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Abstract

The performance of portfolios of a fixed-rate asset and a risky asset of major
companies in a South African market index the FTSE/JSE with strategies which
rebalances fixed proportions of wealth in every rebalancing period is analysed in a
long term. Recent findings in portfolio management theory by Dempster, Evstigneev
and Schenk-Hoppé (2010, 2008, 2007, 2003) and by Browne (1988) note optimality
of fixed-mix portfolios which assert fast exponential growth in stationary markets.

A quantitative analysis is performed to analyse quantifiable measures in order to
optimize the application of self-financing constant rebalanced portfolio strategies
that contribute to the financial engineered prospects suggested by Dempster et al.
(2010) for fixed-mix portfolios. The comparative performance of fixed-mix
portfolios with a proxy strategy and without proxy strategy relative to a buy and hold
strategy shows the superiority of fixed-mix portfolios in generic market conditions.
The research extends the utilization of constant rebalanced self-financing portfolio
investment strategies by assessing the market price of risk under the mean-variance
model of Markowitz (1952). Effective implementation tactics of the strategy are

examined by focusing on the market risk and the financial risk.

The frequent reversals and trending of stochastic asset prices in the financial market
are analysed to adjust the market price of risk by considering tradable financial
securities to determine the financial proxy of de-trending. The proxy hypothesis
which evaluates the stationary financial condition in a fixed-mix portfolio is
validated by an option-based myopic strategy using a lookback straddle option. A
myopic strategy is a strategy which considers a single period ahead, Fabozzi,
Forcardi and Kolm (2006). The realised growth under a financial proxy is found to
have a linear strategic asset allocation with a low degree of concavity relative to a

buy and hold performance in the market risk of self-financing portfolio strategies.



Declaration

I, Siyabonga Goodwill Chule, declare that the work contained in this thesis is my
own original work, and that I have not previously submitted it to any university for a
degree. Prior discussions of this proposed work were conducted in the talk during the
53™ SAMS conference at the University of Pretoria in November 2010. The results
of the thesis were presented during the Institutional Research day on the 27" of
November 2013.

........................................ o 1/e3/xeres

Signature Date



Acknowledgements

I like to thank my supervisors Professor Sibusiso Moyo and Dr Marie de Deer for
their insight and great support in the preparation of the thesis. | appreciate very much
to have worked with my supervisors and for all the effort put forward. | also thank
Dr Shalini Naidoo. I thank Professor O’Hara for introducing me into a field of
finance and to grow my interests in this multi-disciplinary subject. 1 would like to
thank Ms. Thembi Mkhize and the staff in the Department of Mathematics, Statistics
and Physics. | thank Professor Leach and Helen Richter for their editorial comments
and the staff at the Department of Entrepreneurial studies and management. | am
very grateful to Professor Klaus Schenk-Hoppé and Professor Igor Evsteegniv and
the LUBS community for their inspirations. | thank Dr Feroz Swalaha and Ms. Sara
Mitha for their informative help. Many thanks to all who made this Doctoral study a
success. | thank the National Research foundation for supporting the research. I
acknowledge Professor Moyo for aiding the undertaken research. Thank you to the
staff of the Research and Postgraduate Support for the co-operation. | acknowledge
the managing Director of Afrika Vukani holdings, Mr. Sandile Njilo, for the
discussions on financial markets during the course of this research. Most of all |

thank God for accomplishing this work.

**k*k



Contents

ADSTFACT. ... i
DECIAIALION. ...ttt ii
ACKNOWIBAGEMENTS. ... v
CONEBNTS. ...t %
LAST OF FIQUIES. .ottt re e nne s il
LISE OF CHAITS. ... Xiv
LISE OF TADIES....c.ecieeie e XV
LiSt Of APPENAICES. .....oiivieiiciece ettt sreesre e XVii
Chapter 1:  INTRODUCTION......ccoiiiiiieieie sttt 1
1.1 BACKGIOUNT......ouiititiiiieieiet ettt bbbt 1
1.2 MAFKEE FISK.....eeeeece e 3
1.3 POItFOlIO INSUMANCE. ......ceuiiiieiiee et 5
1.4 The fINANCIAL PrOXY....cviiieiiccie ettt 5
1.5 Performed COMPULALIONS.........cciveiiiiieiie et 6
1.6 Asset Liability pOrtfolioS.........ccoouiiiiiiiiiiiiic e 8
1.7 Research Problem Statement...........ccoiiiiiiiiieiee e 10
1.8 ODJECHIVES. ...ttt bbbttt b bbbt 11

1.8.1 MaiN ODJECLIVE.......eoiiecie ettt ereas 11

1.8.2 SUPPOITING ODJECLIVES. .....ccuiiniiiiieisie sttt 12
1.9 RESEAICN UESION....cviiiieiecie ittt re e te e be e sreenreene e 13

1.9.1 RESEAICH LY.ttt bbb 13

LL9.2 DALA. ...ttt neas 13

1.9.3 SAMPIE SEIECTION. ..o 14

1.9.4 TIME SEIIES SPAN....eectiiiiieetie ittt e sttt e e sre et e et e e e s e e be e s e e e beesreeasbeesreeanneeas 14
1.10 Structure Of the theSiS..........coiiiiiiiiee s 15



R R 00 T (o] [ Y o] TSRS 16

Chapter 2: LITERATURE REVIEW......oiii e 18
2.1 INEFOUUCTION. ...ttt 18
2.2 Trading StrAtBOIES. ... ccveiueeieeie it este et se st ste ettt e sbe e e sraesreenaeens 18
2.3 Active portfolio ManagemMEeNT...........ooiiiriiieieee s 19
2.4 The quantification of risk-adjusted returns on a mean-variance model............... 22
2.5 DYNamic trading Strat@gieS........ueveriereeieiie e et see e sre e 24

2.5.1 Lookback Call and lookback Put Options.............ccccevevieiieiiieiecne e 24

2.5.2 LOOKDACK Straddle...........ccoveiiiiiiiiiiieee e 25
2.6 Dynamic asset allocation portfolios............ccccoviieiiiieiiici e 25
2.7 Optimization of dynamic portfolio Strategies..........ccvvrerireninienieiee e 27
2.8 CONCIUSION. ...ttt 28
Chapter 3: METHODOLOGY .....coiiiiiiiieiieiie ettt eneas 30
S L INEFOUUCTION. ...ttt bbbt 30
3.2 FINANCIAI TISK......viiciee e 31
3.3 The application of fixed-miX Strategies............cererrreriririeee e 33
3.4 Background of the designed Strategy..........cccoveveiiieieeri e 34

3.4.1 A Quantitative Analytic EXample..........ccoooiiiiiiiiiiieeeec e 35
3.5 Risk and returns 0f aSSEt PriCES........coviiiiieriiiie e 39
3.6 De-trending and the financial ProXY.........ccoueereniiininieieeee e 39
3.7 Data and Methodology.........ccveiuiiiiiiiiii e 40

3.7.1 Major South AfriCan COMPANIES........ccviieieieieie e 41

3.7.2 Data collection method and validity.............cccoceeiiiiiiiii e 42

Vi



3.8 TSt OF STALIONANLY.....ccveeviiieiee et sre e 42

3.9 Performance MeASUIEMENT........ccuiirrerreirieieesie ettt 43
3.9.1 Quantitative analysis of fixed-mix strategies performance..............c.cccoceue..e. 44
3.9.2 Unrealized potential of StochastiC ProCesses............ovvvveiverenerieninisieeiee, 44
3.9.3 Quantification of anticipated retUrnS............ccoovereiieie e 45
3.9.4 Financial engineered formulation............cccocvevieiinii i 47
3.9.5 The validity of a proposed hedging Strategy..........c.ceervrierereveinereseees 48

310 SUMMEBIY ... e e nne s 48

3.LL CONCIUSTON. ...ttt et e 49

Chapter 4. THE TRADING MODEL AND EMPIRICAL FINDING.............c....... 50

A1 INEFOTUCTION. ...ttt bbbttt ene s 50

4.2 The trading MOEl .........cooiiiii e 51
4.2.1 The Buy and Hold portfolio Strategy.........ccccevereriiininieieiec e 52
4.2.2 The Fixed-mix portfolio Strategy... ....ccccvveieiiieieiieseese e 52

4.3 PIIME TALES. .. ettt bbbttt b e bbbt b ettt et et 52

4.4 Asset prices and total returns of a fixed-rate asset and risky assets of selected

COMIPANIES. . ...ttt eieetieie et ettt te e st e s et e e et e sbe st e s be s beebeeseene e st et e seesbesbesneereaneas 54
4.4.1 Asset prices and total returns of a fixed-rate asset..........c.covvvvvirieieiinnninns 54
4.4.2 Asset prices and total returns of a risky asset of ABSA

GroUP LIMITEO. . ..o 55

4.4.3 Asset prices and total returns of a risky of Anglo American

Platinum LIMITEA........ooveiieeeie e 58
4.4.4 Asset prices and total returns of a risky asset of Sasol Limited................... 60
4.4.5 Asset prices and total returns of a risky asset of Standard Bank.................... 62
4.4.6 Asset prices and total returns of a risky asset of AFGRI Limited.................. 64

Vii



4.4.7 Asset prices and total returns of a risky asset of Anglo Gold Ashanti

LEMITEO. e 66

4.5 Quantification of anticipated portfolio growth..........ccccooiiiiiiiiieic e, 69
4.5.1 The model of asset prices and total returns of ABSA Group Limited........... 70
4.5.2 The model of asset prices and total returns of Standard Bank limited........... 70
4.5.3 The model of asset prices and total returns of Sasol Limited......................... 71

4.5.4 The model of asset prices and total returns of Anglo American
PlatinUM LIMITEO.....covviiiieiececee e et 71

4.5.5 The model of asset prices and total returns of Anglo Gold Ashanti

LEMITE. .. 72

4.5.6 The model of asset prices and total returns of AFGRI Limited..................... 73
4.6 The volatility in a fixed-mix portfolio..........ccccovriiiiiiiii e 73
4.7 Financial engineered formulation approach.............cccocveveiieii e, 75
4.8 SUMIMAIY ...ttt b et se bttt e e b e e enn e e nnes 77
4.9 CONCIUSTON. ...ttt bttt 79
Chapter 5: THE COMPUTAIONAL ANALYSIS. ...t 80
5.1 INEFOUUCTION. ...ttt bbb 80
5.2 Performance of portfolio Strategies. ... ......ccovveiiiiniiiiiiseee e 81
5.2.1 Performance: Fixed-rate asset and ABSA Group Limited risky asset............ 83
5.2.2 Performance: Fixed-rate asset and AFGRI Limited risky asset...................... 86

5.2.3 Performance: Fixed-rate asset and Anglo Gold Ashanti Limited risky asset..89

5.2.4 Performance: Fixed-rate asset and Anglo American Platinum Limited

FISKY BSSBL. ...ttt ettt bbbttt 92
5.2.5 Performance: Fixed-rate asset and Sasol Limited risky asset.............cccccueenee. 95
5.2.6 Performance: Fixed-rate asset and Standard Bank risky asset.............cc.ceeu.e. 98
5.3 Comparative performances relative to market conditions.............c..cccceevvennnne. 101



5.3.1 Difference performance of portfolios of a risky asset of

ABSA Group Limited relative to prime rates conditions...............ccocevvneene 102
5.3.2 Difference performance of portfolios of a risky asset of

AFGRI Limited relative to prime rates conditions............cccoceeerenvnennnnnnn. 103
5.3.3 Difference performance of portfolios of a risky asset of

Anglo Ashanti Limited relative to prime rates conditions...............ccccuenee. 105
5.3.4 Difference performance of portfolios of a risky asset of

Anglo American Platinum Limited relative to prime rates conditions.......... 106
5.3.5 Difference performance of portfolios of a risky asset of

Sasol Limited relative to prime rates CONditions..........c.cccvvvververesieeieereenn 108

5.3.6 Difference performance of portfolios of a risky asset of

Standard Bank Limited relative to prime rates conditions..............c.ccccvene... 109

5.4 Summary of the COMPULALIONS...........ccceiviiiieiicicceee e 110
5.5 CONCIUSION. . ..ttt 112
Chapter 6: THE ANALYSIS OF A FINANCIAL PROXY ....ooovviienieirsiesneenian, 114
6.1 INEFOAUCTION. .....vitiiciieier bbb 114
6.2 Quantitative analysis of performance of portfolio Systems............c.ccocevvivennne. 115
6.2.1 Excess performance of a fixed-mix portfolio strategy...........ccccoveververnennn. 116

6.3 The unrealised potential of stochastic asset prices under fixed-mix strategies..122
6.4 Quantification of portfolio growth of a fixed-mixed strategy............cccceveennnne. 124
6.4.1 Quantification of a fixed-mixed strategy in a portfolio
with 50% of a risky asset of ABSA Group Limited.........cccccovvviveeiveinnennn. 124
6.4.2 Quantification of a fixed-mixed strategy in a portfolio

with 50% of a risky asset of AFGRI Limited............ccccoooveviiivieiieciici, 127



6.4.3 Quantification of a fixed-mixed strategy in a portfolio
with 50% of a risky asset of Anglo Gold Ashanti Limited.............ccccccceenee. 129
6.4.4 Quantification of a fixed-mixed strategy in a portfolio
with 50% of a risky asset of Anglo American Platinum Limited................. 131
6.4.5 Quantification of a fixed-mixed strategy in a portfolio
with 50% of a risky asset of Sasol Limited...........cccoovveriiniiiiiiniieiee 134
6.4.6 Quantification of a fixed-mixed strategy in a portfolio
with 50% of a risky asset of Standard Bank Limited............cc.cccocvvvverennnnne. 136
6.5 Quantification of excess value of risk in a portfolio............ccccocevvveviiiinenene 139
6.5.1 Quantification of excess value of risk in a portfolio
of a risky asset of ABSA Group Limited...........ccccceeveiiiiiiiiiic e, 140
6.5.2 Quantification of excess value of risk in a portfolio
of a risky asset of AFGRI Limited..........cccccovivviiieiieii e 141
6.5.3 Quantification of excess value of risk in a portfolio
of a risky asset of Anglo Gold Ashanti Limited..............ccccceveiiiiveneceenne. 142
6.5.4 Quantification of excess value of risk in a portfolio
of a risky asset of Anglo American Platinum Limited.............c..ccccoveveennne. 144
6.5.5 Quantification of excess value of risk in a portfolio
of a risky asset of Sasol Limited...........ccccceevveviiiecic i 146
6.5.6 Quantification of excess value of risk in a portfolio
of a risky asset of Standard Bank...............cccooeiieiieii i, 147
6.6 Quantification of risk-adjusted portfolio growth of a fixed-mixed strategy......149
6.7 Time effective portfolio strategies that render a financial proxy....................... 150
6.7.1 Performance of a proxy strategy in a portfolio of a risky

asset of ABSA Group LImited.........ccovvvveiiii i 151



6.7.2 Performance of a proxy strategy in a portfolio

of a risky asset of AFGRI LIMIted..........ccoooviiiiiiiiiiiniecce e 155
6.7.3 Performance of a proxy strategy in a portfolio

of a risky asset of Anglo Gold Ashanti Limited............cccoocovoiniininiininnnen. 157
6.7.4 Performance of a proxy strategy in a portfolio

of a risky asset of Anglo American Platinum Limited............cccccovvvveiene 158
6.7.5 Performance of a proxy strategy in a portfolio

of a risky asset 0f Sasol LIMIted..........ccccviiiiiieiiiiieeeee e 160

6.7.6 Performance of a proxy strategy in a portfolio

of a risky asset of Standard Bank Limited............c.ccoovvviiiineniniiiiiiins 162

6.8 Summary of the INterpretation ............cccccveveiieii e 163
6.9 CONCIUSION. ..ottt 164
Chapter 7: CONCLUSION.......ccciiiiieiieiese e 165
7.1 INEOAUCTION. ...ttt 165
7.2 Computations of a finanCial ProXy..........ccoeverieiiriieneese s 167
7.3 PraCtiCal MALEIS.......ccviiieieiie s 170
7.4 The focused short comings of fixed-mixX Strategies...........ccocvverereiencrieieennn, 171
7.5 RECOMMENUALIONS. ...ttt 172
RETEIENCES. ...ttt 173

Xi



List of Figures

Figure 4.3.1: Down trending and up trending prime rates...........cccovevvvverieeneereennenn 53
Figure 4.4.1: Fixed-rate asset prices in down trending prime rates, up trending prime
rates and iN @ CONSEANT FALE.........ccueiiiiie ettt 55
Figure 4.4.2.a: Prices of a risky asset of ABSA Group Limited.............cccevevveennne. 56
Figure 4.4.2.b: The total returns of a risky asset of ABSA Group Limited and a
moving average of 5 periods... ISUUURRRNE - ¥ 4
Figure 4.4.3.a: Prices of a rlsky of Anglo Amerlcan platmum L|m|ted .................... 58
Figure 4.4.3.b: The total returns of daily prices of a risky asset of Anglo American
Platinum Limited and a moving average of 5 periods..........cccceeerenencieneneninnnnns 59
Figure 4.4.4.a: Prices of a risky asset of Sasol Limited............ccccoceeviivieiiininernennn. 60
Figure 4.4.4.b: The total returns of daily prices of a risky asset of Sasol Limited and
moving average Of 5 PeriOdS......ccccciiiiiiiiiiiiie i 61
Figure 4.4.5.a: Prices of a risky asset of Standard Bank Limited...............ccoccoveeen. 62
Figure 4.4.5.b: The total returns of daily prices of a risky asset of Standard Bank
Limited and @ moving average 0f 5 Period.........cccooerereniiininiseeeee e 63
Figure 4.4.6.a: Prices of a risky asset of AFGRI Limited...........ccccoceeveiieieeieinenen. 64
Figure 4.4.6.b: The total returns of daily prices of a risky asset of AFGRI Limited
and a moving average Of 5 PEriods. . .....ccceeiiiiiiiiie e 65
Figure 4.4.7.a: Prices of a risky asset of Anglo Gold Ashanti Limited.................... 66
Figure 4.4.7.b: The total returns of daily prices of a risky asset of Anglo Gold
Ashanti Limited and a moving average of 5 periods. ..o 67
Figure 5.2.1: The performance of portfolios of a risky asset of ABSA Group
T 0 (=T OSSPSR 83

Figure 5.2.2: The performance of portfolios of a risky asset of AFGRI Limited.....86
Figure 5.2.3: The performance of portfolios of a risky asset of Anglo Gold Ashanti

LEMITEA. ..t 90
Figure 5.2.4: The performance of portfolios of a risky asset of Anglo American
PIALINUIML ...ttt b e 92
Figure 5.2.5: The performance of portfolios of a risky asset of Sasol Limited......... 95

Figure 5.2.6: The performance of portfolios of a risky asset of Standard Bank.......98
Figure 6.2.1: The excess ratios of a fixed-mix portfolio strategy of a risky asset of
ABSA Group LIMIted.......cccveeiiiiiiie et 117
Figure 6.2.2: The excess ratios of a fixed-mix portfolio strategy of a risky asset of
AFGRI LIMITE. ... 118
Figure 6.2.3: The excess ratios of a fixed-mix portfolio strategy of a risky asset of
Anglo Gold Ashanti LIMITed...........cceiiiiiiieiie e 119
Figure 6.2.4: The excess ratios of a fixed-mix portfolio strategy of a risky asset of
ANglo American PlatinUmM...........cccooiiiieiiic e 120
Figure 6.2.5: The excess ratios of a fixed-mix portfolio strategy of a risky asset of
SASOI LIMITE.....eeeeieie et 120
Figure 6.2.6: The excess ratios of a fixed-mix portfolio strategy of a risky asset of
Standard Bank LIMITEd.........ooiiiiiiiiec e 121
Figure 6.4.1.a: The spread of trades of a fixed-rate asset in a fixed-mix portfolio of a
risky asset of ABSA Group LIMIted.........cccevvviiiiiiiiiie e 125
Figure 6.4.1.b: The spread of trades of a risky asset in a fixed-mix portfolio of a

Xii



risky asset of ABSA Group LIMIted........ccccoueiieiiiiiiiie e 126
Figure 6.4.2.a: The spread of trades of a fixed-rate asset in a fixed-mix portfolio of a

risky asset of AFGRI LIMIE........ccoviiiiiiiiiic e 127
Figure 6.4.2.b: The spread of trades of a risky asset in a fixed-mix portfolio of a
risky asset of AFGRI LIMIted..........ccociveiiiiiiiici e 128
Figure 6.4.3.a: The spread of trades of a fixed-rate asset in a fixed-mix portfolio of a
risky asset of Anglo Gold Ashanti Limited............cccocveveviieriiie e 129
Figure 6.4.3.b: The spread of trades of a risky asset in a fixed-mix portfolio of a
risky asset of Anglo Gold Ashanti Limited.............cccovvevieieiieiicie e 130
Figure 6.4.4.a: The spread of trades of a fixed-rate asset in a fixed-mix portfolio of a
risky asset of Anglo American Platinum Limited...........c.cccovviieiiiiiiinene e 132
Figure 6.4.2.b: The spread of trades of a risky asset in a fixed-mix portfolio of a
risky asset of Anglo American Platinum Limited...........cccccoeviieviriiciiieresieiienns 133
Figure 6.4.5.a: The spread of trades of a fixed-rate asset in a fixed-mix portfolio of a
risky asset of Sasol LiMIted..........cccoveiieiiiiie i 134
Figure 6.4.5.b: The spread of trades of a risky asset in a fixed-mix portfolio of a
risky asset of Sasol LiMIted..........ccccoviiiiiiiiic e 135
Figure 6.4.6.a: The spread of trades of a fixed-rate asset in a fixed-mix portfolio of a
risky asset of Standard Bank Limited...........cccccocioiiiiiiieic e 136
Figure 6.4.6.b: The spread of trades of a risky asset in a fixed-mix portfolio of a
risky asset of Standard Bank Limited............cccccocviiiiiiiiiiie s 137
Figure 6.5.1: The excess value of risk of portfolio strategies in a portfolio of a risky
asset of ABSA Group LIMited........ccoeiviiiiiiiice e 140
Figure 6.5.2: The excess value of risk of portfolio strategies of a portfolio of a risky
asset Of AFGRI LIMItEA........ccooiiiiiiiiieese e 141
Figure 6.5.3: The excess value of risk of portfolio strategies of a portfolio of a risky
asset of Anglo Gold Ashanti LIMiIted..........cccoooveiiiiieie i 143
Figure 6.5.4: The excess value of risk of portfolio strategies of a portfolio of a risky
asset of Anglo American Platinum Limited.............ccooeiieiiiii i 145
Figure 6.5.5: The excess value of risk of portfolio strategies of a portfolio of a risky
asset Of SaSOl LIMIEA.........cooiiiiiiiiieie e 146
Figure 6.5.6: The excess value of risk of portfolio strategies of a portfolio of a risky
asset of Standard Bank Limited..........ccocoreiiiiiiiiiiiiie e 147
Figure 6.6.1: The payoff timeline of a lookback straddle option at
LA L0 ) 7SRRI 149
Figure 6.7.1: Performance of a proxy strategy of a risky asset of ABSA Group
LIMIEEA. ettt e b b e reeneas 151
Figure 6.7.2: Performance of a proxy strategy of a risky asset of AFGRI
LIMIEEA. ettt 155
Figure 6.7.3: Performance of a proxy strategy of a risky asset of Anglo Gold
ASNANTT LIMITEA. ... e 157
Figure 6.7.4: Performance of a proxy strategy of a risky asset of Anglo American
PlAatinUM LIMITEA. ..ot 159

Figure 6.7.5: Performance of a proxy strategy of a risky asset of Sasol Limited...160

Figure 6.7.6: Performance of a proxy strategy of a risky asset of Standard Bank..162

Xiii



List of Charts

Chart A.2.1.1: The ARIMA models of differenced relative price ratio................. 180
Chart A.2.1.1: Growth rates of a proxy fixed-mix portfolio of a risky asset of ABSA
GrouP LIMITEA. ..ot 181
Chart A.2.1.2: Growth rates of a proxy fixed-mix portfolio of a risky asset of
AFGRI LIMITEU.....eivieeieieie ettt 181
Chart A.2.1.3: Growth rates of a proxy fixed-mix portfolio of a risky asset of Sasol
T4 (=T SRR 182
Chart A.2.1.4: Growth rates of a proxy fixed-mix portfolio of a risky asset of Anglo
Gold AShanti LIMITEd.........coviiiiieiiee e 182
Chart A.2.1.5: Growth rates of a proxy fixed-mix portfolio of a risky asset of Anglo
AMENICAN PIAtINUM......oiiiiiieiiec e et 183
Chart A.2.1.6: Growth rates of a proxy fixed-mix portfolio of a risky asset of
StaNdard BanK...........cooiiiiiieccce s 183
Chart A.4.1.1: Relative price ratios of a portfolio of a risky asset of ABSA Group
0T 0 (=T PSSR 188
Chart A.4.1.2: Relative price ratios of a portfolio of a risky asset of AFGRI
T 0 (=T PSSR 188
Chart A.4.1.3: Relative price ratios of a portfolio of a risky asset of Anglo Ashanti

0T 0 (=T PSSR 189
Chart A.4.1.4: Relative price ratios of a portfolio of a risky asset of Anglo
American Platinum LIMIted..........coooviieiiiii e 189
Chart A.4.1.5: Relative price ratios of a portfolio of a risky asset of Sasol
0T 0 (=T SRR 190
Chart A.4.1.6: Relative price ratios of a portfolio of a risky asset of Standard
BANK ...ttt reenre e e e nre s 190
Chart A.4.1.7: Log returns of daily prices of a risky asset of ABSA Group
0 (=T S 191
Chart A.4.1.8: Log returns of daily prices of a risky asset of AFGRI
00 (=T SR 191
Chart A.4.1.9: Log returns daily prices of a risky asset of Anglo Gold Ashanti
T 01 TSP PRPSPRPRRRN 192
Chart A.4.1.10: Log returns daily prices of a risky asset of Anglo American
PIAEINUML ...ttt bbbt b e r e et e 192
Chart A.4.1.11: Log returns of daily prices of a risky asset of Sasol Limited........ 193
Chart A.4.1.12: Log returns of daily prices of a risky asset of Standard
BANK. ...t et re et eneenres 193
Chart A.4.1.13: Growth rates of a risky asset of ABSA Group Limited............... 194
Chart A.4.1.14: Growth rates of a risky asset of AFGRI Limited...............ccc...... 194
Chart A.4.1.15: Growth rates of a risky asset of Anglo Gold Ashanti Limited......195
Chart A.4.1.16: Growth rates of a risky asset of Anglo American Platinum.......... 195
Chart A.4.1.17: Growth rates of a risky asset of Sasol Limited.................ccccuee.e. 196
Chart A.4.1.18: Growth rates of a risky asset of Standard Bank Limited.............. 196
Chart A.5.1.1: Value process of a fixed-mix strategy portfolio of a risky asset of
ABSA Group LIMITEA.. ..o 198

Chart A.5.1.2: Value process of a fixed-mix strategy and a Buy and Hold strategy in

Xiv



a portfolio of a risky asset of AFGRI Limited..........cccccovivereiieniiene e 199
Chart A.5.1.3: Value process of a fixed-mix strategy portfolio of a risky asset of
Anglo Gold Ashanti LIMiIted..........cccovueiieiiiie i 200
Chart A.5.1.4: Value process of a fixed-mix strategy portfolio of a risky asset of
ANglo American PIatiNUM............coiiioiiiie e 201
Chart A.5.1.5: Value process of a fixed-mix strategy portfolio of a risky asset of
SASOI LEIMITE. ...ttt bbb nne s 202
Chart A.5.1.6: Value process of a fixed-mix strategy portfolio of a risky asset of
Standard Bank LIMited.........ccooeiiiiiiiiiiiiisenee e 203
Chart A.6.1.1: Frequency distribution of discrete total returns of a fixed-mix
portfolio strategy of a risky asset of ABSA Group Limited..........ccccccoovviiiveinenns 216
Chart A.6.1.2: Frequency distribution of discrete total returns of a fixed-mix
portfolio strategy of a risky asset of AFGRI Limited...........cccooevvevieiieiieieiennn, 216
Chart A.6.1.3: Frequency distribution of discrete total returns of a fixed-mix
portfolio strategy of a risky asset of Anglo Gold Ashanti Limited......................... 217
Chart A.6.1.4: Frequency distribution of discrete total returns of a fixed-mix
portfolio strategy of a risky asset of Anglo American Platinum..............cccccceevennene 217
Chart A.6.1.5: Frequency distribution of discrete total returns of a fixed-mix
portfolio strategy of a risky asset of Sasol Limited............cccccevviviiiciiieiciicceens 218
Chart A.6.1.6: Frequency distribution of discrete total returns of a fixed-mix
portfolio strategy of a risky asset of Standard Bank Limited............c.cccccccevvrrnnne. 218

List of Tables
Table 3.4.a: Analytic tabular of a strategy with 50 percent allocations in a two-asset

portfolio in a down-reverting full cycle market SCENario...........ccocvvvvvveieieiciiiiins 37
Table 3.4.b: Analytic tabular of a strategy with 50 percent allocations in a two-asset
portfolio in an up-reverting full cycle market sCenario..........ccccccevevevviieieeneerennennn, 37

Table A.5.2.13: Difference performance of a fixed-mix portfolio strategy and a buy
and hold portfolio strategy of a risky asset of ABSA Group Limited and a fixed-rate
asset in up trending and down trending Prime rates..........ccceevveveeieeieveesesineseeneas 103
Table A.5.2.14: Difference performance of a fixed-mix portfolio strategy and a buy
and hold portfolio strategy of a risky asset of AFGRI Limited and a fixed-rate asset
in up trending and down trending Prime rates..........c.covvrirerieieienese s 104
Table A.5.2.15: Difference performance of a fixed-mix portfolio strategy and a buy
and hold portfolio strategy of a risky asset of Anglo Gold Ashanti Limited and a
fixed-rate asset in up trending and down trending prime rates............ccccoceevverueennn. 105
Table A.5.2.16: Difference performance of a fixed-mix portfolio strategy and a buy
and hold portfolio strategy of a risky asset of Anglo American Platinum Limited and
a fixed rate asset in up trending and down trending prime rates............c.ccocevvveenennn. 107
Table A.5.2.17: Difference performance of a fixed-mix portfolio strategy and a buy
and hold portfolio strategy of a risky asset of Sasol Limited and a fixed-rate asset in
up trending and down trending Prime FateS.........ccocvvevieiiieeiieeiiie e se e 108
Table A.5.2.18: Difference performance of a fixed-mix portfolio strategy and a buy
and hold portfolio strategy of a risky asset of Standard Bank Limited and a fixed-rate
asset in up trending and down trending Prime rates..........ocooeverererenieeieereneseneens 109

XV



Table A.2.2.1: Performance of portfolios of a risky asset of ABSA Group
T4 (=T SRS 184
Table A.2.2.2: Performance of portfolios of a risky asset of AFGRI Limited...... 184
Table A.2.2.3: Performance of portfolios of a risky asset of Anglo Gold Ashanti

LIMITEA. bbbttt 184
Table A.2.2.4: Performance of portfolios of a risky asset of Anglo American
PIAEINUML .. bbbt sb b e 185
Table A.2.2.5: Performance of portfolios of a risky asset of Sasol Limited..........185
Table A.2.2.6: Performance of portfolios of a risky asset of Standard Bank.......... 185
Table A.4.2.1: Descriptive statistics of daily log prices of risky assets.................. 197
Table A.4.2.2: Descriptive statistics of daily total returns of a fixed-rate asset and of
FISKY @SSBES. ..ttt iteetietee ettt sttt ettt s et ettt e st et e ne e nreeteenrenreenne s 197
Table A.5.2.1: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of ABSA Group Limited in up trending prime rates...........cccocoevvennene 204
Table A.5.2.2: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of ABSA Group Limited in down trending prime rates............c......... 205
Table A.5.2.3: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of AFGRI Limited in up trending prime rates...........ccceoeverereneennnn. 206
Table A.5.2.4: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of AFGRI Limited in down trending prime rates............ccocoovvvevenen. 207
Table A.5.2.5: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of Anglo Gold Ashanti Limited in up trending prime rates................. 208
Table A.5.2.6: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of Anglo Gold Ashanti Limited in down trending prime rates............ 209

Table A.5.2.7: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of Anglo American Platinum Limited in up trending prime rates.......210
Table A.5.2.8: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of Anglo American Platinum Limited in down trending prime rates..211
Table A.5.2.9: Descriptive statistics of discrete total returns of portfolio strategies of

a risky asset of Sasol Limited in up trending prime rates...........ccoccevvvevereneninnnnnnns 212
Table A.5.2.10: Descriptive statistics of discrete total returns of portfolio strategies
of a risky asset of Sasol Limited in down trending prime rates...........cccccoeevvrennnne 213
Table A.5.2.11: Descriptive statistics of discrete total returns of portfolio strategies
of a risky asset of Standard Bank in up trending prime rates.............cccocvvvvrvernennen. 214
Table A.5.2.12: Descriptive statistics of discrete total returns of portfolio strategies
of a risky asset of Standard Bank in down trending prime rates............c.ccoceevevennns 215

XVi



List of Appendices

APPENdiX 1: The MOCEIS.........cciiiiiiieieee s 175
1. The Market MOGEI ........ooviiiieii e 175
2. The Trading MOGEL..........ccooiiiiii s 176
3. The Merton model of aSSEt PrICES.......ccveieiieiieie e 178
4. The Capital asset pricing Model...........cccccvviiiiiieiiie e 178
5. The Markowitz’s mean-variance model..............cccoiriiiineininene e 179
6. The SharPe Fatio.......ccocoueiieiece e 179
7. The ARIMA MOEL......coiiii e 180
Appendix 2: Charts and Tables of performances............cccccooeveienenininicieeen 180
APPENIX 3: TESE PrOGIAM.....eeviviieeiiisieeiieie ettt 186
Appendix 4: Charts and Tables of preliminaries...........cccccvvveveiiiiiiieeie e 188
Appendix 5: Charts and Tables of value processes.........cccovvevvevevieiveresieeseesiene 198
Appendix 6: Frequency distribution of log total returns.............cccccevveiiviiciienen, 216
Appendix 7: Price formulas of lookback options............cccceoeviiiiinciiiiiceee, 219

XVii



Chapter 1
Introduction

1.1 Background

The uncertainty of a return in an investment exposes a premium of the risk undertak-
en in active portfolio management. The premium of the risk of the investment is op-
timized by the choices of the asset manager as described by a utility of the invest-
ment (Fabozzi, Forcardi and Kolm, 2006). The utility of the investment is based on
the central moments and higher moments of returns on the investment. The central
moments of the distribution of returns which are the expectation and the variance for
the uncertainty of the investment and the higher moments the skewness and kurtosis
for the tail-risk are used in the computations to analyse the utility of the investment.
The moments set trade-offs for active portfolio management for backtesting the tacti-
cal strategies by examining the extent of the performance of portfolios. The perfor-
mance is examined to optimize the performance of portfolios under the risk-return
trades-offs on the historical asset prices for reliable outcomes on real run applica-
tions. The second moment in terms of the volatility of asset prices which is the
standard deviation of returns is radical for ensuring that the trade of asset prices in
not null on fixed-mix portfolios as considered by Dempster, Evstigneev and Schenk-
Hoppé (2007) analytically.

The volatility in active portfolio management is considered profoundly and contrary
to the modern portfolio theory wisdom where the risk is considered diversified for its
reduction. In these considerations, the risk settings from a stochastic contributing fac-
tor is viewed in terms of completing the assumptions of the non-degeneracy condi-
tion of prices ratios and as well as of the stationarity condition in active tactical port-
folio management. The financial risk in attaining the proxy of the systematic fixed-

mix portfolio trading model is raised and considered.



Dempster, Evstigneev and Schenk-Hoppé (2003, 2007, 2008, 2010) and Evstigneev
and Schenk-Hoppé (2002) provide analytical results and computational examples to
prove the long-term effect of volatility in active portfolio management. The risk of
asset prices as a characteristic of uncertainty of the expected return on the investment
is considered at minimum in the selection of efficient portfolios (Markowitz, 1952)
to ensure less variability in the expected rate of financial growth. Dempster et al.
(2007) regard the volatility as a reassuring factor in the financial growth. Further-
more, according to Dempster et al. (2003) the stationary markets where asset prices
fluctuate under a distribution of a mean and variance which do not depend on time in
fixed-mix portfolios yield exponential growth. To encounter the financial risk of a
non-stationary condition over the market risk in fixed-mix portfolios a risk-
minimization strategy using quadratic hedging motivates for the use of the approach
which minimizes the risk of gains in discrete periods. Quadratics hedging is a hedg-
ing technique in an incomplete market, a market model where there are sources of
uncertainty that cannot be tracked and the risk minimization strategy is called a local-
ly risk-minimization delta hedge proposed by Schweizer (1991) (as cited by Poulsen
et al., 2009). The minimization strategy minimizes the variance of the cost process of
non-self-financing hedges. The cost process is defined as the difference of the accu-
mulated gains or losses to the value of the current portfolio. The envisioned financial
risk is reduced for effective rebalancing gains by trading the portfolio of a risk-free

asset and a risky asset to ensure optimal gains in volatile trending market conditions.

Dynamic asset allocation strategies, called fixed-mix portfolio strategies, are ana-
lyzed comparatively to a benchmark strategy called a buy and hold strategy in a
South African financial market. The strategies provide a self-financing investment
system which executes tactical trading decisions of assets without additional amount
and consumption in a portfolio. The stationarity condition of asset prices according
to Dempster et al. (2007) generally does not hold in financial markets and the evi-

dence of stationarity is found in the currency market.

The practice of actively managing risk is found to be effective in the consideration of

co-movement of market risks by James, Kasikov and Edwards (2012). The view of



market risk in terms of anticipated returns relatively to the connectedness of market
asset prices is determined to provide excess diversification returns under fixed-mix
portfolios. The connectedness of markets is referred to by James (2012) as the conta-
gion effect which is a degree of correlation of markets greater than expected. The
fixed-mix strategies are used for a dynamic portfolio management model of defined
contribution schemes for liabilities of guaranteed returns according to Dempster,
Germano, Madova, Rietbergen, Sandrini, Scrowston and Zhang (2007). The results
of the computations show that fixed-mix strategies as benchmarks of dynamic sto-
chastic programming of optimal solutions have low computational costs and less
complexity. This shows that the fixed-mix decision rules are effective for the active
management of portfolios. The consideration of managing risk-adjusted returns
where the excess returns are due to rebalancing gains sets trade-offs of the active

strategy in the market risk.

1.2 Market risk

In this subsection the market risk is discussed by focusing on the modelling of a sta-
tionarity form that is required to hold. The international perspective on the empirical
performance of fixed-mix portfolios is also discussed. The condition of a stationarity
form is derived by de-trending. De-trending assert a financial condition of a station-
ary form which yields fast exponential growth with fixed-mix portfolios. A resulting
market condition by de-trending is a trend reverting condition such that with the
modelling of the stated market risk on the trending market conditions the fixed-mix
portfolio rebalancing is effective and efficient in comparison with the fixed-mix port-

folio strategies which do not involve the proxy settings on a trading asset.

The mean-variance analysis of Markowitz provides a framework to analyze the mar-
ket price of risk in rendering the necessary condition of stationarity. In the trending
markets the benchmark strategy is considered as a single period strategy that yields
gains over multi period investment models. The mean-variance analysis of Marko-
witz (1956) analyzes the expected returns of portfolios where portfolios of increased

volatility with expected returns below the benchmark return, which are considered as



inefficient portfolios, are considered to improve the performance of fixed-mix portfo-
lios. The improved performance by the utility of the tail risk has a potential of gener-
ating positive portfolio growth on the excess returns from the skeweness. The tail
risk of returns is assessed by the skeweness which is the higher moment of the empir-
ical distribution of returns of the investment asset, Fabozzi et al. (2006). In the mod-
elling of the market risk for advanced consideration of portfolios of higher volatility
which are considered inefficient, a probable prospect of the utility of risk is adapted.
Dempster et al. (2007) analytically showed that volatile inefficient portfolios man-
aged with fixed-mix strategies have a potential to yield excess growth of the portfolio
wealth. The Markowitz perspective regards the volatility of asset prices as a draw-
down for financial growth. In the research of dynamic asset allocation by Dempster,
Evstigneev and Schenk-Hoppé (2003, 2007, 2008, 2010) the market risk in fixed-mix
portfolios is analytically determined to be effective in the financial growth of portfo-

lio wealth.

Mulvey et al. (2007) found that the equal weighted S&P (Standard and Poor) index
perform higher with high volatility than the capital weighted index. Mulvey et al.
(2007) show that overlay fixed-mix strategies which assign positions or securities in
the futures markets are more beneficial at a lower risk and less costly than leveraged
strategies in improving risk-adjusted returns. The empirical performance of fixed-
mix portfolio rules show lesser excess returns on the international benchmark levels

of growth of the returns.

The overlay strategies show effectiveness in handling risk-adjusted multi-period
transactions with appropriate increased allocations which time the levels of a portfo-
lio over allocations. The empirical results show the performance of fixed-mix portfo-
lios on the international perspective to be above the performance of riskless assets
and assert a performance improvement in further considering highly volatile market
indices. Leveraging strategies and multi-period transactions are acquired to structure

risk-increased transactions and the stationarity form of a gains process.



1.3 Portfolio insurance

The concept of portfolio insurance, which originates in Rubinstein and Leland
(1981), and is considered by Yao (2012) as a technology of hedging the market risks
Is used to enhance the performance of an investment portfolio in a market of a fixed-
rate asset and a risky asset. A robust approach is suggested in this research to imple-
ment fixed-mix portfolios to counter market gains, which are strategic returns on the
market, in generic markets. The proposed robust approach of implementing fixed-
mix strategy deals with counter-effective implementation tactics. The implementa-
tion of the fixed-mix strategy attains the condition of stationarity in a form of non-
zero gains process composed of a stationary returns process in the considered market.
A strategic transaction evaluates the market price of risk by effecting efficiency on
the mean-variance framework. The expected financial growth is examined by analyz-
ing the feasibility of replicating stationary tradable securities using portfolio insur-
ance strategies. To attain a financial proxy a dynamic option is considered to insure
the market risk by using risk-free assets and risky assets. The suggested approach
utilizes straddle options which ensure effective gains in discrete trading periods in
the events of high volatility. The straddle option retains non-negative returns for
changes in volatile trending markets. This supports inefficient portfolios in single
trading periods to yield returns exceeding a fixed-mix portfolio of risk free and risky
assets. A trend following strategy of a lookback straddle option introduced in Fung
and Hsieh (1997) (as cited by Darius, llhna, Mulvey, Simsek and Sircar, 2002) is
used as a proxy for hedge funds to capture long volatility positions which improves

the gains in multi period investments.

1.4 The financial proxy

The proxy hypothesis sets a condition required by a fixed-mix strategy to ensure a
stationary financial condition in a trading portfolio. The risk-minimization strategy
which reduces the variance of a cost process of non-self-financing hedges under a
stochastic volatility model in Poulsen et al. (2009) is considered as a motivating ap-
proach to encounter the financial risk of rebalancing for self-financing portfolios in

volatile trending markets with frequent reversals. Poulsen et al. (2009) derive an ex-



plicit formula for locally risk-minimization delta-hedges where the hedge is decom-
posed as the sum of the normal-delta hedge and the volatility/correlation-risk term. In
this regard over the co-movements and the volatility of asset prices returns the struc-
tured returns are retained efficiently from the associated costs and gains of rebalanc-
ing which increases the hedging term of a risky asset for effective gains. The empiri-
cal analysis of fixed-mix portfolios in the currency market with de-trended exchange
rates in Chule (2007) had shown a de-trending action to assert the necessary condi-
tion of exceptional exponential growth in trending markets. The financial proxy is a
defined financial transaction which is expected to attain the condition of stationarity
and to insure the expected financial growth. The research done here carries on the
highlighted need of financial engineering suggested in Dempster et al. (2010) by ana-
lysing the feasibility and the analytical approach on how to realise or attain the ex-
pected financial growth in generic market conditions. The option-based portfolio in-
surance strategy is used to determine the financial proxy which encounters the finan-
cial risk of fixed-mix portfolios by de-trending stochastic asset prices over discrete

rebalancing periods.

1.5 Performed computations

The implementation of the fixed-mix strategy requires maintaining the condition of
stationarity in generic market conditions. The generic market conditions are market
conditions with variations of prices under the equilibrium price level, over the equi-
librium price and about the equilibrium price level with reference to the prevailing
trend. To yield the expected result particularly in the trending market a quantitative
analysis is performed to contribute to a financial engineered prospect highlighted in
Dempster et al. (2010). The performed computations of a fixed-mix portfolio of a
fixed-rate asset and a risky asset in the South African financial market, the Johannes-
burg Stock Exchange, show the empirical result of lesser excess returns of constant
rebalanced portfolios over buy and hold portfolios (see subsection 5.2). Indicating a
buy and hold strategy as a counter benchmarking strategy in trending market condi-
tions. The result shows the significance of a strategy to fixed-mix portfolios in mar-

kets which the stationarity conditions are not found to hold.



To encounter this holdback condition the enhanced risk-adjusted returns in active
portfolio management are analysed by considering market risk measures of asset
prices. Fixed-mix strategies serve as effective hedging strategies which correct the
investment policy of a strategy. The major problem or challenge in this research is to
appraise the unrealised potential of stochastic asset prices under fixed-mix strategies.
The financial engineering prospect is the market risk modelling which upholds the
potential of the financial market to attain increased risk-adjusted returns on tactical
self-styled market conditions with active portfolio management. The realised per-
formance on fixed-mix portfolios with a proxy strategy is improved to a linearly stra-
tegic allocation which attains optimality with the leverage effect to outperform the
performances of normal application of fixed-mix strategies and of buy and hold port-

folios.

In the performed computations (see Appendix 2 Tables 2.2) the performance of
fixed-mix strategy, as measured by a Sharpe ratio, underperforms the benchmark re-
turn of a fixed-rate asset for all allocations ranging from -200 percent to 200 percent
in a fixed-rate asset in trending markets. The buy and hold portfolio strategy is found
to outperform the benchmark return in trending markets. The market price of risk of
the fixed-mix strategy is defined as the ratio of excess performance of a strategy to a
performance of a fixed-rate asset and the riskiness of the strategy per definition of
the market price of risk by Yao (2012) (see model 6 the Sharpe ratio at Appendix 1) .
The market risk compensated by the buy and hold strategy is identified by high
Sharpe ratios in trending market conditions. The fixed-mix strategy is determined to
be a less risky strategy in trending markets and is known to outperform trend-
following strategies in a market with stationary conditions Dempster et al. (2010).
The fixed-mix strategy is found to have less downside risk and high market price of
risk. The outperforming fixed-mix strategies in a market with frequent reversals are
completely-mixed portfolios which are characterized by positive weights. The real-
ized annual returns of fixed-mix portfolio strategies for optimal allocations are found
to range from 7.19 percent to 11.47 percent in the performed computations (see Ap-
pendix 2.2 tables).



The results of fixed-mix portfolio strategies under the proxy hypothesis which is val-
idated by a lookback straddle option (see growth rates in Appendix Charts 2.1) are
found to grow at a consistent rate higher than the rate of fixed-mix portfolios and ex-
ceeding the performance of buy and hold strategies in the considered investment pe-
riod. The performance of fixed-mix portfolios under a proxy is found to overcome
the limitations of ill-timed transactions where the innovations render a stationary fi-
nancial condition of positive expected gains per rebalancing. The proxy fixed-mix
portfolio strategies with less restriction which uses excessive leveraging of a risky
position in a portfolio are found to improve the performance of fixed-mix portfolio
strategies in generic market conditions. Under a proxy hypothesis the fixed-mix port-
folios show a growing potential. The performed computations of a proxy strategy are
found optimal for trend-following strategies and with less performance concavity

comparable to mean-reverting strategies.

1.6 Asset Liability portfolios

The assessments of marking-to-market transactions for asset/liability portfolios,
which provide the performance of transactions at high frequency to effectively man-
age the portfolio strategic transactions, is determined to optimize the value of the
market under fixed-mix active portfolios over the feasible ensured market risk. The
determination of the optimized value of the market results from the active manage-
ment of multi-period transactions which suffices to utilize the benchmark asset for
effective transactions gains on the reversion of a stochastic condition has to attain a
state price process as devised by Yao (2012) in the consideration of a market price of

risk.

The performance of fixed-mix portfolios is considered to be maximized in trending
markets for restricted transactions, which are allocation constraint, as devised by the
general portfolio selection model (GPSM) in Markowitz (2013). The model involves
leveraging in a portfolio, where the utility of a benchmark asset is considered suffi-
cient for an analytic transaction to attain efficiency. In this regard, the Stochastic

Margin Call Model (SMCM) of Markowitz which is a procedure that considers the



probability of the margin call, the variance and the expected return of the ruin in a
single period is assumed to give analytical basis of the financial proxy. The analyti-
cal basis particularly considers the minimizing of the variance of the rewards of the
transaction and the expectation of ruining the realized rebalancing gains. The GPSM
model by (Markowitz, 2013) expends to a leveraged aversion problem which consid-
ers the risk component of leveraging. The proposed solution by Markowitz for the
GPSM model of a leveraged aversion problem is a Stochastic Margin Call Model
which determines the possibility of mark-to-market for efficient portfolios using pro-
cedures of analytic, numeric and Monte Carlo Methods. The analysis of the efficien-
cy of portfolio with margin calls for marking- to -market transactions is considered to
assert the possibilities of retaining optimal gains with an analytical computational
effort.

The analytical solution by Kung, Wong and Wu (2013) of a stochastic control of an
empirical portfolio strategy shows that fixed-mix portfolios provide solutions to a
variety of problems in asset management under the Markowitz’s framework of mean
and variance. Kung et al. (2013) use a stochastic control to determine optimal
weights of three assets in a portfolio with a leveraging strategy which shorts a risk-
free asset of a short rate quoted from Treasury bill rate, a long position in a (Standard
and Poor) S & P 500 index and a long position in a US (United States) Government
bond which show that more risk-averse investors allocate more percentages in a short
position. This indicates optimal control for a leveraged portfolio strategy with high

expectations of equity performance and bond reliability.

The challenges in implementing the expected results are to derive the property of sta-
tionary asset prices which is attained by a de-trending action in the market consid-
ered. To test the condition of stationarity a unit root test of Dickey and Fuller from
Brooks (2005) is carried out to examine the difference-stationarity condition. The
trend-stationary condition is examined by performing a convergence analysis of a
moving average of total returns of risky assets as identified by Dempster et al. (2007)
which is found almost within the interval with bounds of 5 percent total return for

each discrete period.



To enhance the performance of fixed-mix portfolios the basis of financial engineer-
ing is set using the concept of portfolio insurance to hedge the expected performance.
The significance of the suggested approach which enhances the performance of
fixed-mix strategies is subjected to a model capable of raising returns from a portfo-
lio with most risk. Such appraisal indicates the significance of studying the perfor-
mance of these strategies. This signifies that the Markowitz procedure of selecting
efficient portfolios is relaxed when fixed-mix strategies are applied given that such

procedures select portfolios of least volatility.

1.7 Research Problem Statement

Computations are performed in determining a financial proxy which optimizes de
trended stochastic asset prices in order to attain the condition of stationarity in a
fixed-mix portfolio. The condition of stationarity is a typical setting for fixed-mix
portfolios which is considered not to hold for financial asset prices in general. How-
ever, the evidence of stationarity is witnessed on the empirical financial market re-
turns, in the empirical computations in the currency market by Chule (2007) and on
the currency market as analysed in Dempster et al. (2003) and (2007). The empirical
analysis examines a strategic tactic which optimizes a performance of dynamic asset
allocation portfolio strategies. The multi period investment model which is a portfo-
lio strategy is analysed comparatively to a benchmark strategy, the buy and hold
strategy. The buy and hold strategy is a single period trend-following strategy which
effectively yields portfolio growth in trending markets. The trend stationary condi-

tion is determined to ensure the feasibility of the financial proxy.

To examine the problem of stationarity two types of stationarity are considered.
These are the trend-stationary and the difference-stationary condition. In the trend-
stationary condition according to Brooks (2005) stationarity is attained along the
trend where the resulting stationary process has the trend excess drift which is con-
sidered zero over a long span of high frequency observations, and non-zero for short
spans of frequent observations depicting variations of a trend. The contrarian strate-

gies with leveraged allocations in a less risky asset are favourable for a fixed-mix

10



strategy to generate returns from selling appreciating assets of a large proportion in a
portfolio. The trend-stationary condition in a risky asset increases the number of as-
sets in a portfolio with leveraged funds where gains are realised on trades from fre-
quent reversals about the trend of increasing prices. The difference-stationary condi-
tion is attained by lag differencing which is a short span frequent observation of pric-
es where differencing de-trends the trending prices at high frequency.

The resulting stationary condition is required by a fixed-mix portfolio strategy with
balanced allocations where the buying and selling trades are frequent about the aver-
age. According to Dempster et al. (2007) the volatility of asset prices in financial
markets contributes positively in the financial growth. This identifies a constructive
prospect in employing fixed-mix portfolios where the modelling of asset returns with
active strategic transactions prompts a financial growth potential in markets with
large frequent reversals. A major problem or challenge in this research is to assess
the unrealized potential of stochastic asset prices under fixed-mix strategies. The
analysis focuses on establishing the impact of volatility and to design a trading strat-
egy that efficiently utilizes the presence of volatility. The designed portfolio has to
be conditional to a mean-reverting random process or trend stationary process which
is a primary setting for fixed-mix strategies to yield fast exponential growth of re-

turns.

1.8 Objectives

1.8.1 Main Objective

The main objective is to determine the financial proxy which optimises de-trended
stochastic asset prices under fixed-mix portfolio strategies. The purpose of this re-
search is to suggest an extended implementation tactic in the utilization of constant
rebalanced self-financing portfolio investment strategies. In Dempster et al. (2007),
constant rebalanced portfolios are noted to yield fast exponential growth in volatile

stationary markets. The research aims to induce a financial condition of stationarity

11



in a fixed-mix portfolio by determining a financial proxy which sets the basis to op-

timize on the application of self-financing constant rebalanced portfolio strategies.

1.8.2 Supporting objectives

The first supporting objective in determining a financial proxy which opti-
mises the application of de-trended stationary tradable securities for fixed-
mix portfolio strategies is to perform a quantitative analysis of arbitrary con-
stant rebalanced self-financing portfolio investment strategies.

The second objective is to assess the unrealised potential of stochastic asset
prices under fixed-mix strategies in generic markets particularly in trending
market conditions where de-trending is required to attain a stationary form of
traded prices.

The third objective is to quantify the stochastic asset prices into a portfolio to
yield positive expected results.

The fourth objective is to establish a financial engineered approach that sets a
basis to yield fast exponential growth induced by volatility on the application
of self-financing constant rebalanced portfolio strategies.

The fifth objective is to model risk-adjusted returns in order to quantify the
expected performance.

The sixth objective is to construct time effective portfolios that are favourable
to portfolio objectives and also linked to financial engineered instruments that

render an appropriate financial transaction.

A reinforced construction over partial co-movements in the effect of resonance noted

by Dempster et al. (2008) to explain the phenomena of financial growth in fixed-mix

portfolios can provide valuable potential for prices of assets which are dominant on

the stochastic contributing factor to adapt portfolios from an inefficient frontier tacti-

cally to active adapt frontier. The active adapt frontier are portfolios of increased risk

with economic sufficient tactical measure to adapt the efficient frontier. The asset

allocation challenges determine the prospects of asset management for appropriate

utilization of the market risk where the financial risk is the only major drawdown. I
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quote “The portfolio manager of today needs to achieve positive returns with the
least achievable risk - how on earth is he or she meant to do this? It is not easy, but

forewarned is forearmed” (James, Kasikov and Edwards, 2012).

1.9 Research design

1.9.1 Research type

The research contributes to the existing knowledge by performing a quantitative
analysis of fixed-mix strategies and trend-following strategies. The analysis exam-
ines the performance of two asset portfolios with leveraged positions and unlever-
aged positions. The two asset portfolios are composed of a fixed-rate asset and a
risky asset with market conditions comprised of trending conditions with frequent
reversals and market conditions reverting to a stable equilibrium condition. To de-
termine the necessary condition the two asset types are used in the analysis to study
the performance and to suggest a portfolio strategy which renders the required condi-
tion. The analysis is led by the two asset portfolio to effectively consider the bench-
marking effect and the stochastic structure without the computational complexity of

tradable multi assets where the contributing stochastic factor is of one risky security.

1.9.2 Data

The data of daily prices of risky assets and annual prime rates are retrieved from the
MacGregor BFA web site (http://www.macgregorbfa.com). Daily prices of major
companies in South Africa listed in the FTSE/JSE Top 40 index are used in the anal-
ysis. The index is a measure of the performance of top 40 companies listed in the Jo-
hannesburg Stock Exchange issued by a Financial Times Securities Exchange in the
United Kingdom (Pike and Neale, 2006). The annual prime rates are used to quote
the short rate of a fixed-rate asset. The quantitative analysis uses high frequency data
to analyse the performance of trading strategies and to examine the robustness of the
enhanced approach. To draw a conclusive evaluation a convenient sample of six
risky assets is used to perform computations to assess the robustness of the two-asset

approach in generic financial market conditions particularly in trending market con-

13



ditions and frequent reversal market conditions. The two-asset portfolios are com-
posed of a fixed-rate asset with a short rate quoted as the effective prime rate and a
risky-asset of a company in the FTSE/JSE Top 40 index.

1.9.3 Sample selection

The computations of trend-following strategies and contrarian strategies use asset
prices of six major companies. Risky asset prices of the selected companies listed in
the JSE with asset stock codes are ABSA Group Limited (JSE:ASA) and Standard
Bank Limited (JSE:SBK) in the financial sector, Sasol limited (JSE:SOL) in the oil
and energy sector, Anglo American Platinum Limited (JSE:AMS) and Anglo Gold
Ashanti Limited (JSE:ANG) in the Gold mining sector and as well as AFGRI Lim-
ited (JSE:AFR) in the Food and fishery sector not in the Top 40. The time series of
the companies are selected conveniently with trending market conditions and rever-
sals market conditions. The selected asset prices are used to construct two-asset port-
folios where their performances are analysed quantitatively. The prime rates are used
for each risky asset to construct a portfolio where the performance of a portfolio is
considered in two conditions of the prime rates. These are, the normal drawn condi-
tion which is a down-trending prime rates and secondly the reversed condition which
is the up-trending prime rates. The third condition of the prime rates is a constant rate
which determines the basic level of a fixed-rate asset to benchmark the performance

of portfolios.

1.9.4 Time series span

The sample size of the considered time series is 3736 of daily observations of prices
of risky assets over a span of 15 years. The span provides the long term quantitative

performance.
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1.10 Structure of the thesis

The first chapter introduces the integral matters of the focused problem and as well
as some perspectives on the international empirical performance of fixed-mix rules.
The theoretical analysis of fixed-mix portfolios appraises active portfolio manage-
ment strategies to enhance the performance of an investment portfolio in volatile sta-
tionary markets. The global perspective of empirical performance of fixed-mix port-
folios and the index funds performance in the United State market is noted for
benchmark performance analysis. The market risk and portfolio insurance of fixed-
mix portfolios are discussed and are understood to be the essential driver and tool,
respectively, for the theoretically anticipated financial growth. The main research
question is elaborated which is to determine an active portfolio management proxy
that renders to the required financial condition by considering stationary tradable se-

curities.

The second chapter reviews the literature and discusses the theoretical findings of
active portfolio strategies. The modern portfolio theory of Markowitz is analysed to
assess the risk-adjusted returns and suggests an approach which retains excess re-
turns by inducing a required condition of fixed-mix portfolios. The mean-variance
model of efficient portfolios is utilised to evaluate the excess growth enhanced by
active implementation of fixed-mix strategies in volatile markets. The capital asset
pricing model sets feasible measures for a financial engineered prospect to ensure the

expected financial growth of fixed-mix portfolio strategies.

In chapter three the proxy hypothesis is postulated and the suggestions of a tactical
approach in implementing the fixed-mix strategy are discussed. The riskless term-
asset of a fixed-rate is considered in the two market conditions, the up-trending
prime rates and the down-trending prime rates. The six risky assets of ABSA Group
Limited, Standard Bank Limited, Sasol Limited, Anglo American Platinum Limited,
Anglo Gold Ashanti Limited and AFGRI Limited, are used to perform the computa-
tions of the performances of two asset-type portfolios with a buy and hold strategy

and a fixed-mix strategy. The use of a financial derivative instrument to attain the
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required condition of stationarity which enhances the portfolio performance is sug-
gested.

The fourth chapter shows the data analysis of a fixed-rate asset and risky assets for
the selected companies. The Integrated Autoregressive moving average models of
prices and of total returns of risky assets and of relative price ratios are determined.

The fifth chapter performs the computations of portfolio strategies that is, the buy
and hold strategy and the fixed-mix portfolio strategy. The difference of performance

of portfolio strategies relative to market conditions of a fixed-rate asset is computed.

The sixth chapter analyses and interprets the performed computations. The computa-
tions of a fixed-mix portfolio under a proxy hypothesis are performed. The recom-

mendations and the limitations of the research are highlighted.

1.11 Conclusion

The quantitative analysis examines the performance of an active portfolio manage-
ment strategy which is the fixed-mix strategy in comparison to the benchmark strate-
gy the buy and hold strategy. The global perspective of empirical performance of
fixed-mix portfolios indicates a superiority of equal weighted portfolios for long term
performance. The market risk associated with volatility of asset prices which is a
drawdown of the investment prospects is determined to yield positive returns under

active portfolio management with option-based portfolio insurance strategies.

In the analysis of quantitative performance of fixed-mix strategies the effective im-
plementation of constant rebalanced portfolios is suggested to induce a robust ap-
proach which yields the expected fast exponential growth. The robust approach in-
duces growth from risk-adjusted returns by considering excess returns of a passive
strategy for leveraged positions. The derivatives are used to hedge the risk of re-
balancing costs and to retain a trend-following return in a non-stationary market con-

dition. The concepts of portfolio insurance suggested by Rubinstein and Leland
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(1981) to hedge the market risk of selling assets in portfolios is considered to derive
the trend-stationary condition in trending market conditions and the difference-
stationary condition in market conditions which are not trending. Derivative instru-
ments quantify the required condition by establishing a financial engineered ap-
proach that sets basis to optimize on the application of self-financing constant re-
balanced portfolio strategies. The multi period active portfolio management with
fixed-mix portfolio strategies in generic market conditions renders the required con-

dition of stationarity by constructing an appropriate financial engineered transaction.

The determined financial proxy over arbitrary performances of fixed-mix portfolio
strategies and buy and hold strategies in generic markets is found optimal in trend-
following strategies. The performance ratios of the proxy strategy has less degree of
concavity over the buy and hold portfolios where the performance is dominated by
strategies with leveraged positions of risky assets. In the considered market condi-
tions which are up-trending, down-trending and stationary the actively managed port-
folios yield excess returns with fixed-mix strategies benchmarked over a passive
strategy the buy and hold strategy under the proxy hypothesis. The trend-following
strategy the buy and hold strategy yield excess growth for leveraging positions in
trending market conditions over fixed-mix strategies. The next chapter reviews the

literature of active investment portfolio strategies.
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Chapter 2
Literature Review

2.1 Introduction

The quantitative analysis of portfolio strategies is examined by implementing an ac-
tive portfolio strategy of fixed-mix portfolios. The analysis of active portfolio strate-
gies relative to a buy and hold strategy suggests effective implementation tactics
which attain the required market conditions of the considered portfolio strategies.
The global perspective of empirical performance of fixed-mix portfolios shows the
effectiveness of equal weighted portfolios which are prone to rebalancing gains in
volatile market conditions. The market risk encountered by fixed-mix strategies is
determined to have financial risk particularly in trending market conditions. The
portfolio insurance strategy is employed to effectively encounter the problem of the
market risk in trending conditions by a financial proxy that holds a stationary condi-

tion in fixed-mix portfolios.

The analysis examines the effective methodology which is a portfolio trading strate-
gy that replicates tradable stationary processes which are required by fixed-mix port-
folio strategies to yield the fast exponential growth of returns. The main query of de-
termining the financial proxy is analysed by viewing the literature of active portfolio
management and performing a computational analysis of fixed-mix portfolio strate-
gies to examine a financial engineered procedure which hedges the expected fast ex-
ponential growth. The analysis is performed on the data which is selected conven-

iently for trending and reversal market conditions.

2.2 Trading strategies

Two types of trading mechanisms which are considered in the analysis are the buy
and hold portfolio strategy and the constant rebalanced portfolio strategy. Perold and
Sharpe (1995) describe the trend-following strategy called the buy and hold strategy

as a static type trading mechanism, which performs well in conditions of trending
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markets and is characterised by a linear performance curve. The active trading strate-
gy called the fixed-mix strategy is a strategy that allocates fixed-weights of portfolio
wealth in each asset in a portfolio which are continuously or discretely re-adjusted to
actual weights over the progress of a volatile market by selling or buying a specific
determined number assets. The fixed-mix strategy performs well in stationary market
conditions with frequent reversal and is characterised by a concave performance
curve. The performance of constant rebalanced portfolios in continuous time models
is presented by Browne (1998) who showed that fixed-mix portfolios have optimality

properties and are sufficient for liability objectives.

The major focus is to analyse the quantitative performance of the fixed-mix strategy
and to design a suggestive approach which optimally implement dynamic constant
rebalanced portfolio strategies. A trading strategy is a portfolio strategy which de-
termines the timing of the buy and sell of the assets. The financial derivative instru-
ments are contract transactions which are tailored in a financial market for certain

specific demands of trading assets.

2.3 Active portfolio management

The practice of active portfolio management involves the main basic fundamental
principles which guide the expected level of wealth by timing of appropriate buy and
sell transactions dependent on a mean-variance analysis of Markowitz (1952). The
mean-variance model assesses the returns and risks of asset prices in a single trading
period which select portfolios of least volatility as efficient portfolios. Efficient port-
folios are a robust selection of dynamic portfolios in a mean-variance model and are
described by expected returns above the benchmark return proportional to the in-
creasing variance of the returns. The mean-variance model sets a framework to as-
sess the market price of risk by considering risk and returns of portfolio strategies
involving leveraged positions under a General Portfolio Selection Model (GPSM)
presented in Markowitz (2013). The GPSM of Markowitz is theoretically considered

in the analysis of efficient strategic transactions by assessing an analytical procedure
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in a Stochastic Margin Call Model (SMCM) to encounter sufficiently the optimal
transit of the strategic gains in a transaction period. In the findings of active portfolio
management in Dempster et al. (2007) the volatility is analysed and found to be ef-
fective in the financial growth for inefficient portfolios. The fixed-mix portfolio of
highly volatile risky assets yields portfolio growth strictly above the growth of indi-
vidual assets in a portfolio. These considerations provide the extent of evaluating the
price of market risk on the basis of benchmark utility and efficient utility of the mar-

ket risk by raising the financial risk of the active lucrative strategy.

The focus of this analysis is on determining effective strategic tools in the implemen-
tation of fixed-mix portfolio strategies. The risk-minimization strategy proposed by
Schweizer (1991) (as cited by Poulsen et al., 2009) which minimizes the variance of
a cost process in a portfolio of a risk-free asset and a risky asset is assumed for the
structural design of the proxy transaction. The cost of a trading strategy is defined in
Poulsen et al. (2009) as the difference in the value of the portfolio and the accumula-
tion of the value process from the initial portfolio up to the current time. The strategy
is called a risk-minimization delta hedge, which minimizes the variance of the cost of
hedging the sold option. Poulsen et al. (2009) derive an explicit hedging formula for
the locally risk-minimization delta-hedge for a class of stochastic volatility models.
The explicit formula shows that the hedge can be decomposed into a sum of delta-
hedges and a volatility/correlation-risk term. The locally risk-minimization indicates
the increased positions in a portfolio to reduce the risk of the exposure where the in-
creased position is dependent on the volatility and the correlation-risk of the underly-
ing assets. The financial risk which is imposed by non-stationary market conditions
in fixed-mix portfolios is reduced to a cost process with high expectations of gains in
volatile trending market conditions where hedges on rebalancing are effective on op-
tion gains. This tactic reduces the risk of rebalancing gains due to the dynamics of
risky asset prices. Globally the strategy attains a stationarity form resulting from stra-
tegic hedges which control the stochastic risk subject to the financial risk of the gains

on rebalancing.
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Dempster et al. (2010) underpin growing wealth under fixed-mix dynamic strategies
to stationary market conditions with a volatile non-degeneracy process such that the
strategy yields unbounded exponential growth. The non-degeneracy process is a rela-
tive price process which is considered to be non-constant in the assumption of vola-
tility. The proposed strategic advancement in the implementation of fixed-mix port-
folio strategies is developed by utilizing financial derivative instruments to hedge the
projected portfolio growth. James, Kasikov and Edwards (2012) strategic risk man-
agement view in the drawdown of an asset is to trade off other assets not particularly
an underperforming asset which is a counter strategic tactic for self-financing strate-
gies such as overlay strategies and leveraged asset positions. The strategic risk man-
agement hedges the down risk of an asset and increases the expected gains of an as-

set.

The aim of the analysis is to optimize the performance of fixed-mix portfolio strate-
gies by enhancing the required condition of stationarity. A multi period strategy is
assessed with a benchmark strategy, the buy and hold strategy, in a long term. Ac-
cording to Dempster et al. (2007) constant rebalanced portfolio strategies yield ex-
ponential growth of wealth in volatile stationary markets under self-financing trading
strategies. Evstigneev and Schenk-Hoppé (2002) point out that in stationary markets
asset prices in general provide no financial growth, whereas under constant propor-
tions such strategies yield fast exponential growth of wealth. Furthermore in Demp-
ster et al. (2007) the condition of stationarity remains lucrative under self-financing
fixed-mix strategies. Moreover, given that any self-financing constant proportions
investment portfolio strategy yields a strictly positive exponential growth rate in vol-
atile stationary markets in which the ratios of stochastic asset prices are characterized
by a non-degenerate process. The derivations or the replications of the stationarity
and the non-degeneracy in the financial market are a subtle in the implementations of
fixed-mix portfolios. A financial proxy is required to attain the condition of station-

arity in a portfolio in generic markets.

Brooks (2005) defines a stationary process as a process characterised by a distribu-

tion with statistical measures which are not dependent on the time factor of the pro-
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cess. In determining stationary tradable securities which render the financial proxy
three types of stationary conditions are considered. The first type is the trend-
stationary condition where stationarity is attained along a trend. The second type of
stationarity is the difference-stationary condition which attains stationarity by lag-
ging and the third type is the covariance-stationary condition which determines sta-
tionarity on the co-variability and on the lag process. To evaluate the condition of
stationarity, Dempster et al. (2007), used a convergence analysis to determine the
asymptotic convergence of the average of the process such that a convergent average

process is determined to be stationary.

The technology of portfolio insurance introduced by Rubinstein (1981) sets a hedg-
ing tool to encounter the financial risk by using financial derivative instruments. The
theoretical results provided by Evstigneev and Schenk-Hoppé (2002) and the tech-
nology of portfolio insurance suggest a financial innovation on the settings of a
mean-variance model. The main findings from the viewed literature to obtain a pro-
posed strategic tool in the implementation of fixed-mix strategies are stationarity of
financial markets and volatility of asset prices. To analyse the required financial
proxy which renders stationary tradable securities the technology of portfolio insur-
ance is considered by Yao (2012) in the optimization of the portfolio insurance mod-
el where a synthetic put option is used to time selling trades in a portfolio of riskless
asset and risky asset. A proposed approach in implementing fixed-mix portfolio
strategies requires a financial engineered approach which considers the underpin-
nings of growth of wealth by utilizing well-defined tools in the financial markets to

attain projected outcomes.

2.4 The quantification of risk-adjusted returns on a mean-variance model

The mean-variance model serves as a basic fundamental model or a foundation to
study optimization of a multi period trading model and extends the implementation
of fixed-mix portfolios. The mean-variance model optimizes single period expected

portfolio returns by reducing the risk of the portfolio. In this framework of Marko-
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witz inefficient portfolios, which have expected returns below the benchmark return,
are justified to enhance the performance on the basis of the volatility and the attained
stationarity. The enhanced modelling of the market risk in the application of fixed-
mix portfolios reduces the increased risk by benchmark utility with efficient attaina-
bility of the rebalancing gains over the assessment of the market price of risk of an
inefficient frontier. The analysis by Bai, Liu and Wong (2009) on the Markowitz
mean-variance analysis of self-financing portfolios highlights the importance of the
mean-variance model to set feasible benchmarks with the objective of attaining ex-
pected portfolio performance and to resolve the estimation problem of the efficient
portfolios from the theoretical counterparts. Moreover, the equal weighted portfolios
are found to be more effective than portfolios selected with a Markowitz Mean-
Variance criterion since they are less prone to estimation problems (see Bai et al.,
2009 and Fabozzi et al., 2004). Bai et al. (2009) resolve the problem of over estima-
tion of traditional returns of a self-financing portfolio which evaluates the theoretical
value with sample mean and covariance matrix by a bootstrapping technique which
develops new estimates that correct the over prediction problem and the accuracy
estimates. This indicates the estimation procedure to be effective in managing model
differentials and the efficiency of dynamic strategies with the emphasis on the accu-

racy of over prediction.

The optimization procedures mentioned in Bai et al. (2009) form a tactical approach
in active portfolio management. The first optimizing criterion is to maximize the re-
turn subject to a given level of risk. The second is to minimize risk subject to a level
of expected return. The main tactical objective resulting from the mean-variance
analysis is to optimize the return subject to an increased level of risk which is a tactic
on low costs. Secondly, to subjectively minimize the financial risk given the level of
expected strategic option returns in volatile market conditions.

The capital-asset pricing model which is introduced by Sharpe and Lintner (1965) is

a central model in a setting of a required rate of return of an asset under the trade-offs
of risk-taking in the financial market considered. The model defines the required rate
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of return of a risky asset as the risk-free rate of return plus the risk premium of the
risky asset on the market risk in the market portfolio. Assets of low betas associated
with high volatility are required for fixed-mix portfolios to enhance rebalancing
gains as compared to high beta assets with low volatility and a high degree of co-
movements of asset returns with the market returns. The management of risk levels
in a portfolio is noted in James, Kasikov and Edwards (2012) to provide financial
linkages which are associated with investor behaviours and opinions over the draw-

downs of co-movement of asset returns at a correlation degree greater than expected.

2.5 Dynamic trading strategies

The derivative instruments are used in active portfolio management to provide the
portfolio insurance and the tactical asset allocation. The put option sells depreciating
assets in down-trending market conditions and the call option buys appreciating as-
sets in up-trending market condition at predetermined prices. The derivative instru-
ments are specifically used to retain a trend-following return in non-stationary mar-
ket conditions and to reduce the rebalancing cost of the strategy. The non-stationary
market conditions are characterised by non-stable reverting conditions as considered

in trending conditions.

2.5.1 Lookback Call and lookback Put options

Darius, Ilhna, Mulvey, Simsek and Sircar (2002) define a lookback option as an
agreement to trade a risky asset at a path-dependent price determined by a maximum
value or a minimum value of an asset price over the duration of an option. A look-
back call option is the right to buy an asset at a minimum value of the asset price
over the duration of an option. The lookback put is the right to sell an asset at a max-
imum value of the asset price over the duration of an option. The price formula of a

lookback call and of a lookback put is shown in appendix 7.
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2.5.2 Lookback Straddle

The combination of options provides a strategic portfolio of puts and calls on the
same asset. Daruis et al. (2002) define a lookback straddle as a combination of a
lookback call and a lookback put option with the same strike price and expiration
time. A lookback straddle is defined as the difference between the maximum value
and the minimum value of a stock price taken over a period of an option. A straddle
purchase has a combination that involves buying both put and a call option. A strad-
dle purchase has a substantial payoff if the asset price is not close to a strike price
where both depreciation and appreciation in asset prices ensure a strictly increase in
the payoff. The reverse strategy of a straddle purchase is a straddle write which in-
volves selling of both put and call options. The payoff of a straddle write is ensured
when the asset price increases or decreases to a price close to a strike price. The
lookback options are defined to retain the optimal intrinsic differential as a payoff in
generic volatile market conditions associated with trending conditions of reversals
from the trend. The lookback call and lookback put options retain optimal payoffs in
volatile trending markets. Daruis et al. (2002) consider the lookback straddle as a
derivative which captures the dominant trend. The lookback straddle is economically
sufficient comparable to a less costly vanilla straddle because its captures the rever-
sal of stochastic prices along a trend by returning better financial gains on the in-

vestment.

2.6 Dynamic asset allocation portfolios

Dynamic asset allocation portfolio strategies that are employed in active portfolio
management are studied in Dempster, Evstigneev and Schenk-Hoppé (2003, 2007,
2008, 2010) and Evstigneev and Schenk-Hoppé (2002). Constant proportions or
fixed-mix portfolio strategies are dynamic self-financing trading strategies which as-
sign fixed-ratios of portfolio wealth in each asset in a portfolio without addition of
cash throughout the life of the investment. The dynamic portfolio rebalances the

weights of each asset to fixed-actual ratios.
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According to Qian (2012) fixed-mix portfolios are multi-period active portfolio man-
agement strategies that add incremental value under certain exceptions as referred to
by (Willenbrock, 2011) and others as the diversification return. The analytical at
tribe of the diversification return, by Qian (2012), is expressed as the excess of the
weighted sum of individual variances and the variance of the fixed-weighted portfo-
lio. A distinctive argument in the analysis of the underlying contribution effect of the
rebalancing gains and the diversification returns considers the two similar. Qian
(2012) shows that the diversification return is always positive for long-only unlever-
aged portfolios rebalancing to mean-reverting strategies for multi-asset class portfo-
lios. For leveraged portfolios it is shown that rebalancing devalues the diversification

return.

Dynamic replication of a synthetic put option with a riskless asset and a risky asset is
used by Yao (2012) to construct optimal strategies of portfolio insurance where their
optimality is dependent on the market price of risk. The trend-following portfolio
strategy in (Daruis et al., 2002) uses a lookback straddle to enhance multi period
gains of risk-adjusted returns in the presence of volatility. The long straddle, pur-
chased straddle and the lookback straddle are instruments that set feasibility of a
portfolio strategy to ensure strictly increasing payoffs on progressively trending asset
(increasing or decreasing) prices (closer or apart) from a strike price in generic mar-

kets over multi-periods.

It is shown analytical in Dempster et al. (2007) that the performance of fixed-mix
portfolio strategies in volatile stationary markets is superior to the performance of
individual assets in a portfolio. Volatile stationary stochastic asset prices are a major
requirement in the implementation of fixed-mix portfolio strategies in order to
achieve the approved results by Evstigneev and Schenk-Hoppé (2002). The market
conditions which are considered in this analysis are trending and mean-reverting

market conditions which are frequently in generic settings of financial markets.
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2.7 Optimization of dynamic portfolio strategies

The non-anticipating algorithm of portfolio selection by Cover (1991) which is up-
dated timely over the market asymptotically outperforms the best performing stock.
The exponential rate of growth of the non-anticipating algorithm is asymptotically
equal to an exponential rate of growth of an optimal constant rebalanced portfolio.
According to Dempster et al. (2007), analytically and theoretically, the effectiveness
of constant rebalanced portfolio strategies has the underpinnings of portfolio growth
bounded on stationarity and volatility of stochastic portfolio asset prices such that for
implementation purposes the focus is on dynamic enhancement of market volatility
and stationarity. The optimization of the performance of the portfolio of investment
assets is founded on the principle of maximizing the logarithmic growth rate of a
portfolio which is known as the Kelly Rule, Kelly (1956). The optimization of the
performance of the portfolio is determined by setting the appropriate weightings to

accept the risk such that the growth rate of the portfolio is maximised.

The empirical analysis of fixed-mix portfolios in the currency market is carried in
Chule (2007). It is shown that de-trended exchange rates enhance the performance of
fixed-mix portfolios particularly for a strategy with 50 percent allocations in both the
risk-free asset and the risky asset which attains the optimal performance. The carried
empirical analysis used the exchange rates of the United States dollar, the Euro cur-
rency with a British pound base currency. The de-trending action of exchange rates
raised a problem to determine a financial transaction corresponding to de-trending.

The implementation of a fixed-mix portfolio strategy is prone to rebalancing costs

which limit the performance of the fixed-mix strategy.

A Leland’s framework of rebalancing under transaction costs, see (Albanese and
Tompaidis, 2008), assign a no-transaction interval which asserts optimal trading. If
transaction costs are proportional to the amount traded, the optimal rule of rebalanc-
ing is characterised by a no-transaction interval about the actual portfolio. The opti-
mal strategy is to rebalance to the nearest boundary of the interval. The major limita-

tions of the constant rebalanced portfolio strategies are transaction costs and the un-
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realised potential of stochastic processes as a result of discrete rebalancing. Hence, to
compensate these limitations, risk-adjusted well-timed transactions are proposed.
The main query is to determine a financial proxy which attains the expected un-
bounded exponential growth under generic market conditions. This is achieved by
considering an efficient strategic structure to effectively outpace the chance of re-
balancing gain, reduce the risk and retain the optimal financial effort of stochastic.

The theory of fixed-mix portfolio strategies has laid expectations of yielding finan-
cial growth strictly above benchmark levels of the portfolio Dempster et al. (2007).
The expected growth with fixed-mix portfolios outlays further scrutiny of passively
managed portfolios. The actively managed portfolios with fixed-mix strategies pro-
vide a lucrative prospect in the analysis of inefficient portfolios as classified in the
mean-variance model of Markowitz. The portfolio selection procedure of Markowitz
sets a basis for the assumptions of stationarity in application of fixed-mix portfolio
strategies. The theoretical findings in the application of fixed-mix portfolio strate-
gies, in Dempster et al. (2010), highlight an active portfolio management benefits.
The stochastic control is used by Kung, Wong and Wu (2013) to derive optimal solu-
tions of an investment problem which characterises a securities market with dynam-
ics and stochastic nature of asset prices. The stochastic control provides solutions
which are implemented by fixed-mix portfolios to realize optimum performance re-

sults over the stochastic nature of the market.

2.8 Conclusion

The proposed methodology is structured to attain excess growth under normal tech-
niques of rebalancing. The methodology is pioneered by a capital asset pricing model
which quantifies the market price of risk in order to set risk-return trade-offs for a
financial proxy which attains a necessary condition of stationarity. According to Qi-
an (2012) trend-following portfolio strategies and mean-reverting portfolio strategies
attributed to diversification return in the long term which implies that trend-
following strategies are prone to yield more returns on leveraging. Mean-reverting

strategies generate more value along a long-term average. Hence, active portfolio
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management of fixed-mix portfolio strategies is required when adjusting excess re-
turns in dynamic asset allocation portfolios. The potential of financial engineering
which is raised in Dempster et al. (2010) is determined feasible under a trend-
following strategy which de-trends stochastic asset prices. The suggested strategic
tactic as a trend-following strategy ensures optimal utility of portfolio growth under
active portfolio management particularly for fixed-mix portfolios with leveraged po-
sitions. The reviewed literature of active portfolio management with fixed-mix strat-
egies provides the feasibility to quantify risk-adjusted returns under the framework of

Markowitz mean-variance model with option-based portfolio insurance strategies.

The following chapter discusses the design of the research. The main research ques-
tion to determining a de-trending action and a financial proxy are constructed. The
sample selection and data collection methods as well as the validity of the method
are explained. The analysis of fixed-mix strategies performance and the quantifica-
tion of risk-adjusted returns are discussed. The financial engineered strategy and its

validation by a derivative instrument is elaborated.
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Chapter 3
METHODOLOGY

3.1 Introduction

This chapter outlines and discuss the implementations of the research objectives. The
main objective of this quantitative analysis is to determining the financial proxy
which optimizes the de-trended stochastic asset prices with fixed-mix portfolio strat-
egies. The data and the methodology of the analysis are elaborated in the following
subsections. The supporting objectives are discussed. The aims of this chapter are to
design an analytical argument and to analyse a quantitative approach in attaining the

main objective of a financial proxy.

The subsection 3.2 discusses the financial risk encountered in the application of
fixed-mix portfolio strategies. The first objective which is to perform a quantitative
analysis of the performance of arbitrary constant rebalanced self-financing strategies
is discussed in subsection 3.3. The background design of a fixed-mix strategy and an
analytic quantitative example of a fixed-mix strategy are discussed in subsection 3.4.
The second objective is to assess the unrealized potential of stochastic processes un-
der fixed-mix strategies. The third objective is to model a strategy which quantifies
stochastic asset prices as products of total returns and linked into a portfolio to
achieve positive expected results. In the modelling of a strategy the aim is to opti-
mize in each single period under the mean-variance framework of Markowitz’s. The
risk and returns of asset prices for a fixed-mix portfolio strategy are analysed with a
mean-variance model in subsection 3.5. The analysis and the implementation of de-
trending and the financial proxy are discussed in the subsection 3.6. The data and
methodology of a quantitative analysis is elaborated in subsection 3.7. The test of
stationarity of the logarithm of asset prices and of returns is discussed in subsection
3.8. The performance measurements in the quantitative analysis are the market price
of risk of the portfolio strategies, the unrealised potential of stochastic asset prices

and the quantification of risk-adjusted returns are discussed in subsection 3.9.
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The performance of portfolio strategies is interpolated over the performances of 6
leveraged portfolios with short positions in the fixed-rate asset or in the risky asset.
The interpolation of completely-mixed portfolios is performed over 3 unleveraged
portfolios with long positions in the fixed-rate asset and in a risky asset. The asset
allocation of computed portfolios ranges from -200 percent to 200 percent allocations
in a fixed-rate asset. Arbitrary portfolios are interpolated between the two computed
portfolios to analyse the performance curves of fixed-mix portfolios and buy and

hold portfolios.

The computations are performed to examine the performance of actively managed
portfolios. The active portfolio management strategy called a fixed-mix strategy is
implemented using the daily asset prices over a period of 15 years. The analysis ex-
amines the tactic of implementation, to evaluate the cost management effect during
the short-term period of no rebalancing or the discrete period of rebalancing. The risk
and returns of asset prices are computed to design a subroutine strategy that renders
the required market condition and replicates the expected performance. The literature
of active portfolio management particularly with fixed-mix strategies in Dempster et
al. (2010) suggests a financial engineered prospect in this regard to further analyse
the stationarity in fixed-mix portfolios which yield unbounded fast exponential

growth of returns.

The analysis shows the application of fixed-mix strategies versus the buy and hold
strategy. The strategy is simulated in market conditions of up-trending and market
conditions with frequent reversal. The most important aspect of the analysis is to
make a strategic appraisal by evaluating the market risk which is computed as a

measure of the price of market risk.

3.2 Financial risk

The passive strategy which is the buy and hold strategy retains return differentials
along the span of the investment. Hence such strategies efficiently perform well on

trending markets. The market risk in a passive strategy is not actively managed and
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portfolio risk levels are trend-following determined. The strategy has a financial risk
of outperforming the trend over the market risk. According to Dempster et al. (2007)
the dynamic investment strategy called the fixed-mix strategy utilizes the presence of
volatility to generate growth which is not considered by a buy and hold strategy. Fur-
thermore, the relative price ratios assert the assumption of volatility under fixed-mix
portfolios such that the non-constancy of the ratios throughout the investment time
horizon shows the presence of volatility in a two-asset portfolio. The risk-adjusted
returns on a benchmark return, the return of a fixed-rate asset, in a trending market
show an uncounted financial risk of a strategy where fixed-mix strategies underper-
form (see (John et al., 2003) and Yoa (2012) the Sharpe ratio performance measure)

for the evaluation of the returns on actively encountered risk.

Moreover, the financial risk which arises in determining the appropriate transaction
which renders stationary tradable securities for fixed-mix portfolio strategies to yield
expected results is not considered. In addition, the financial risk which is present in
financial stochastic price processes as well as in trading systems is not treated by tra-
ditional investment management systems namely the buy and hold strategy and the
fixed-mix strategy on asset prices. The encountered risk of rebalancing gains in
trending markets is minimized by ensuring strictly positive gains in discrete periods.
The designed strategy evaluates a geometric drift into a self-financing fixed-mix
portfolio by stationary tradable securities to yield optimal performance under the
considered market risk. To evaluate the market price of risk in two-asset portfolios
the excess value of risk of a portfolio is computed to analyse the premium of a trend-
following strategy. The excess value of risk of a portfolio is computed over the real-
ised performance as a return of a fixed-rate asset and the excess return of a buy and
hold strategy to a fixed-rate asset which varies with a position in the market risk. The
excess value of risk in the realised performance shows the financial risk of a fixed-

mix portfolio in trending conditions over a benchmark return of a fixed-rate asset.
The fixed-mix strategy requires hedging which reduces the loss on rebalancing gains

where frequent trading is prone to transaction costs. To rebalance fixed-mix portfoli-

0s under proportional transaction costs a Leland’s framework rebalancing rule is
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used. The rebalancing of a fixed-mix portfolio is described by a no-transaction inter-
val specified by a period of a contingent claim to maturity. The appropriate rebalanc-
ing in a fixed-mix portfolio of a tradable stationary asset which encounters the finan-
cial risk is a deterministic time hedging motivated in Albanese and Tompaidis
(2008). The rebalancing of the portfolio is performed at optimal discrete periods
which are set to a period of five discrete trading periods. The maturity period of con-

tingent claims in fixed-mix portfolios is assigned to weekly rebalancing.

3.3 The application of fixed-mix strategies

The application of fixed-mix strategies in stationary markets has proved to be superi-
or to the buy and hold strategy. This evidence arises from recent theory and numeri-
cal applications by Dempster, Evstigneev and Schenk-Hoppé (2003, 2007, 2008,
2010), and (Evstigneev and Schenk-Hoppé, 2002). Fixed-mix strategies, also known
as constant proportions strategies, are dynamic strategies which discretely or set a
threshold to readjust actual proportions of a portfolio throughout the investment peri-
od. The strategy is designed such that returns on market fluctuations and market re-
versals are retained and reinvested. The system dynamics of a fixed-mix trading
strategy are analysed particularly in the South African financial market. The focus is
on realizing the impact of volatility and to design a portfolio system that efficiently

utilizes the presence of volatility.

The designed portfolio system has to be conditional to stationarity, which is primari-
ly for fixed-mix strategies to realize fast exponential growth of returns. The interest
of the research is to conduct a lucrative assessment of portfolio risk by focusing on
the appraised suggestions of further financial engineering in Dempster et al. (2010).
The computational analysis is performed using portfolios with long positions and
short positions. The short positions are computed to determine the leveraged effect of
the strategy in trending markets. Financial derivative instruments are used to handle
the market risk appropriately for fixed-mix portfolios to retain the market reversal
effect.
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3.4 Background of the designed strategy

This subsection discusses the design of the fixed-mix strategy and provides a quanti-
tative example of a strategy. The optimal performance of portfolios is considered in
the context of optimizing the growth rate of wealth as the Kelly rule criterion in
Kelly (1956). The Kelly rule criterion determines the critical portfolio weights which
optimize the logarithmic growth rate of wealth. In the performed computations the
optimal performance is evaluated in terms of the portfolio’s total return. The condi-
tion of stationarity which is required for fixed-mix strategies to attain fast exponen-
tial growth of wealth sets further consideration of a stochastic asset price process to

control the stochastic process of returns of asset prices.

The advancement of fixed-mix portfolios is attained by deriving the stationarity con-
dition in the market considered. The aim of the research is to examine the perfor-
mance of a fixed-mix strategy in a long run and to assess potentials of further finan-
cial engineering. Given that the market is not normally stationary, particularly the
equity market, according to Dempster et al. (2007) the evidence of stationary market
is usually found in the currency market. In the analytical results of long term perfor-
mance of fixed-mix strategies Dempster et al. (2007) had shown that volatility is a
driving factor of financial growth. The condition of stationarity of relative asset pric-
es ratios is considered by Dempster et al. (2003) as a “driving force” of financial
growth. The stationarity of relative asset prices ratios is tested using the unit root test.

The results of the stationarity test are shown in the appendix in chart A.2.1.1.

The major aim of the research firstly is to implement dynamic fixed-mix portfolio
strategies under sufficient conditions assumed in Dempster et al. (2007). Secondly,
is to contribute to a financial engineered prospect in the modelling of optimal per-
formance of fixed-mix portfolios in generic market conditions. The optimal perfor-
mance of fixed-mix portfolios is evaluated over portfolios ranging from short posi-
tions in a fixed-rate asset to leveraged positions in a fixed-rate asset. The wealth of
the portfolio is optimized for fixed-mix portfolios of a tradable stationary asset and a

fixed-rate asset under the Merton’s model of asset prices. The drift parameter and the
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volatility parameter of tradable stationary asset prices under a Merton’s model lay
the core underpinnings of wealth creation when considered under the Markowitz
mean-variance analysis. The stationary asset optimizes the drift parameter and reduc-
es the volatility parameter to attain a geometric drift of a trending risky asset. To ad-
dress this challenge we adopt a technology of portfolio insurance (Rubinstein and
Leland, 1981) which precautions substantial loss and gains of wealth by hedging and
shifting risk-adjusted returns using a financial derivative instrument which is called a
lookback straddle.

The designed strategy completes the considered market by setting a sufficient condi-
tion to hedge risk-adjusted returns. The risk-adjusted returns are replicated by a com-
bination of exotic options. Exotic options are options with payoffs defined implicitly
on the realised prices of the underlying asset. To optimize the dynamic portfolio re-
quires a complete market which is derived by controlling the stochastic process to
attain a stationary tradable process of asset prices to hold a stationary financial condi-
tion in a fixed-mix portfolio. A fundamental concept of asset pricing sets fundamen-
tals in attaining the sufficient condition of stationarity over the market risk of a trend-
ing risky asset.

3.4.1 A Quantitative Analytic Example

An exemplary market scenario of a fixed-mix portfolios strategy is analysed in an
analytic form. The example shows the analytics of the strategy by considering a full-
cycle of a market scenario. A full-cycle of a market scenario is defined as a combina-
tion of down-reverting and up-reverting market scenarios. The down-reverting price
scenario is a stochastic change of a price of a risky asset by a positive logarithm of
total return. The up-reverting price scenario is a stochastic change of a risky asset by
a negative logarithm of total return. Holding to a full-cycle of a market scenario is
null. No procedural counter-active effect to a stochastic financial market condition.
However, the active management of a risky asset is quantitatively shown in the ana-

Iytic table to retain the gain in a stochastic market situation.
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An example of a market scenario is presented in a two-asset financial model of a
risk-free asset and a risky asset. A vector of asset prices is denoted by, S, and the

prices of assets at time, t, are given by the following 2-dimensional vector,

Sy = (82,88, for t < T. (a)

The number of assets in a portfolio is denoted by a 2-dimensional vector, ¢, given by

the following,

@r = (g, 9t), for t <T. (b)

The fixed actual weights of the portfolio wealth are denoted by a 2-dimensional vec-
tor, a, given by,

a; = (af,al), for t = 0. ()

The self-financing portfolio strategy is given by a value process setting for the next
period of positioning of assets as a product of 2-dimensional vectors in equation (a)

and (b) with a stochastic control vector process of equation (c) in the following,

V(@) = p(a) - S, = ¢?+1(a8) S+ (P%+1(aé) ) Sg = @er1(a) - Se, for t < T. (d)

The analytics of three portfolio strategies are analysed in a full-cycle market scenario
by the following strategies VV(0.5), V(0.25) and V(0.75). The analytics of V(0.5), a
portfolio value strategy, are shown in table 3.4.a and 3.4.b. The portfolio value strat-
egies 17(0.25) and V(0.75) are only analysed and not shown. A financial market
vector of asset is assumed to be constant over a risk-free asset with a price value of 1
and varies by a variation factor of 2 to indicate the stochastic change for an increased

price and decreased price of a risky asset.
The down-reverting and the up-reverting full-cycle market scenarios of a V(0.5)

strategy perform similar with a total return of 26.56 percent as shown in table 3.4.a
and 3.4.b. However, the up-reverting market scenario has a higher two period mov-
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ing average of a value process at a total factor of 1.3047 (see Table 3.4.b) compara-
ble to a total factor of 1.1406 (see Table 3.4.a) in the down-reverting market scenar-
i0. The up-reverting full-cycle market scenario trades at discount by increasing the

number of risky assets and realizes gains at the premium of the market.

An analytic table of a strategy with 50 percent allocations in a risk-free asset and in a
risky asset is shown in table 4.3.a and table 4.3.b for two market scenarios of down-

reverting and up-reverting respectively.

of | o | 5°| s!| Trades?| Trades}| W Vs
0| 0.5000{ 2.0000 1]0.2500]  0.5000]  2.0000] 1.0000[ 1.0000
1] 0.7500{ 1.5000 1]0.5000]  0.2500]  -0.5000] 1.5000[ 1.2500
2| 0.5625] 2.2500 1[0.2500 -0.1875 0.7500 1.1250 1.1875
3| 0.4219] 3.3750 1(0.1250 -0.1406 1.1250 0.2438 1.0156
4| 0.6328) 2.5313 1( 0.2500 0.2109 -0.8438 1.2656 1.1406

Table 3.4.a: Analytic table of a strategy with 50 percent allocations in a two-asset portfolio in a

down-reverting full cycle market scenario.

The table shows the time of a trade in column 1, the number of a risk-free asset in a
portfolio in column 2, the number off a risky asset in column 3, the price of a risk-
free asset in column 4, the price of a risky asset in column 5, the number of traded
risk-free assets in column 6 and the number of traded risky assets at the time of a

trade in column 7. The last two columns 8 and 9 respectively are value processes and

a two period moving average of the value process of a strategy.

]

o: | of 52| 51| Trades®| TradeSl| W Vez
0| 0.5000( 2.0000 1| 0.2500 0.5000 2.0000 1.0000 1.0000
1| 0.3750( 3.0000 1| 0.1250 -0.1250 1.0000 0.7500 0.8750
2| 0.53625] 2.2500 1{ 0.2500 0.1875 -0.7500 1.1250 1.0000
3| 0.8438| 1.6875 1{ 0.5000 0.2813 -0.5625 1.8873 1.3438
4| 0.6328( 2.5313 1| 0.2500 -0.2109 0.8438 1.2656 1.3047

Table 3.4.b: Analytic table of a strategy with 50 percent allocations in a two-asset portfolio in an up-

reverting full cycle market scenario.
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The variations of a full-cycle in a portfolio strategy indicate the variability of the
value where a lesser two period moving average shows the low amplitude of the val-
ue process. Moreover, the increase in the variability has generative outcomes over
the up-reverting market scenarios. The quantitative analysis shows the value of a
hedging principle where the trading of assets has the benefit of covering the timing
of the market over frequent trades. The holdings of a portfolio benefit by an increase
of 0.1325 risk-free assets (see column 2 and 3 at the forth trade) and an increase of

0.5313 risky assets over both market scenarios.

The superiority of,17(0.5), is shown on the performances of V(0.25) and V(0.75)
strategies. Both the strategic allocations of 25 percent and 75 percent in a risk-free
asset realize a lesser performance than the V(0.5) portfolio strategy. The realized
performance is an increase of a return by 16.63 percent for both strategies in all con-
sidered market scenarios. Furthermore, the increasing potential of a value process is
shown to be on an up-reverting market scenario with a two period value process of a
total factor of 1.3149 for a VV(0.25) strategy at a relative factor of 1.22 to a down-
reverting market scenario. The strategy,(0.75), of a two-period moving average
total factor of 1.1939 in the up-reverting market scenario is relatively higher to the
down-reverting market scenario at a relative factor of 1.071. The benchmark en-
hanced strategies of decreased risk are shown to have less performance dynamic as
indicated by a lesser total factor and a reduced relative factor comparable in relative

market scenarios.

The analytic quantitative analysis of a two- asset portfolio strategy indicates a fre-
quency and the quantum of trades in timing the market of risky assets. The superiori-
ty of the strategy is shown by a balanced-strategic strategy of enhanced riskiness and

gained stochastic effect indicating a dual generative factor a portfolio strategy.
3.5 Risk and returns of asset prices

The asset prices risk and returns are analysed to be of strategic valuable in the finan-

cial growth of an active portfolio. The presence of volatility is a profound result ac-
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cording to Dempster et al. (2007) which sets a trade-off between the returns and risk
that mainly arises from market fluctuations and marker reversals. The diversification
of asset prices results in a reduction of the volatility of a portfolio of assets such that
it is always below the highest volatility of asset prices. Evstigneev and Schenk-
Hoppé (2002) consider the stochastic process of returns of asset prices to form a sta-
tionary process. The evolution process of stationary total returns of asset prices is a
requirement for theoretical results in Dempster et al. (2007) for fixed-mix portfolio

strategies to yield exponential growth of returns in a long-run.

The mean-variance portfolio management approach by Markowitz (1952) sets the
trade-offs of risks and returns in a two dimensional framework of expected return
and variance. The efficient frontier is presented by a set of portfolios with a required
expected rate of return above a rate of return of a fixed-rate asset where the volatility
of the portfolios are most diversified over a fixed-rate asset and a risky asset. The
analytical results in Dempster et al. (2007) consider the volatility of asset prices as a
contributor to the financial growth which leads to the consideration of the inefficient
frontier of risky assets, portfolios of high volatility, to assert positive risk-adjusted

returns when subjected to effective financial engineering.

3.6 De-trending and the financial proxy

Stationarity of asset prices is a necessary condition of fixed-mix portfolios to yield
expected unbounded exponential growth of returns in a long run. The performed em-
pirical analysis of fixed-mix portfolios in Chule (2007) with de-trended exchange
rates raised a problem in determining a financial transaction. The de-trended ex-
change rates were derived as excess rates over a released trend. The realised growth
showed fixed-mix portfolios to perform optimally in the rendered condition of de-
trending for portfolios with equal weighted allocations in each asset. Hence the evo-
lution of asset prices is regarded as a combination of total returns where total returns
represent a stationary stochastic process (Dempster et al., 2007). Moreover, to attain
the stationarity condition for stochastic asset prices, de-trending is used to trending

asset prices to retain optimal return over trending stochastic asset prices. The attained
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prices process is a tradable stationary asset prices process generated by a stochastic-
stationary process of risky asset prices determined by the payoffs of the derivative
instrument called the lookback straddle. The theoretical result of fixed-mix portfolio
strategies in Dempster et al. (2007) proves the optimality of fixed-mixed strategies in
stationary market over a long run, which leads to a problem of adjusting the stochas-
tic prices process to a stationary tradable process. The problem arising is to consider
the dynamical trading system to induce tradable stationary processes and to efficient-

ly trade the market risk.

The derivative instruments are used in a dynamic trading strategy for leverage effects
and gearing in accumulating rebalancing gains and in ensuring gains by collateraliz-
ing a stationary financial condition. The de-trending action embeds a financial proxy
which is required to yields fast exponential growth. The problem analysed involves
determining a transaction that is linked to de-trending which is required for fixed-
mix strategies. The lookback straddle option is used for a strategy which de-trends
asset prices in trending markets. The lookback straddle ensures the optimal trade of
buying at a lower realized price and selling at a higher realized price which elimi-
nates the financial risk of transactions and to gear the gains over rebalancing.

3.7 Data and Methodology

The problem which is being analysed is a problem of determining a transaction or an
extended implementation of a fixed-mix strategy which fits the requirement of sta-
tionarity. This particular problem is addressed by performing a quantitative analysis
to examine the performance of fixed-mix investment strategies in a frictionless mar-
ket where the transaction costs are not considered. The price formulas of lookback
options and a straddle option are shown in the appendix 7. The cost of a lookback
straddle is assumed to be the initial price of the underlying risky asset at the begin-
ning of the contract to realize the effect of a consistence financial condition by ignor-
ing the cost impact in the considered frictionless market. The ignored cost impact is
considered to have less effect under the assumption of minimum cost in the results of

financial growth resulting from volatility by Dempster et al. (2007). The complexity
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of the problem requires analytical recommendations for a financial engineering con-
struction. In this research we perform a quantitative analysis of fixed-mix strategies

of discrete processes of time series in the South African financial market.

3.7.1 Major South African companies

The six major companies in the JSE financial market are used in the analysis to ex-
amine the robustness of the approach. The type of research sample is a convenient
sample of tradable financial securities with volatile trending market conditions and
reversal market conditions. The prime rates are selected for a risk-free asset to corre-
spond to the six selected financial time series. The risky asset prices of selected com-
panies are constituents of the FTSE/JSE index namely; ABSA Group Limited,
Standard Bank Limited in the financial sector, Sasol Limited in the Oil and energy
sector, Anglo American Platinum Limited, Anglo Gold Ashanti Limited in the Gold
mining sector and the company in the Food and fishery sector, AFGRI Limited are
used to perform the analysis. The share prices are selected randomly and used in the
analysis as initialised asset prices. The conveniently selected data of asset prices are
required to have trending fluctuation conditions. The presence of volatility is deter-
mined by the non-constancy condition of the price relative ratios (see Dempster et al.
(2007) the assumption of non-degeneracy). The selected data shows the market con-
dition of up-trending and frequent reversals. The selected data of ABSA Group Lim-
ited, Standard Bank Limited, Sasol Limited and Anglo American Platinum Limited
show the presence of an up-trending market condition and the selected data of asset
prices of Anglo Gold Ashanti Limited and AFGRI Limited show market conditions
of frequent reversals. The sample size of the selected JSE Financial markets time se-
ries is 15 years which sets to provide the evidence of robustness. However, a longer

period is recommended.

3.7.2 Data collection method and validity

The performed analysis focuses on every tradable financial stochastic process. The

targeted population is the FTSE/JSE Top 40 index which is a representative of 40
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major companies in South Africa. The data is retrieved from the McGregor BFA web
site (http://www.mcgregorbfa.com) from the price data report of the Share history.

The data used for analysis is collected from the selected companies as daily closing
asset prices. The analysis is performed without considering transaction costs. The
analysed strategy, the fixed-mix strategy and the benchmark strategy, are used to as-
sess the potential of risks and returns in the frictionless financial market model.

The analysis conducted is reliable given the scope of the research which focuses on
the application of fixed-mix investment strategies and their optimal application. To
utilize sufficiently the full effect of volatility in trading strategies, lucrative volatility-
reduction strategies are examined. The implementation of the analysis is performed
in a spreadsheet. The statistical analysis of the performed computations is carried on
the IBM SPSS Statistics. A financial proxy that corresponds to an action which re-
sults to de-trending its feasibility and reliability is analysed.

3.8  Test of stationarity

The theory and application of fixed-mix strategies in Dempster, Evstigneev and
Schenk- Hoppé (2003, 2007, 2008, 2010), Evstigneev and Schenk-Hoppé (2002)
show that the implementation of constant rebalanced portfolio strategies has short-
comings for the optimal performance of the strategy. The required assumption of sta-
tionarity and non-constancy of the price ratio and as well as the appropriate transac-
tions which yield the expected results prompts further inspection as it sets a financial
engineering prospect. The test of stationarity condition of asset prices is carried by
following a testing procedure in Brooks (2005) which models asset prices and returns
of risky asset prices as Integrated Autoregressive Moving average and test the order
of integration of the models using the Augmented-Dickey and Fuller test of unit root.
The stationarity condition is proved by a model integrated of order zero. The total

returns are computed as ratios of daily closing price to daily opening prices.
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3.9 Performance measurement

The most important aspect of the analysis is to make an appraisal evaluation of the
market risk which is computed as a measure of the price of market risk, the Sharpe
ratio which is defined in John et al. (2003) and in Yoa (2012), as a ratio of the excess
return of the strategy and the benchmark return to the riskiness of the strategy. The
benchmark measure in the computation of a Sharpe ratio is a return of a fixed-rate
asset. The risk of the strategy is the volatility of the portfolio strategy. The Sharpe
ratio formula and the computed ratios of annual performances are shown in the ap-

pendix in model 5 and the ratios are shown in Tables 2.2.

To achieve the main objective of determining the financial proxy requires considera-
tion of the following supporting objectives. The first objective is to perform a quanti-
tative analysis of the performance of arbitrary constant rebalanced self-financing
strategies. The performance of portfolio strategies is interpolated over the perfor-
mances of 6 leveraged portfolios with short positions in the fixed-rate asset or in the
risky asset. The interpolation of completely-mixed portfolios is performed over 3 un-
leveraged portfolios with long positions in the fixed-rate asset and in a risky asset.
The asset allocation of computed portfolios ranges from -200 percent to 200 percent
allocations in a fixed-rate asset. Arbitrary portfolios are interpolated between the two
computed portfolios to analyse the performance curves of fixed-mix portfolios and
buy and hold portfolios.

The analysis shows the application of fixed-mix strategies versus the buy and hold
strategy. The strategy is simulated in market conditions of up-trending and market

conditions with frequent reversal.

3.9.1 Quantitative analysis of fixed-mix strategies performance

The main question is to determine a financial proxy which optimises de-trended sto-
chastic processes under fixed-mix portfolio strategies. The Merton’s model consid-

ered in Dempster et al. (2007) represents the dynamics of a continuous distribution
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of asset prices returns which is given by a differential equation. The differential
equation represents a deterministic change and a stochastic change of a rate of return
of asset price from the considered instantaneous time which is represented by an ex-
pected rate of return of an asset plus the volatility of asset prices and a randomly
drawn standard normal distribution outcome. In the application of fixed-mix strate-
gies the requirement of stationary markets is a condition which does not normally

hold in financial markets (Dempster et al., 2003).

The implementation of fixed-mix strategies under transaction costs provides dynam-
ics which time the effectiveness of rebalancing. The implementation of the strategy
using the discrete type of rebalancing is performed with the aim of evaluating the
performance of the strategy in trending market conditions and in markets with rever-
sals about a linear trend. The performance of a fixed-mix strategy is analysed by total
performance of arbitrary portfolios versus the performance of arbitrary portfolios of
buy and hold strategy. The annual rates of returns are computed to determine the re-
spective performance of the strategies annually. The benchmarked performance of
portfolio strategies to a fixed-rate asset is analysed by a Sharpe ratio which computes
the market price of risk compensated by the strategy.

3.9.2 Unrealized potential of stochastic asset prices

The second objective is performed to assess the unrealized potential of stochastic pro
cesses under fixed-mix strategies. Considering the fixed-mix strategy as a composite
strategy of a buy and hold strategy, to assess the unrealized potential of fixed-mix
strategies the time of rebalancing is determined by deterministic time hedging for
appropriate transactions which are expected to generate rebalancing gains. The unre-
alized potential is imbedded in the effectiveness of time rebalancing and in determin-
ing an appropriate transaction that de-trends stochastic asset prices. The analysis of
the price of risk shows the expected gains for a strategy which fully considers the
trend market risk. The price of risk is computed in the settings of a capital asset pric-
ing model as the total expected return of the position in the considered risk. The total

expected return of the position is the benchmark return, which is the return of a
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fixed-rate asset, plus the market premium of the position of fixed-mix portfolio in the

market risk.

The question of the analysis aims to attain a stationary process which holds by retain-
ing a geometric return over a trending risky asset in the long-run. To eliminate a
trend in the context of a portfolio of assets a stationary financial condition is attained
by an appropriate financial engineering approach. The financial engineered approach
determines a transaction that renders stationarity by a de-trending action which uses
financial innovation. The theoretical results of Dempster et al. (2007) for constant
rebalanced portfolios asserts an exponential yield of returns under the condition of
non-constancy of price relative ratios given that the cost of rebalancing the portfolio
is significantly small. Under proportional transaction costs the optimal rebalancing
strategy for fixed-mix portfolios of tradable stationary asset prices is described by a
deterministic time hedging which performs portfolio rebalancing at discrete times.

3.9.3 Quantification of risk-adjusted returns

The third objective is to model a strategy which quantifies stochastic asset prices as
products of total returns and linked into a portfolio to achieve positive expected re-
sults. In the modelling of a strategy the aim is to optimize in each single period under
the mean-variance framework of Markowitz’s. The risk-adjusted returns are retained
discretely by a tradable stationary price process. The fixed-mix portfolio is re-
balanced by deterministic time hedging. The measure of the market price of risk (see
Yoa 2012) is the ratio of excess returns of a strategy to a benchmark return which is a
deterministic return over the standard deviation of discrete total returns of a strategy.
The risk-adjusted returns are determined by positive market price of risk such that
the common financial risk arises in the fluctuation risk or the reversal of the market
increases or decreases the market price of risk compensated by the strategy. The
market risk of the strategy is determined by a measure of market price of risk with a
benchmark return equal to a risky return which varies with the market conditions.

The assumption of volatility which is the non-constancy condition of relative price
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ratios holds under the theory of fixed-mix strategies which prompts the action of re-
balancing (Dempster, Evstigneev and Schenk-Hoppé, 2007).

The risk-adjusted returns compensate the market risk and positively encounter the
financial risk of fixed-mix portfolios prone to transaction costs and the unrealised
stationarity. A simple moving average of total returns is used to time the average
convergence to evaluate the stationarity process and to determine the effectiveness of
the innovative strategy (Dempster et al., 2010). The risk-adjusted returns prompt a
financial insurance strategy which hedges a geometric drift of a trending risky asset.
The reliability of the approach is ensured by a well-defined technique which uses a
financial innovative strategy to ensure optimal transaction in a fixed-mix portfolio.
The limitations in retaining the risk-adjusted returns are due to the insignificance of
the excess returns which are determined by the absence of volatile fluctuations or

market reversals.

The tactic of hedging the risk-adjusted performance of a trending risky asset provides
a market where the market risk is captured by an appropriate strategy. The suggested
approach has the limitations of not considering the real trading costs of a financial
derivative by assuming the cost of a transaction to be the initial price of the underly-
ing risky asset at the time of initializing the contract. The performed analysis focuses
on the impact of the payoff of the transaction. Hence, the problem to capture antici-
pated return occurs when the strategy underperforms the benchmark as shown in the
market price of risk with negative values. To quantify risk-adjusted returns a major
question that arises is to replicate mean-reverting tradable securities which are de-

fined by a financial proxy to encounter frequent fluctuations and marker reversals.

3.9.4 Financial engineered formulation

The major aim is to establish a financial engineered approach that sets a basis to op-
timize on the application of self-financing constant rebalanced portfolio strategies.
The approach required to derive the necessary condition of optimal application of

portfolio theory of fixed-mix portfolios in a two-asset portfolio is proposed. The dy-
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namic replication strategy replicates the return of a risky asset by a lookback straddle
option which ensures an optimal price differential of a risky asset. The optimal dif-
ferential of a risky asset is replicated by a difference of the maximum price and the
minimum price of the underlying risky asset over the duration of an option. The

strategy ensures optimal transactions in market risk.

The Merton’s model of a stochastic distribution of an asset price quantifies the dif-
ferential return of a portfolio as a normally distributed random outcome with a mean
equal to a sum of the drift rates of the asset prices, the expected rate of return, and a
standard deviation of asset’s rate of return times the square root of the instantaneous
time differential. The innovative strategy of dynamic portfolio insurance is used in
hedging the financial risk under frequent fluctuations by minimizing the risk of re-
turns and of risk of rebalancing costs over the market risk and to increase the rate of
the expected returns. The strategy ensures a geometric drift of a tradable stationary

price process in a trending risky asset.

A tactical solution to the objective is to set a financial innovative foundation which
renders a financial proxy. The financial strategy is derived by using a combination of
lookback options the lookback put option and a lookback call option. The combina-
tion of the options is considered by Darius et al. (2012) to be an effective trend-
following strategy for hedge funds. The lookback call option is an agreed financial
transaction to buy an asset at a specified date at a price determined by the minimum
price of an asset over the duration of an option. The lookback put option is an agreed
financial transaction to sell an asset at a price determined by the maximum price of

an asset over the duration of an option.

The performance of fixed-mix strategy is studied to analyse the financial innovation
in achieving the projected goal of optimizing the application of fixed-mix strategies.
The limitation of the financial engineering firstly is the cost of the strategy which is
compensated only in volatile trending market conditions where in market without
volatile conditions the returns are not retained. The reliability of this approach en-

sures the efficient application of fixed-mix strategies to enhance the portfolio per-
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formance by using appropriate financial instruments which render the assumed con-

dition of stationarity.

3.9.5 The validity of a proposed hedging strategy

The derivative instrument is used to actively manage fixed-mix portfolio strategies to
hedge the financial risk of determining the financial proxy that renders the condition
of stationarity. The financial proxy is validated by a lookback straddle option. For
analysis purposes the cost of the derivative instrument is considered to be the current
price of the underlying risky asset at the time of writing the option. The considered

maturity period of the option contract is five discrete periods.

3.10 Summary

Portfolio rebalancing strategies discretely rebalance portfolios by dynamic mecha-
nisms of asset allocation which manage risky assets in a portfolio. Dempster et al.
(2010) consider constant rebalanced portfolio strategies that yield fast exponential
growth of returns in volatile stationary markets and a potential of financial engineer-
ing of fixed-mix portfolios. A de-trending action which is raised in Dempster et al.
(2007) and carried in Chule (2007) is considered to transform a trending asset prices
to a stationary process which raise a query to determine a financial proxy that de-
trend stochastic asset prices. To attain tradable stationary processes that determine a
financial proxy a lookback straddle option is used in fixed-mix portfolios to realise

fast exponential growth of wealth.

The optimization of the dynamic portfolio model in a mean-variance framework set a
justifiable evaluation of risk-adjusted returns. The mean-variance model reduces the
risk of a portfolio by acquiring a required expected return. The capital-asset-pricing
model set necessary fundamentals to quantify the market risk and to trade-off the fi-
nancial risk of tradable stationary securities. These considerations provide a directive
approach in determining a valid financial proxy. The selected convenient sample of

trending market conditions and mean-reverting market conditions is considered to
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evaluate the robustness of the proposed approach. The tactics of retaining risk-
adjusted returns in frequent trading by timing transactions which retain excess re-
turns over a trending asset eliminate the limitations of transaction costs for discretely

rebalanced portfolios.

3.11 Conclusion

The quantitative analysis proposes a design of a sub-strategy which is a portfolio that
dynamically replicates tradable stationary processes. The tradable stationary process-
es attain the required market condition of stationarity to yield fast exponential
growth. The validity and the effectiveness of the sub-strategy to hedge the risk-
adjusted return is provided by an option which hedges the market risk of a risky as-
set. The tradable stationary process attains discrete returns such that the stochastic
process forms a geometric drift.

The analytic example of a fixed-mix strategy indicates the formation of a generative
process which enhances the rebalancing gains in a portfolio. The formation of a gen-
erative process is shown and analysed under the objective of this research to be at-
tained by a financial proxy using a lookback straddle derivative. The functionality of
a straddle derivative option is extrinsic by enhancing the riskiness of market gains
which is a strategic protective functional to the dual generative factor of fixed-mix
portfolio. However, the dual generative forming process of the structure of the port-
folio is a gain-stationary valued game process of a risky asset which value and trade
the uncertainty which is effectively-null to the intrinsic generative process of fixed-
mix portfolios because of a protective strategy to the potential of the market. The
fixed-mix portfolios of tradable stationary processes consider the market risk and the
financial risk which is not considered in absolute application of fixed-mix portfolios

of risky assets.
The findings of the empirical asset prices and total returns are presented and their

conditions are discussed. The volatility of a portfolio and the formulation of a finan-

cial engineered approach are further discussed in the following chapter.
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Chapter 4
THE TRADING MODEL AND EMPERICAL FINDINGS
4.1 Introduction

The trading model and its counterpart strategy are discussed as well as the empirical
findings of asset prices of a fixed-rate asset and a risky asset. The financial risk en-
countered by stationary tradable securities sets a basis for optimizing the application
of fixed mix portfolios in generic market conditions. The designed strategy of fixed-
mix portfolios hedges the time effective evolution of asset prices process by further
analysing the return structure of a price process of a risky asset. The aim of the chap-
ter is to analyse the empirical of assets prices and to assess the quantification of re-

turns of a financial engineered strategic approach.

The strategic action of de-trending determines the financial proxy required to set a
sufficient condition of fixed-mix portfolios to perform optimally particularly in
trending conditions. The analysis is performed on a conveniently selected data set
with trending and reversal market conditions. The unrealised potential of fixed-mix
portfolios is determined by a financial proxy. The test of stationarity is performed on
logarithms of asset prices, logarithms of total returns of asset prices and relative price
ratios of assets in a portfolio. The quantitative analysis and the performance measure
of trading portfolios are performed in the following chapter. The validity and formu-
lation of the approach which quantifies the risk-adjusted returns is discussed and fur-
ther analysed in chapter six.

The design of the quantitative analysis asserts an effective financial engineering ap-
proach that renders to the required stationary condition which yields the expected
performance. The quantitative findings and the suggested financial-engineered ap-
proach is carried out in the following section. This chapter studies preliminary set-
tings of fixed-mix portfolios and the empirical findings to formulate an approach in
meeting the objectives of the research. The computational analysis of fixed-mix port-
folios is carried out relatively to a buy and hold portfolio strategy.
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Fixed-mix portfolio strategies are characterised by pre-determined portfolio weights.
The weights of asset prices to the wealth of the portfolio generate an evolution of

proportions which are discretely adjusted to fixed-portfolio weights.

This chapter examines the findings of the performance of portfolio strategies and the
suggested methods which enhance the performance of a fixed-mix portfolio strategy.
The objectives of the research are: to do a quantitative analysis of the performance of
constant rebalanced self-financing portfolio investment strategies; to assess the unre-
alised potential of stochastic processes under fixed-mix strategies; to establish a fi-
nancial engineered optimisation on the application of self-financing constant re-
balanced portfolio strategies; to model risk — adjusted return differentials in order to
quantify the level of anticipated performance; to construct time-effective portfolios
that are favourable to portfolio objectives and are also linked to financial engineered
instruments that acquire an appropriate financial transaction. The computations of

trading strategies are performed without considering trading costs.

4.2 The Trading model

The model considered in the analysis is a continuous time Merton’s model of asset
prices (Dempster et al., 2007) which describes the current rate of return of asset pric-
es. The asset-price model describes the rate of change of asset prices in a discrete
period by a deterministic component and a random component. The deterministic
component is a drift rate of an asset which is the current average rate of return of as-
set prices. The random component is a multiple of a volatility parameter factored by
an identically and independently distributed random shock with a mean of zero and a
variance of instantaneous time differential. The prices of a risky asset are presented
as logarithm of prices. To encounter the normality aspects of asset prices the analysis
of asset prices is focused on the logarithm return process of asset prices which are
found to be distributed normal, identically and independently, hence by virtue of the
Merton’s model of asset prices. The Merton’s model of asset prices is shown in the

appendix in model 3.
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4.2.1 The Buy and Hold portfolio strategy

The model of a financial market where two assets are traded is used to perform com-
putations of a portfolio management strategy. The buy and hold portfolio strategy
allocates a fixed number of assets in each asset in a portfolio specified by a pre-
determined ratio throughout the investment period of the strategy which assigns long
and short positions of assets in a financial market. The initial allocated number of
assets in each asset in a portfolio is held throughout the investment period. The buy
and hold portfolio strategy is considered a single period model. The final value of
the strategy is determined by the initial portfolio and the final price vector. The total
return of the strategy is determined by the ratio of the final value to an initial value of
the portfolio. The trading model of a buy and hold strategy is shown in the appendix

in model 2.1.

4.2.2 The Fixed-mix portfolio strategy

The vector of asset prices determines the price processes of financial assets, at each
trading time, where for each time the fixed-mix portfolio strategy rebalances trades
by tactically allocating capital among constituent assets in a portfolio, as determined
by constant investment proportions. The fixed-mix portfolio strategy discretely de-
termines the number of assets held in a portfolio to each traded financial asset. The
final value of the fixed-mix portfolio strategy is determined by the final portfolio and
the final price vector. The total return of the strategy is determined by the ratio of the
final value to an initial value. The trading model of a fixed-mix strategy is shown in
the appendix in model 2.2.

4.3 Prime rates

In the computations the prime rates are selected over a span of 15 years with 3736
daily observations from 1 September 1994 to 1 September 2009. The prime rates are
shown in figure 4.3.1 below. The prime rates are from 18.5 percent to 10 percent
with a range of 15.5 over a span of 15 years. The average of the prime rates is 15.35

percent. The minimum prime rate is 10 percent and the maximum rate is 25.5 per-
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cent. The prime rates are considered down-trending with a total underperformance of
54 percent over a period of 15 years.

Down and up trending prime rates
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Figure 4.3.1: The prime rates and the reversed-prime rates.

The variations of the prime rates are indicated by the standard deviation of 3.49. The
annual and the daily standard deviation rates are 0.90 percent and 0.06 percent re-
spectively. The distribution of the prime rates is found to be positively skewed which
indicates a high frequency of rates to be above the mean rate of 13.35 percent and a
negative kurtosis statistic. This shows large dispersion of low frequent rates from the

average rate.
For simulation purposes the prime rates are reversed to prime rates from 10 percent

to a rate of 18.5 percent which are used in the computations to consider the scenario

of an up-trending prime rate over the period of 15 years.
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4.4 Asset prices and total returns of a fixed-rate asset and risky assets of

selected companies

The time series presented are of a span of 15 years. The asset prices are shown as
natural logarithms of initialised asset prices. The price data report of ABSA Group
Limited presents 3736 daily closing asset prices and the price data report of AFGRI
Limited presents 3187 daily closing asset prices. The price data report of Anglo Gold
Ashanti Limited presents 2987 daily closing asset prices and the price data report of
Anglo American Platinum Limited presents 3736 daily closing asset prices. The
price data report of Sasol Limited presents 3736 daily closing asset prices. Finally
the price data report of Standard Bank Limited presents 3736 daily asset prices. The
prices of risky assets are presented as initialised prices which are weighted by an ini-
tial price. The uncertainty of asset prices is defined as the standard deviation of asset

total returns.

4.4.1 Asset prices and total returns of a fixed-rate asset

The fixed-rate asset is considered for three prime rates conditions, the up-trending
prime rates, the down-trending prime rates and the constant rate. The effective rate of
the fixed-rate asset in the down-trending prime rates is from the initial rate of 0.0007
to a rate of 0.0004 in 255 trading days in one year. The up-trending prime rates are
from 0.0004 to 0.0007 and the constant rate is constant at a rate of 0.0004 over 3736
discrete observations. The fixed-rate asset earns a short rate over a discrete trading
period which is quoted as a current prime rate. The standard deviation of log prices
of a fixed-rate asset is 0.636. The annual and daily standard deviation rates are 16.42

percent and 3.97 percent respectively.

The accumulating asset prices of a fixed-rate asset in three conditions of the prime
rates are shown in the figure 4.4.1 in units of 100 percent. The fixed-rate asset prices
in down-trending prime rates are shown to have small curvature and higher prices
than in up-trending prime rates because of the effectiveness of the initial high rates in

down-trending prime rates.
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Accumulating prices of a Fixed-rate asset.
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Figure 4.4.1: The fixed-rate asset prices of a one day short rate.

The average of total returns of a fixed-rate asset is 0.0006 and the return of an initial-
ised price over 3736 discrete trading periods is 946.64 percent. The fixed-rate asset is

set as a benchmark for the performance of the portfolio.

4.4.2 Asset prices and total returns of a risky asset of ABSA Group Lim-
ited

The trend analysis shows the linear trend of the logarithm of asset prices to revert
along a trend approximately over a thousand daily observations in a population of
3736 data. The descriptive statistics of logarithm of prices of risky asset are shown in
the appendix in table A.4.2.1. The logarithm of initialised asset prices ranges from a
minimum value of -.0488 to a maximum value 2.6479 with a statistic range of
2.6967. The average value of logarithm of initialised asset prices is 1.3976 and the
standard deviation is 0.6932.
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Prices of a risky asset of ABSA Group Limited
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Figure 4.4.2.a: Natural logarithm of initialised daily prices of a risky asset of AB-
SA Group Limited.

The annual and the daily standard deviation rates are 17.90 percent and 4.34 percent
respectively. The rates are computed on the empirical parameters (see Appendix 1:

The market model).

The skewness of asset prices is positive which shows asset prices to be more fre-
quently below the average value of 1.3976. The asset prices are found to have fatter
tails which is indicated by a negative kurtosis statistic which shows prices of large
dispersion from the mean to be distributed at a small frequency. The descriptive sta-
tistics of total returns of asset prices are shown in the appendix in table A.4.2.2. The
total returns of logarithm of initialised asset prices ranges from a minimum value of -
0.1796 to a maximum value of 0.1371 with a statistic range of 0.3167. The mean of
total returns of logarithm of initialised prices of a risky asset is 0.0007 which is simi-
lar to an estimated linear rate of logarithm of initialised asset prices indicating the
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drift of asset prices. The standard deviation of total returns is 0.0230. The annual and
the daily standard deviation rates are 0.59 percent and 0.14 percent respectively. The
total returns are negatively skewed which indicates more frequent total returns to be
above the long run rate of 0.0007. The total returns are found to have thinner tails
which are shown by a positive kurtosis statistic which indicates more frequent total

returns to average at a long run rate.

Total returns of a risky asset of ABSA Group Limited and a moving
average of 5 periods
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Figure 4.4.2.b: The total returns of daily asset log prices of ABSA Group Limited

and a moving average of 5 periods.

The total return of an initial price of a risky asset over a period of 3736 daily obser-
vations is 1203 percent. The basis point is computed as a percentage of 0.01. The to-
tal returns of the Absa Group Limited natural logarithms of initialised asset prices are

shown in figure 4.4.2.b.

The growth rates of a risky asset of the ABSA Group Limited over the span of 3736

discrete periods are shown in the appendix in chart A.4.1.13. The rate in the long run
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is strictly above zero. The condition of non-degeneracy of asset prices in a portfolio
Is shown in chart A.4.1.1 where the price ratios are non-constant and vary with varia-
tions of a risky asset. The total returns are found to average at a value of 7 basis
points and frequently distributed above the average which is found similar to an es-

timated long run of asset log prices.

4.4.3 Asset prices and total returns of a risky of Anglo American Plati-

num Limited

The prices of a risky asset of Anglo American Platinum Limited are shown in figure
4.4.3.a.
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Figure 4.4.3.a: Natural logarithms of initialised daily prices of a risky of Anglo

American Platinum Limited.

The logarithm of initialised asset prices of Anglo American Platinum Limited is

ranging from a minimum value of -0.8655 to a maximum value of 2.4987 with an

58



average value of 0.6855 over 3736 daily observations. The estimated linear curve is
shown with a linear rate of 0.0005. The distribution of logarithm of initialled asset
price is positively skewed where frequent logarithms of initialised prices are below
the long run rate. The standard deviation of logarithm of initialised asset prices is
0.9017. The annual and the daily standard deviation rates are 23.28 percent and 5.65

percent respectively.

Total returns of a risky asset of Anglo American Platinum Limitedand a
moving average of 5 periods
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Figure 4.4.3.b: The total returns of daily prices of a risky asset of Anglo American

Platinum Limited and a moving average of 5 periods.

The total returns of Anglo American Platinum Limited initialised asset prices
range from a minimum value of -0.5601 to a maximum value of 0.5579 with
an average value of 0.0004 which is slightly less different to an estimated
long run rate of log prices. The total returns are distributed with a negatively
skewed distribution where more frequent total returns are above the average
value of 0.0004. More frequent total returns are close to an average value

with less difference at a standard deviation of 0.0302. The annual and the
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daily standard deviation rates are 0.78 percent and 0.19 percent respectively.
The total return of an initial price of a risky asset over a period of 3736 daily
observations is 529 percent. The excess of an estimated long run rate of log
prices and the average of total returns is 1 basis point. The portfolios are
found to perform efficiently under an active portfolio management strategy
given that the portfolio is inefficient. The growth rates of log prices are
shown in chart A.4.1.16 with a non-zero rate at the long run. The price ratios

in a portfolio are shown in chart A.4.1.4 with a non-constancy condition.

4.4.4 Asset prices and total returns of a risky asset of Sasol Limited

The time series of Sasol limited is shown with a linear trend estimated at a linear rate
of 0.0006 over 3736 daily observations.

Prices of a risky asset of Sasol Limited
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Figure 4.4.4.a: Natural logarithms of initialised daily prices of a risky asset of Sa-

sol Limited.

60



The total return of an initial price of a risky asset over a period of 3736 daily obser-
vations is 878 percent. The logarithm of initialised asset prices of Sasol Limited
ranges from a minimum value of -0.4788 to a maximum value of 2.7382 with an av-
erage value of 1.0046. The distribution is positively skewed where more frequent
prices are below the average value of 1.0046. There is less difference in the frequent
distribution of asset price with a standard deviation of 0.8241. The annual and the

daily standard deviation rates are 21.28 percent and 5.16 percent respectively.

The total returns of logarithm of initialised asset prices are from a minimum value of
-0.11735 to a maximum value of 0.1429 with an average value of 0.0006 common to
an estimated long run rate of the logarithm of prices. The standard deviation is
0.0249 with a negatively skewed distribution where more frequent total returns are

above the average value of 0.0006.

Total returns of a risky asset of Sasol Limited and a moving average of 5
periods
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Figure 4.4.4.b: The total returns of daily prices of a risky asset of Sasol Limited

and a moving average of 5 periods.
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The annual and the daily standard deviation rates are 0.64 percent and 0.16 percent
respectively. The excess kurtosis is 1.053 which shows a high frequency of total re-
turns to be distributed closely to an average of 0.0006. The estimated long run rate of
logarithm of prices is observed to be similar to the average of daily total returns at a
value of 0.0006. The growth rates of prices are shown in the appendix in chart
A.4.1.17 with a non-zero rate in the long run. The non-constancy condition of a port-

folio of a risky asset of Sasol Limited is shown in the chart A.4.1.5.

4.4.5 Asset prices and total returns of a risky asset of Standard Bank
Limited
The logarithm of initialised asset prices of Standard Bank Limited depicts a market

trending with an estimated linear rate of 0.0006 over 3736 daily observations as

shown in figure 4.4.5.a.
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Figure 4.4.5.a: Natural logarithms of initialised daily prices of a risky asset of
Standard Bank Limited.
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The total return of asset prices over the observation period is 914 percent. The loga-
rithm of initialised asset prices range from a minimum value of -0.1126 to a maxi-
mum value of 2.3868 with an average value of 1.1617. The distribution of logarithm
of initialised asset price is positively skewed with more frequent asset prices below
an average value of 1.1617 and less different frequent prices over fatter tails of the
distribution. The standard deviation of log prices is 0.6757. The annual and the daily

standard deviation rates are 17.45 percent and 4.23 percent respectively.

The total returns of initialised asset prices of Standard Bank Limited range from a
minimum value of -0.1863 to a maximum value 0.1379 with an average value of
0.0007. The total returns are distributed with a negatively skewed distribution where
more frequent total returns are above the average return of 0.0007 and more distrib-
uted closely to a an average return at a standard deviation of 0.0226. The annual and
the daily standard deviation rates are 0.58 percent and 0.14 percent respectively.
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Figure 4.4.5.b: The total returns of daily prices of a risky asset of Standard Bank
Limited and a moving average of 5 periods.
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The efficient portfolios of a risky asset of Standard Bank Limited and a fixed-rate
asset are determined to perform above the long run total return of 0.0007 under ac-
tive portfolio strategies. This is in line with the Merton model (see Dempster et al.,
2007).

4.4.6 Asset prices and total returns of a risky asset of AFGRI Limited

The asset prices are daily closing prices of a risky asset of AFGRI Limited over a
span of 15 years and are shown in figure 4.4.6.a as logarithm of prices. The data has
3187 daily observations of AFGRI Limited risky asset prices.
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Figure 4.4.6.a: Natural logarithms of initialised daily prices of a risky asset of
AFGRI Limited.

The trend analysis shows a growth of AFGRI Limited logarithm of initialised asset

prices with an estimated linear rate of 0.0007. The logarithm of asset prices ranges

from a minimum value of -0.1335 to a maximum value of 3.1842 with a standard de-
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viation of 0.4292 and an average of 2.8310. The annual and the daily standard devia-
tion rates are 11.08 percent and 2.69 percent respectively. The logarithm of initial-
ised asset prices has a negatively skewed distribution where frequent returns are be-
low the average of 2.8310. The positive kurtosis statistic shows the distribution to

have more frequent total returns close to an average value.

The total returns of AFGRI limited asset prices are shown in figure 4.4.6.b. The total
returns range from a minimum value of -0.6187 to a maximum value of 1.0953 with
a standard deviation of 0.0235 and an average value of 0.0007. The annual and the
daily rates of the volatility of a risky asset of AFGRI Limited are 0.61 percent and
0.15 percent respectively. The total returns are negatively skewed where more fre-
quent returns are below the average value of 0.0007 and more frequent total returns
are close to an average value. The total return of asset prices over a period of 3187

daily observations is 1203 percent.

Total returns of a risky asset of AFGRI Limited and moving average of 5
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Figure 4.4.6.b: The total returns of daily prices of a risky asset of AFGRI Limited

and a moving average of 5 periods.
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The efficient portfolios are determined to outperform the long run rate of total returns
of 0.0007 under active portfolio strategies. In line with the fixed-mix portfolio strate-
gy in terms of the drift rate, the rate of a fixed-rate asset plus the premium of the
strategy (see a Two-fund model of Merton in Mulvey et al., 2007). The long-run rate

of total returns of a risky asset specifies the estimated linear trend.

4.4.7 Asset prices and total returns of a risky asset of Anglo Gold Ashan-
ti Limited
The logarithm of initialised daily asset prices of Anglo gold Ashanti Limited are

shown to revert along a trend with an estimated linear rate of -0.00004 as depicted in

figure 4.4.7 a.
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Figure 4.4.7.a: Natural logarithms of initialised daily prices of a risky asset of An-
glo Gold Ashanti Limited.
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The logarithm of initialised asset prices ranges from a minimum value of -0.0800 to a
maximum value of 0.5215 with an average value of -0.2238. The standard deviation
of the logarithm of initialised asset prices is 0.3553 where more frequent logarithm
of initialised asset prices are below the average value of -0.2238. The annual and the
daily rates of the standard deviation of a risky asset of Anglo Gold Ashanti Limited
are 9.17 percent and 2.23 percent respectively. The prices frequently underperform

the initial price of a risky asset.

The total returns of Anglo Gold Ashanti Limited are shown in figure 4.4.7.b and
range from a minimum value of -0.1053 to a maximum value of 0.1494 with an aver-
age value of 0.0001. The total returns are positively skewed with a standard deviation
of 0.0259 where more frequent total returns are below the average value of 0.0001.
The annual and daily rates of the standard deviation of the total returns of a risky as-
set of Anglo Gold Ashanti Limited are 0.67 percent and 0.16 percent respectively.

Total returns of a risky asset of Anglo Gold Ashanti Limited and a moving
average of 5 periods
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Figure 4.4.7.b: The total returns of daily prices of a risky asset of Anglo Gold
Ashanti Limited and a moving average of 5 periods.
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The total returns are distributed with a slightly less different frequency where large
deviations from the mean are frequently common. The total return of asset prices
over a period of 2987 daily observations is 147 percent. The portfolios of a risky as-
set of Anglo Gold Ashanti Limited and a fixed-rate asset are determined as efficient

over a benchmark return.

The frequent reversals are required by fixed-mix portfolio strategies to yield expo-
nential growth of returns. The quantification of total returns shows frequent reversals
which appear above and below the average line. This shows discrete total returns of
logarithm of initialised asset prices which average to an estimated long run rate of
asset prices. The quantification of total returns sets the feasibility of a risk-adjusted
strategy under a prospect of financial engineering. The significance of the quantifica-
tion of returns is determined by the deviations of total returns from the average line.
The modelling of risk - adjusted returns is validated by the significance of total re-
turns in order to determine a risk-adjusted strategy. For modelling purposes a finan-
cial engineered strategy is determined to reward an estimated return process which is
strictly greater than the absolute total returns process. The anticipated or estimated
total returns process is determined by time effective portfolios that are favourable to
portfolio objectives such that the estimated risk adjusted returns are modelled by a

financial engineered instrument.

The expected gains or unrealized potential of stochastic asset prices under fixed-mix
portfolio strategies are due to a rebalancing technique which adjusts portfolio propor-
tions discretely. The expected gains arise between rebalancing periods which are
analytically characterised by total returns between rebalancing periods as determined
by Qian (2012) as the excess of volatility in a portfolio and a portfolio strategy. The
evolution of total returns process induces a stationary processes which triggers re-
balancing at rebalancing periods or after a specified deviation of portfolio propor-

tions.
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4.5 Quantification of anticipated portfolio growth

The financial growth which results from the contribution of volatility in the financial
market according to Dempster et al. (2007) widens the scope of portfolio selections
where highly volatile assets are expected to yield financial growth. The result of fast
exponential growth by Dempster et al. (2010) under the condition of prices with a
trend underlines the efficient trades of a fixed-mix portfolio such that the growth rate

of a fixed-mix portfolio is strictly greater than the growth rate of a trending index.

According to Dempster et al. (2007) in financial applications and empirically the
condition of stationarity is commonly noted in asset prices returns and as well as in
the currency market. The empirical analysis of risky asset prices of the selected com-
panies’ shows the evidence of trend-stationarity which is shown by an estimated lin-
ear graph with a non-zero linear rate in trend-stationarity and an Integrated Auto-
regressive Moving Average of order zero. The logarithm of initialised asset prices
are modelled by an ARIMA model which is a combination of a Moving average of
order g and an Integrated Autoregressive model of order p. According to (Brook ,
2002) the Moving average of order p represents the current asset price with an esti-
mated drift and p independently and identically distributed disturbance terms and the
Autoregressive model represent the current price with an estimated drift and p previ-
ous weighted prices and the current disturbance term. To induce stationarity in the
ARIMA (p, d, q) model differencing is performed up to d order. The models of rela-
tive asset prices are found stationary with an Autoregressive integrated moving aver-
age model of order zero showing no presence of a unit root which characterises a sta-
tionary model implying a stationary condition in a portfolio. The charts of one lag
differenced models of relative asset ratios in up-trending prime rates and in down-

trending prime rates are shown in the appendix in chart A.2.1.1.
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4.5.1 The model of asset prices and total returns of ABSA Group Lim-
ited

The logarithms of initialised asset prices of ABSA Group Limited shown in figure
4.4.2.a are found to revert along a trend of an estimated linear rate of 0.0007. The
long run exponential growth rate of asset prices is 0.0007 which is common with a

linear rate of the trend. The prices are positively skewed with high frequency of asset
prices below the average.

The ARIMA model of natural logarithms of initialised asset prices is ARIMA (2, 1,
8) with a stationary R — squared statistic of 0.018 and R — squared statistic of 0.99
which are model fit statistics. The model of total returns is ARIMA (2, 0, 8) with a
stationary R-squared and R-squared statistics of a value of 0.018. Graphically the log
returns are noted to be distributed normally with a high frequency of prices above the
average as shown in chart A.4.1.7. The log returns are found to be stationary and
with a converging asymptotic average of the moving averages of 5 periods. The 5
periods moving averages of total returns range almost within the interval of -0.05 to
0.05 total returns as shown in figure 4.4.2.b which according to the results of fast ex-
ponential growth the asymptotic average or the long run mean of moving averages is

required to converge at a constant value.

4.5.2 The model of asset prices and total returns of Standard Bank Lim-
ited

The logarithms of initialised asset prices of Standard Bank Limited are found to trend
and revert along a linear trend with an estimated linear rate of 0.0006 as shown in
figure 4.4.5.a. The long run exponential growth rate is 0.0006. The prices are found
to have a high frequency of prices below the average as indicated by a negative
skewness statistic shown in the Table 4.2.1. The model of logarithms of initialised
asset prices is a ARIMA (2, 1, 1) with a stationary R-squared statistic of 0.08 and R-
squared statistic of 0.99. The model of total returns is ARIMA (2, 0, 1) with a sta-
tionary statistic R-squared and R-squared statistics of a value of 0.08. The log returns
graphically are distributed normally with high frequency of returns above average as
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shown in chart 4.1.12. The total returns are found to be stationary where a 5 periods
moving average ranges almost within the interval of -0.05 to 0.05 of the total returns
indicated in figure 4.4.5.b. The model of relative asset prices integrated of order one
into a unit root model for up-trending prime rates and down-trending prime rates are
determined as an ARIMA (0, 0, 0). The charts of differenced models are shown in
the appendix in chart A.2.1.3 and chart A.2.1.4 indicating a stationary condition in a

portfolio.

4.5.3 The model of asset prices and total returns of Sasol Limited

The logarithm of initialised asset prices of Sasol Limited trends at an estimated linear
rate of 0.0006 as shown in figure 4.4.4.a. The long run growth rate is determined to
be 0.0006. The prices are frequently distributed below the average as indicated by a
negative skewness statistic shown in Table 4.2.1. The ARIMA model of logarithm of
initialised asset prices is ARIMA (0, 1, 3) with a stationary R-squared statistic of
0.009 and R-squared statistic of 0.9. The logarithms of returns graphically are dis-
tributed normally with high frequency of prices above the average as shown in chart
4.1.11. The model of total returns is ARIMA (0, 0, 3) with a stationary R-squared
statistic and R-squared statistic of a value of 0.009 indicating a stationary process.
The total returns are stationary with a 5 period moving averages almost within the
interval of -0.05 to 0.05 of the total returns as shown in figure 4.4.4.b. The model of
relative asset prices integrated of order one in a unit root model for up-trending
prime rates and down-trending prime rates are determined as an ARIMA (0, 0, 0) and
the chart of differenced models are shown in the appendix in chart A.2.1.5 and chart
A.2.1.6. The non-degeneracy condition of a portfolio of a risky asset of Sasol Lim-
ited is shown in chart 4.1.5 indicating a volatile portfolio.

4.5.4 The model of asset prices and total returns of Anglo American

Platinum Limited

The logarithms of initialised asset prices of Anglo American Platinum Limited trends
and reverts along a trend with a linear rate of 0.0005 as shown in figure 4.4.3.a. The

exponential growth rate of prices observed within 500 observations varies in the in-
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terval of -0.0033 to 0.01 and gradually increases to a long run rate of 0.00056 as in-
dicated by chart 4.1.16. The prices are frequently distributed below the average as
indicated by a negative skewness statistic in Table 4.2.1. The model of logarithms of
initialised asset prices of Anglo American Platinum Limited is ARIMA (1, 1, 15)
with a stationary statistic of 0.021 and R-squared statistic of 0.99. The logarithms
returns graphically are distributed normally with a high frequency of prices above the
average as shown in chart 4.1.10. The model of total returns is ARIMA (1, 0, 15)
with a stationary R-squared and R-squared statistics of 0.021 indicating a stationary
process of returns. The 5 periods moving averages range almost within the interval of
-0.05 to 0.05 total returns as shown in figure 4.4.3.b. The model of relative asset
prices integrated of order one in a unit root model for up-trending prime rates and
down-trending prime rates are determined by an ARIMA (0, 0, 0) and the charts of
differenced models are shown in the appendix in chart A.2.1.7 and chart A.2.1.8. In-
dicating a stationary condition in a portfolio and a non-degeneracy condition indicat-

ing a volatile portfolio is shown in chart A.4.1.4.

4.5.5 The model of asset prices and total returns of Anglo Gold Ashanti
Limited

The logarithm of initialised asset prices of Anglo Gold Ashanti Limited is found to
revert along a trend with a linear rate of -0.00004 as shown in figure 4.4.7.a. The
logarithm of initialised asset prices grow at a negative exponential rate which ranges
within the interval of -0.005 to 0.04 for prices observed up to 500 observations and
gradually increases in a long run at a rate of 0.00014 as indicated in chart A.4.1.15.
The prices are distributed frequently above the average as indicated by a positive
skewness statistic in Table 4.2.1. The model of logarithms of initialised asset prices
is ARIMA (0, 1, 1) with a stationary R-squared statistic of 0.006 and R-squared sta-
tistic of 0.995.

The logarithms of returns graphically are distributed normally with a high frequency

of returns above the average zero as shown in chart A.4.1.9. The model of total re-
turns is ARIMA (0, 0, 1) with stationary R-squared and R-square statistics of 0.006.
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The total returns are stationary with a 5 periods moving averages almost within the
interval of -0.05 to 0.05 total returns as indicated in figure 4.4.7.b. The model of rela-
tive asset prices integrated of order one in a unit root model for up-trending prime
rates and down-trending prime rates are determined as an ARIMA (0, 0, 0) and the
chart of differenced models are shown in the appendix in chart A.2.1.9 and chart
A.2.1.10. The non-degeneracy condition of a portfolio of a risky asset of Anglo Gold

Ashanti Limited indicating a volatile portfolio is shown in chart A.4.1.3.

4.5.6 The model of asset prices and total returns of AFGRI Limited

The logarithm of initialised asset prices of AFGRI Limited trends at an estimated lin-
ear rate of 0.01 as shown in figure 4.4.6.a. The exponential growth rate of a risky as-
set gradually decreases from 0.042 to 0.0006 indicating a stable growth of a risky
asset as shown in chart A.4.1.14. The prices are negatively skewed with a high fre-
quency of prices above the average as indicated in by a skewness statistic in Table
4.2.1.

The model of logarithms of initialised asset prices is ARIMA (1, 1, 1) with a station-
ary R-squared statistic of 0.03 and R-squared statistic of 0.97. The total returns are
positively skewed with a high frequency of prices below the average as shown in
chart A.4.1.8 and indicated by a positive skewness statistic in Table 4.2.2. The model
of total returns is ARIMA (1, 0, 1) with a stationary R-squared and R-squared statis-
tics of 0.003. The log returns are found to range within the interval from -2 to 2
where frequent total returns show significant small change.

4.6 The volatility in a fixed-mix portfolio

The variations of discrete total returns which are measured by a standard deviation of
the value process of the portfolio strategy are shown to be reduced for fixed-mix
portfolios (see Tables in appendix 5.2). The risk of buy and hold portfolios increases
linearly with an increasing risk of leveraged positions of a risky asset. The risk of
fixed-mix portfolios increases concavely with an increasing risk of a risky asset with

short positions in a fixed-rate asset. The variations of discrete total returns of buy and
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hold portfolios of a risky asset of ABSA Group Limited in down-trending prime rates
increases as the portfolio risk increases with a larger factor of almost 1.3 unit rates of
the standard deviation estimated by a trend. The reduced variations of discrete total
returns of fixed-mix portfolios increase at a fraction of a unit rate which is a trend
estimation rate of 0.3 units. The annual rates of the standard deviation of log prices
of the selected companies ranges from a rate of 9.17 percent for a risky asset of An-
glo Gold Ashanti Limited to a value of 23.28 percent for a risky asset of Anglo
American Platinum Limited indicating increased fluctuations of risky assets from
large frequent reversals. The annual volatility of asset prices ranges from a rate 0.69
percent for a risky asset of Standard Bank to a rate of 0.78 percent for a risky asset of
Anglo American Platinum Limited showing low degree of variability of annual total
returns of risky assets. The annual rates of the standard deviation of log prices of a
fixed-rate asset in up-trending prime rates and in down-trending prime rates are
16.43 percent and 16.42 respectively indicating a significant variation in the growth
of a fixed-rate asset. The volatility of a fixed-rate asset in up-trending and down-
trending prime rates is 0.0001 indicating an upside of 1 basis point in a fixed-rate

asset position.

The evidence of non-degeneracy of asset prices as the assumption of a volatile port-
folio in a fixed-mix portfolio of a risky asset of ABSA Group Limited and a fixed-
rate asset in noted by the non-constancy of the ratios of relative prices from a ratio of
1 up to a ratio of 14. The fixed-rate asset yields a value of 1 in the short rate quoted
from the prime rates over a period of 255 discrete trading periods. The relative price
ratios of assets in up-trending prime rates and the down-trending prime rates have a
small significant relative change ranging from 1 with an estimated linear rate of 2E-
07 as shown in the appendix in chart A.4.1.1. The relative change in the up-trending
prime rates and the down-trending prime rates is significant when considering the
effective short rate of 0.0004 in the up-trending prime rate and 0.0007 in the down-

trending prime rates.

The ratio of relative prices in a fixed-mix portfolio of a risky asset of AFGRI Limited

and a fixed-rate asset ranges from a ratio of 0.6 to a ratio of 1.54 as indicated in chart
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A.4.1.2. The ratios of relative prices of assets in a fixed-mix portfolio of a risky asset
of Anglo Gold Ashanti Limited are from a ratio of 0.34 to a ratio of 1.69 as indicated
in chart A.4.1.3. The ratio of relative prices of assets in a fixed-mix portfolio of a
risky asset of Anglo American Platinum Limited and a fixed-rate asset ranges from a
ratio of 0.42 to a ratio of 12.17 as indicated in chart A.4.1.4. The ratio of relative
prices in a fixed-mix portfolio of a risky asset of Sasol Limited and a fixed-rate asset
ranges from a ratio of 0.62 to a ratio of 15.46 as shown in chart A.4.1.5. The ratio of
relative prices in a fixed-mix portfolio of a risky asset of Standard Bank and a fixed-
rate asset ranges from a minimum ratio of 0.88 to a maximum ratio of 10.88 as indi-
cated in chart A.4.1.6.

4.7 Financial engineered formulation approach

The expectation of excess total returns under active portfolio management strategies
is considerable in the presence of high volatility as shown by Qian (2012) in the di-
versification return. The Markowitz’s (1952) model of optimization under a mean-
variance model considers the efficient frontier as a set of portfolios with higher ex-
pectation of returns and minimum volatilities. In this regard inefficient portfolios un-
der an active fixed-mix portfolio strategy are lucrative in yielding financial growth.
The mean-variance model provides a solution in determining excess total returns
which optimizes the total return over a deterministic time hedging as considered by
Albanese and Tompaidis (2008) under the limitation of trades in high transaction
costs. The mean-variance model of Markowitz with a maximum return and minimum

volatility objectives is shown in the appendix in model 5.

To assess the potential of stochastic asset prices under the Markowitz’s framework,
the inefficient frontier of portfolios of higher volatility are expected to induce finan-
cial growth from volatile stochastic asset process. Under the formulation of a man-
aged-risk reduction strategy which renders the financial condition of stationarity in a
portfolio. Volatility reduction sets a strategy to reduce portfolio volatility by enhanc-
ing strategic appraisal of market of risk as defined by the Sharpe ratios as a measure

of expected excess returns over the riskiness of the strategy.
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The use of financial derivatives in hedging portfolio risk by use of portfolio insur-
ance strategies in the optimization of dynamic portfolio insurance model by (Yao,
2012) dynamically hedge and transform the risk to yield financial growth. To derive
a sufficient condition of fixed-mix portfolio strategies a transformation strategy
which renders stationarity is attained by deriving a trend — stationary condition in the

trending market with a lookback financial derivative instrument.

The required conditions are the volatility of asset prices and the stationarity of asset
prices which generate a financial growth. The most fundamental shortcomings of the
strategy are transaction costs since the rebalancing strategy requires frequent trading
and as noted in Dempster et al. (2010) under balanced fixed-mix strategies a com-
mon barrier of excess returns are ineffective trades and diversification returns which
is not optimal. To adjust to the shortcoming of transaction costs an approach by (Al-
banese and Tompaidis, 2008) suggests an interval of no transaction. The interval of
no transaction sets a deterministic time hedge which rebalances at the end of the in-
terval. A second shortcoming is the condition of stationarity in a fixed-mix portfolio
to yield expected fast exponential growth of returns. To adjust to this limitation the
evolution of asset prices which is regarded as a combination of total returns, where
total returns normally represent a stationary stochastic processes (Dempster et al.,
2007) synthetically derives a tradable stationary security by use of a financial deriva-

tive instrument.

Under such consideration, to attain the condition of stationarity, de-trending is used
to eliminate a linear trend in a stochastic process by employing a lookback straddle, a
derivative instrument which ensures stationary returns with a payoff defined by a dif-
ference of a maximum and a minimum value of the asset price over the duration of a
financial derivative. The lookback straddle is used as a proxy for hedge funds in
trend following strategies to retain option-like returns in Darius et al. (2002). Ac-
cording to (Evstigneev and Schenk-Hoppé, 2002) the theory of fixed-mix strategies
proves the optimality of such strategies in stationary market and the problem of ad-

justing or shifting the stochastic system to a stationary form is resolved by guiding
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the drifts of asset prices and proportions of assets. This shows active management of
portfolio strategies to be effective in managing risk and generating financial growth.
The excess return of rebalancing which is defined by Qian (2012) as the diversifica-
tion return is optimized. Qian (2012) shows that rebalancing leveraged portfolios
generate a negative diversification return where the diversification return is approxi-
mated by the excess volatility of a portfolio strategy. The volatility reduction in a
portfolio is determined to increase the rebalancing gains by an appropriate strategic

asset allocation.

Under the limitations of fixed-mix portfolio strategies which are trading costs and
stationarity of asset prices the stochastic processes of products of total returns are
linked into a portfolio to achieve positive expected results. In this regard a sub-
strategy is constructed such that under a no-trade region or over the intervals of re-
balancing the expectation of market price of risk is not zero, that the present risk is

manageable.

The strategy opts to design a routine which optimizes in each single period by con-
structing a portfolio of two securities the riskless assets and the financial derivative
instrument. The strategy is expected to act as a risk management tool during re-
balancing. Financial risk arises in fluctuation risk which is the non-degeneracy as-
sumption of the theory of fixed-mix strategies which prompt the action of rebalanc-
ing, (Dempster et al., 2010). The sub-strategy is constructed such that it establishes a
financial engineered approach which sets a basis to utilize the effect of market price
of risk efficiently in the application of self-financing constant rebalanced portfolio
strategies by using a synthetic financial derivative instrument in the portfolio of a

riskless asset and a risky asset.

4.8 Summary

The logarithms of prices of a price report of risky assets of the six selected compa-
nies are found to have up-trending market conditions and mean-reverting market

conditions about the zero average. The risky assets with up-trending market condi-

77



tions are a risky asset of ABSA Group Limited, a risky asset of logarithm Anglo
American Platinum Limited, a risky asset of Sasol Limited and a risky asset of
Standard Bank. The market condition of mean-reverting about the zero average is
found on a risky asset of Anglo Gold Ashanti Limited. The risky asset of AFGRI
Limited is determined to have an up-trending market condition where frequent rever-
sals are about a trend with an estimated linear rate of zero. The portfolios of a fixed-
rate asset and a risky asset of ABSA Group Limited, Sasol Limited, Standard Bank
Limited and AFGRI Limited are determined efficient under a mean-variance model
over a benchmark return. The portfolios of a risky asset of Anglo Gold Ashanti Lim-
ited and Anglo American Platinum Limited are determined inefficient.

The financial proxy which adjusts to expected market conditions is a sub-strategy
under fixed-mix strategies that attains returns above the riskless performance of a
strategy over a no-trade region. The sub-strategy is a composite of a riskless financial
security, the risky asset and a financial derivative instrument such that the propor-
tions of the strategy assert the expected market characteristics. In the mean-reverting
market the sub-strategy ensures an equal weight of a riskless financial security and a
risky asset in a portfolio over a period of no-rebalancing and in a trend-following
market the sub-strategy attains proportions which adjust to a time-dependent linear
drift which increases with time. The considered financial securities retain option re-
turns are straddle options which are combinations of puts and calls options that en-
sure non-zero payoff in a volatile market condition. The lookback straddle option
favours leveraging particularly in trending markets conditions because of the ex-
pected non - zero payoff in volatile market conditions (Darius et al., 2002). The im-
plementation of fixed-mix portfolio strategies in the consideration of limitations of
constant rebalanced portfolio strategies which are transaction costs and stationarity
suggests a sub-strategy which is a time-effective portfolio. The time-effective portfo-
lio is considered to follow a multi period dynamic stochastic programming approach
that is favourable to portfolio objectives and also linked to a financial engineered se-
curity that renders an appropriate financial transaction. The long-run rates of total
returns of logarithm of prices of a risky asset are observed to be approximately iden-

tical to the estimated rate of a linear trend.
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4.9 Conclusion

In this chapter the quantitative analysis examines the performance of each asset con-
sidered and analyses the required conditions for the performance of a fixed-mix port-
folio strategy. The significance of risk-adjusted returns is analysed by studying a fi-
nancial engineered approach which renders the required condition of stationarity in a
portfolio. The computed effective short rates of fixed-rate asset prices ranges from 4
to7 basis points in an up-trending prime rate. The models of asset prices are ARIMA
models with the integrated order of 1 which are found not stationary. The models of
total returns are ARIMA models with integrated order zero which are found station-
ary. The observation of the estimated linear trend which is found approximately simi-
lar to the long-run rate of total returns of risky assets determines the specification of

a trending risky asset for optimization in the fixed-mix portfolio strategy.

The risk-adjusted returns are quantified in a portfolio strategy by using a strategy of
portfolio insurance to replicates the expected growth. In the following chapter the
computational analysis of a fixed-mix portfolio strategy and a buy and hold portfolio
strategy are discussed. The computed example of a financial proxy which renders the

required market condition is performed.
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Chapter 5
COMPUTATIONAL ANALYSIS

5.1 Introduction

In this Chapter we discuss the computational analysis of portfolio strategies of the six
selected companies’ risky assets. The aim of the chapter is to analyse the perfor-
mance of fixed-mix portfolios comparable to the performance of an inactive buy and
hold portfolio strategy referential to a benchmark asset, the fixed-rate asset, of up-

trending prime rates and down-trending prime rates.

The fixed-rate asset in up-trending prime rates and down-trending prime rates per-
forms at a total return of 947.64 percent and 947.32 percent respectively. The risky
return of prices of a risky asset of ABSA Group Limited over 3736 discrete trading
days is 1202.86 percent with an annual volatility of 18 percent. The market condi-
tions of a risky asset are up-trending outperforming the benchmark returns. The risky
return of prices of a risky asset of AFGRI Limited is 1202.86 percent with an annual
volatility of 11 percent. The market conditions of a risky asset trends to a stationary

condition with less frequent reversals outperforming the benchmark returns.

The risky return of prices of a risky asset of Anglo Gold Ashanti Limited is 147.14
percent with an annual volatility of 9 percent. The market conditions of a risky asset
have large reversals which frequently underperform the total performance of a risky
asset and the benchmark returns. The risky return of prices of a risky asset of Anglo
American Platinum is 529.17 percent with an annual volatility of 23 percent. The
market conditions of a risky asset are up-trending with stationary reversals with a
total performance which underperforms the benchmark returns. The risky return of
prices of Sasol Limited is 878.35 percent with an annual volatility of 21 percent. The
market conditions of a risky asset are reverting along an uptrend with stationary re-
versals and less underperforming the benchmark return. The risky return of prices of
a risky asset of Standard Bank is 914.35 percent with an annual volatility of 17 per-
cent. The market conditions of a risky asset revert along an uptrend with stationary
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frequent reversals and lesser underperforming the benchmark returns. The moving
averages of five periods of the total returns of risky assets are almost within the in-
terval of 5 percent of total return which indicates a basic return of a tradable station-
ary process. The total returns and relative price ratios are found stationary by the
ARIMA model.

The analysis of computations of fixed-mix portfolios and the benchmark strategy the
buy and hold strategy is performed in a dynamic market model where trading costs
and dividends rates are not considered. The analysis is performed in up-trending
prime rates and in down-trending prime rates conditions for a fixed-rate asset. The
performance of portfolio strategies is comparatively analysed for market conditions
of up-trending and down-trending prime rates. The best performing fixed-mix strate-
gies are tactically determined in the performed computations. The value process of
fixed-mix portfolio strategies with 50 percent allocations in a fixed-rate asset is com-

puted and shown in the appendix in charts A.5.1.

The considered risky assets of ABSA Group Limited, Standard Bank, Sasol Limited,
Anglo American Platinum Limited, Anglo Gold Ashanti Limited and AFGRI Lim-
ited are used to perform the analysis of computations of portfolio strategies. The
short rate of a fixed-rate asset is quoted in two scenarios of the prime rates the up-
trending prime rates scenario and the down-trending prime rates scenario. The analy-
sis is carried over daily closing prices of risky assets in period of 15 years with 3736

observations.

5.2 Performance of portfolio strategies

The computations of the fixed-mix portfolios and the buy and hold portfolios of a
fixed-rate asset and a risky asset are shown in the following figures. The portfolio
performance system is composed of arbitrary portfolios which vary with allocations
in a fixed-rate asset ranging from a short position of 200 percent to a position of 200
percent. The short position in a fixed-rate asset borrows a fixed proportion of fixed-

rate assets to purchase risky assets in a portfolio. The short position in a risky asset
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sells risky assets to purchase a fixed-proportion of fixed-rate assets in a portfolio.
The computed portfolios are portfolios with unleveraged and leveraged positions in a
fixed-rate asset or in a risky asset. The completely-mixed strategies are strategies
which do not involve short positions in a portfolio. The completely-mixed portfolios
of a fixed-mix strategy are OFiM, 0.5FiM and FiM. For a buy and hold strategy the
completely-mixed portfolios are 0BoH, 0.5BoH and BoH. The fixed-mix portfolios
with leveraged positions are 1.5FiM, 2FiM, -0.5FiM, -FiM, -1.5FiM, -2FiM. The buy
and hold portfolios with leveraged positions are 1.5BoH, 2BoH, -0.5BoH, -BoH, -
1.5BoH, -2BoH.

The performance of buy and hold portfolios is shown by a line performance curve.
The concave performance curve shows the performance of fixed-mix portfolios. The
total return of a risky asset over an investment period is referred to as a risky return
and the total return of a fixed-rate asset is referred to as the benchmark return. To
analyse the realised performance in a portfolio a relative asset performance ratio is
computed as a ratio of a risky return to a benchmark return. The relative asset per-
formance ratio determines the price of risk of a portfolio when considering the mar-
ket performance of a risky asset. The mean of total returns of a fixed-rate asset in up-
trending prime rates and in down-trending prime rates is 0.0004 which determines
the effective rate of a 1 day short rate in a fixed-rate asset. The basis point is com-
puted as a percentage of 0.01 which is a relevant calibration. The benchmark line
shown in the performance chart below depicts the benchmark return of a portfolio
and a level of complete allocation of a fixed-rate asset in a portfolio. The perfor-
mance of portfolios is shown in units of 100 percent. The line performance curve
shows the performance of buy and hold portfolios and a concave performance curve

shows the performance of fixed-mix portfolios over a period of 15 years.
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5.2.1 Performance: Fixed-rate asset and ABSA Group Limited risky as-

set

The performance of portfolios of a fixed-mix strategy and a buy and hold strategy
over 3736 daily price observations of a risky asset of ABSA Group Limited in up-
trending prime rates is performed. The total performance of portfolio strategies is
shown in figure 5.2.1. The performance of portfolio strategies is computed in terms

of total return of a portfolio strategy over an investment period.
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Figure 5.2.1: The performance of portfolios of a risky asset of ABSA Group Limited.

The total returns of portfolios of a buy and hold strategy in the duration of 15 years
decrease at an estimated total return of 255 percent over increasing allocations in a
fixed-rate asset. The total returns of buy and hold strategies are shown to be favoura-
ble to leveraged positions in a fixed-rate asset because of a risky asset which relative-
ly outperforms the return of a fixed-rate asset. The total value return of fixed-mix
portfolios and of buy and hold strategies in up trending prime rates and in down
trending prime rates are shown in table 5.3.1 in the subsection 5.3.1. The relative as-
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set performance ratio of a portfolio is 1.2693. The complete allocation in a risky as-
set yields a total return of 1203 percent with a buy and hold portfolio strategy. The
absolute difference of a buy and hold portfolio strategy is a change of portfolios total
returns over a change of 50 percent in asset allocation. The absolute difference of a
buy and hold strategy is similar for all asset allocations from -200 percent to 200 per-
cent in a fixed-rate asset at a value of 1.2761 basis points.

The fixed-mix portfolio with complete allocation in a risky asset yields a total return
of 284 percent. The fixed-mix portfolios are optimal over completely-mixed strate-
gies at a total return of 334 percent for a portfolio 0.5FiM. The value process of an
optimal strategy is shown in the appendix in chart A.5.1.1. The value process in-
creases at an estimated linear rate of 0.0004 from a line regression of a 10 periods
moving average. The absolute differentials of fixed- mix portfolios are changes of
total returns of portfolio strategies over a 50 percent change in asset allocation. The
average of absolute differentials of fixed-mix strategies is 6630 basis points. The ab-
solute differential shows the sensitivity of change in portfolio total return with re-
spect to a change in asset allocations. The optimal allocation in a portfolio is a strate-
gy with optimal total return in a portfolio which is signified by a smaller absolute

differential.

The buy and hold portfolios with leveraged positions of a risky asset are found to
outperform completely-mixed portfolios and portfolios with leveraged positions of a
fixed-rate asset. The fixed-mix portfolios are optimal over completely-mixed strate-
gies at an allocation of 50 percent in a fixed-rate asset at a minimum absolute differ-
ential of 2606 basis points. The optimal portfolio performance system of a risky asset
of ABSA Group Limited is a leveraged trend-following strategy -2BoH and a com-
pletely-mixed mean-reverting strategy 0.5FiM.

The discrete total return is a total return of a strategy at discrete trading period. The
descriptive statistics of discrete total returns of portfolio strategies of a risky asset of
ABSA Group Limited in up-trending prime rates are shown in table A.5.2.1 in the

appendix. The range of discrete total returns of a buy and hold portfolio 2BoH de-
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creases from a total return of 2942.43 percent at a minimum of 83.19 percent. The
range decreases to a total return of 1317.14 percent at a minimum of 95.24 percent
for a portfolio 0BoH with complete allocation in a risky asset. This shows high vari-
ability of discrete total returns of strategies with increased allocations in a fixed-rate
asset. The range of total returns decreases down to a total return of 933.96 percent for
a portfolio 1.5BoH with a short position in a risky asset. The range for a portfolio
2BoH with short position in a risky asset is increased to a total return of 1202.57 per-
cent at a minimum of -200.86 percent because of a leveraged trending risky asset.
The standard deviations of total returns decrease from 7.097 for a portfolio -2BoH
with short position in a fixed-rate asset to 2.117 for a portfolio 2BoH with short posi-
tion in a risky asset. The standard deviations and means of total returns of portfolio
strategies decrease with decreasing allocation in a risky asset. The discrete total re-
turns are found to be positively skewed for all portfolio strategies which show a port-
folio growth with less effect on total returns which are frequently below the average

total return.

The range of total returns of fixed-mix portfolio strategies decreases from a total of
1156.38 percent for a portfolio 2FiM with short position in a risky asset at a
minimum total return of 10.02 percent to a total return of 125.19 percent at a mini
mum of 40.37 percent for a portfolio OFiM with complete allocation in a risky asset.
The portfolios with increased allocations in a fixed-rate asset have high variability
of discrete total returns. The means of total returns of fixed-mix strategies increases
from 109.85 percent for a portfolio -2FiM with short positions in a fixed-rate asset to
an optimal mean of 218.64 percent for a portfolio OFiM with complete allocation in a
risky asset. The means decrease to 85.06 percent for a portfolio 2FiM with a short
position in a risky asset. The standard deviations of total returns decreases from
1.461 for a portfolio -2FiM with short position in a fixed-rate asset to 0.865 for a
portfolio OFiM with complete allocation in a risky asset. The standard deviations of
fixed-mix portfolios decrease to 0.2188 for a portfolio 2FiM with short position in a
risky asset. The discrete total returns are positively skewed indicating portfolio
growth with less effective of discrete total returns below the average total return. The
high effective impact of discrete total returns is found for -0.5FiM, OFiM and 0.5FiM

85



portfolios as shown in the chart A.5.1.1 in the appendix.

The performance of portfolios of a risky asset and a fixed-rate asset in down-trending
prime rates are shown in the appendix in chart A.5.1 to have similar performance
curves with significant differences which are analysed by difference performance
table shown in the appendix in table A.5.2. The performances of fixed-mix portfolios
are found to have higher total returns in up-trending prime rates and the buy and hold

portfolios are found to have higher total returns in down-trending prime rates.

5.2.2 Performance: Fixed-rate asset and AFGRI Limited risky asset

The performances of buy and hold strategies in up-trending prime rates of a risky
asset of AFGRI Limited over 3736 daily price observations is performed and shown

in figure 5.2.2.
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Figure 5.2.2: The performance of portfolios of a risky asset of AFGRI Limited.
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The relative asset performance ratio of a portfolio is 1.2693. The performance of a
buy and hold strategy which completely allocates in a risky asset attains a total return
of 1203 percent. The total value return of fixed-mix portfolios and buy and hold port-
folios in up trending prime rates and in down trending prime rates are shown in Table
5.3.2 in the section 5.3. The absolute difference of a buy and hold portfolio strategy
is a total of 1.2761 basis points. The total value return of portfolio strategies decreas-
es as allocations in a fixed-rate asset increase at an estimated linear rate of 255.22
percent total return. The fixed-mix portfolio which completely allocates in a risky
asset yields a total value return of 110 percent. The performance of portfolios with
unleveraged positions increases as the allocations in a fixed-rate asset increase up to
200 percent. Further allocations in a fixed-rate asset increase the total return of a
portfolio with deviations of negative returns. The absolute differentials of total re-
turns of fixed-mix portfolios in a change of 50 percent in asset allocation average to a
value of 6933 basis points. The optimal total return of 537 percent is attained with
the portfolio which allocates 200 percent in a fixed-rate asset where further alloca-
tions are determined to increase the value of a portfolio as absolute differentials are
noted above the average. The value process of a strategy with 50 percent in a fixed-
rate asset is shown in the appendix in chart A.5.1.2 with large dispersion of the value

process about a 10 periods moving average.

The descriptive statistics of discrete total returns of portfolio strategies of a risky
asset of AFGRI Limited in up-trending prime rates are shown in the table A.5.2.3 in
the appendix. The ranges of total returns of buy and hold portfolio strategies de
crease from a total return of 6259.74 percent at a minimum total return of 60.98
percent for a portfolio -2BoH with short position in a fixed-rate asset to a

range of 847.64 percent at a minimum total return for a portfolio BoH with
complete allocations in a fixed-rate asset. Further allocations in a fixed-rate asset
increase the range from 1827.55 percent for a portfolio 1.5BoH at a minimum total
return of -893.17 percent to a range of 2925.41 percent at a minimum total return of

-1923.67 percent for a portfolio 2BoH with a short position in a risky asset.

The wide range of total returns indicates high levels of discrete total returns in a

87



buy and hold portfolio. The means of discrete total returns of buy and hold portfolio
decrease from a mean of 4747.34 percent for a portfolio -2BoH with a short
position in a fixed-rate asset to a mean of 337.79 percent for a portfolio BoH with
complete allocations in a fixed-rate asset. Further allocations in a fixed-rate asset,
the portfolios 1.5BoH and 2BoH with short positions in a risky asset are found to
have discrete total returns which average to -397.13 percent and -1132.06 percent.

The standard deviations of total returns of a buy and hold strategy decrease from
16.609 for a portfolio -BoH with a short position in a fixed-rate asset to 2.249

for a portfolio BoH with complete allocation in a fixed-rate asset. Further alloca-
tions in a fixed-rate asset increases the riskiness of a portfolio, the portfolios
1.5BoH and 2BoH with short positions in a risky asset the standard deviations are
4.668 and 7.497 respectively. The portfolios with short positions the discrete total
returns are distributed frequently above the average total return. Indicating an in
creased volatility of discrete total returns of portfolios with leveraged positions. The
portfolios with completely-mixed positions are found to have discrete total returns
which are frequently below the average total return. The discrete total returns of buy
and hold portfolios are found to be distributed about the average total return at de

creasing standard deviations for further allocations in a fixed-rate asset.

The range of total returns of a fixed-mix portfolio decreases from a range of
12518.95 percent at a minimum of -94.16 percent total returns to a range of 207.92
percent with a maximum total return of 307.92 percent for a portfolio FiM with
complete allocation in a fixed-rate asset. The further allocations in a fixed-rate asset
increase the range from 1827.55 percent for a portfolio 1.5FiM with short position
in a risky asset to a range of 2925.41 percent for a portfolio OFiM with complete
allocations in a risky asset. The means of total returns of fixed-mix portfolios de
crease from 3060.78 percent for a portfolio -2FiM with short position in a fixed-rate
asset to a mean of 29.81 percent total return for a portfolio 2FiM with allocations in
a fixed-rate asset. The standard deviations of fixed-mix portfolios decrease from
33.428 for a portfolio -2FiM with 200 short position in a risky asset to 0.574 for a

portfolio FiM with complete allocations in a fixed-rate asset. Further leveraging a
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fixed-rate asset position the portfolios 1.5FiM and 2FiM with short positions in a
risky asset increases the standard deviations from 1.087 to 1.732. The discrete total
returns of fixed-mix portfolios are positively skewed with total returns frequently
distributed below the average total return of the portfolio. The discrete total returns
of fixed-mix portfolios with 100 percent short positions of a risky asset have highly
significant frequency of total returns about the average total return which decreases

with increasing allocations in a fixed-rate asset because of the avoided risk.

The fixed-mix portfolio with short unleveraged positions are found to outperform
the performance of fixed-mix portfolios. The optimal portfolio system of a risky
asset of AFGRI Limited is -2BoH and 2FiM. The mean-reverting strategy of
completely-mixed portfolios perform optimal in conditions with frequent reversals.
The performance curves of portfolio strategies in down-trending prime rates are
found similar with the performance curves in up-trending prime rates. The small
significant performance differences are shown in the appendix in table A.5.2.13 to
table A.5.2.18.

5.2.3 Performance: Fixed-rate asset and Anglo Gold Ashanti Limited

risky asset

The performances of buy and hold strategies and of the fixed-mix strategies with
2989 daily observations of prices of a fixed-rate asset in up-trending prime rates and
prices of a risky asset of Anglo Gold Ashanti Limited are shown in figure 5.2.3. The
relative asset performance ratio of a portfolio is 0.2729 which shows an underper-
forming risky asset. The above performance of portfolio strategies shows the linear
performance curve of buy and hold portfolios indicating an estimated linear rate of a

total growth of 392 percent return over the allocations in a fixed-rate asset

89



Performance curves

y=3.9209x+1.4714

portfolio strategy.

/ _____________________________ e

7 e s

_____ / ' benchmark line

05 1 15 2 25

Linear (BoHo))

Total value of a
i
¥
KN
in
KA
\U\
L

Allocations in a fixed-rate assetin 100%.

Figure 5.2.3: The performance of portfolios of a risky asset of Anglo Gold Ashanti Limited.

The buy and hold portfolio strategy with complete allocation in a risky asset attains a
total value return of 147 percent. The value total returns of buy and hold portfolios
with allocations in a fixed-rate asset ranging from -200 percent to 200 percent are
shown in Table 5.3.3 in the section 5.3. The total return increases as the allocations
in a fixed-rate asset increase. The absolute difference of a buy and hold strategy is a
total of 1.9604 basis points over a change of 50 percent in asset allocation. The abso-
lute differentials of value of fixed-mix portfolio strategies average to a value of 3684
basis points which is much above a differential of 943 basis points at an optimal allo-
cation of 100 percent in a fixed-rate asset. The optimal value is 232 percent for a
fixed-mix strategy which allocates 100 percent in a fixed-rate asset. Both strategies
the buy and hold and the fixed-mix strategies are optimal for leveraged positions.
The value process of a strategy with 50 percent in a fixed-rate asset is shown in the
appendix in chart A.5.1.3 increasing at an estimated linear rate of 0.0002 from a line

regression of a 10 periods moving average with less dispersion of the value process.
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The descriptive statistics of discrete total returns of portfolio strategies of a risky as-
set of Anglo Gold Ashanti Limited in up-trending prime rates are shown in the table
A.5.2.5 in the appendix. The ranges of total returns of buy and hold portfolio strate-
gies decreases from a total return of 819.62 percent at a minimum total return of -
687.71 percent for a portfolio -2BoH with short positions in a fixed-rate. The range
decreases to a total return of 270.07 percent at a minimum total return of 75.89 per-
cent for a completely-mixed portfolio 0.5BoH. The range of a portfolio BoH is at a
total return of 439.23 percent. Further short positions in a risky asset have the range
increasing to a total return of 640.63 percent for a portfolio 1.5BoH and to a total re-
turn of 842.58 percent for a portfolio 2BoH. The mean of discrete total returns of
portfolios is at minimum for a portfolio -2BoH with a short position in a fixed-rate
asset at a total return of -226.68 percent because of an underperforming risky asset
with a relative asset performance ratio of 0.2729. The mean of discrete total returns
of buy and hold strategies increases to a total return of 396.95 percent for a portfolio
2BoH with short positions in a risky asset. The standard deviations of buy and hold
portfolio strategies decreases from 1.702 for a portfolio -2BoH with short positions
in a fixed-rate asset to 0.303 for a portfolio 0BoH with complete allocations in a
risky asset. The standard deviations of strategies increase to 2.063 for a portfolio
2BoH with a short position in a risky asset. The total returns of buy and hold portfo-
lios from -2BoH to -BoH with short positions in a fixed-rate asset are negatively
skewed which shows a high frequency of total returns above average total return.
The strategies which increase the allocations of a fixed-rate asset have discrete total
returns which are frequently below the average total return. The total returns of buy
and hold strategies have small significant frequency with at a wider range from the

average total return.

The range of total returns of fixed-mix portfolios decrease from a total return of
117.56 percent with a minimum total return of 0.86 percent for a strategy with 200
percent short position in a fixed-rate asset. The range decreases to 93.78 percent at a
minimum total return of 46.84 percent for a portfolio OFiM with complete allocations
in a risky asset. For fixed-mix portfolio strategies the range increases to a total return

of 166.62 percent with an increasing allocation in a fixed-rate asset at a minimum
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total return of 0.90 percent. The means of discrete total returns increases from a total
return of 0.14 percent for a portfolio -2FiM with short positions in a fixed-rate asset
to a mean of 158.24 percent for a portfolio 1.5FiM with short positions in a risky as-
set. The discrete total returns of fixed-mix portfolios are distributed wider at a high
frequency below the average total return. The strategies with short positions in a

fixed-rate asset have discrete total returns less wide about average total return.

5.2.4 Performance: Fixed-rate asset and a risky asset of Anglo American

Platinum Limited

The performances of a buy and hold strategy and a fixed-mix strategy over 3736 dai-
ly price observations of a risky asset of Anglo American Platinum Limited in up-
trending prime rates is performed. The total performance of portfolio strategies is

shown in figure 5.2.4. The total growth of prices of a risky asset is 529 percent.
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Figure 5.2.4: The performance of portfolios of a risky asset of Anglo American Platinum

Limited.
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The performance by total value returns of buy and hold portfolios is shown to in-
creases at an estimated linear rate of 418.47 percent total return over the allocations

in a fixed-rate asset.

The absolute difference of a buy and hold portfolio strategy over a 50 percent change
in asset allocation is a total of 2.0924 basis points. The complete allocation of a risky
asset in a fixed-mix portfolio yields a total value of 300 percent. The completely-
mixed strategies of a fixed-mix portfolio attain an optimal performance of 362 per-
cent at an allocation of 50 percent. The absolute differentials of a fixed-mix strategy
average at a value of 8027 basis points. The narrower absolute differential of a value
of 5420 basis points is for an optimal value of 362 percent.

The comparative performances of portfolio strategies in down-trending prime rates
are shown by difference performance Table 5.3.4 in the section 5.3. The relative as-
set performance ratio of a portfolio is 0.5584 which shows a high performing asset to
be a fixed-rate asset. The short unleveraged portfolios outperform trend-following
strategies because of the underperforming risky asset. The mean-reverting strategy of
fixed-mix portfolios is optimal for long unleveraged portfolios. The value process of
a completely-mixed portfolio 0.5FiM is shown in the appendix in chart A.5.1.4 with
large dispersion of the value process about a 10 periods moving average from 2000

discrete periods to 3000 discrete periods.

The descriptive statistics of discrete total returns of portfolio strategies of a risky as-
set of Anglo American Platinum Limited in up-trending prime rates are shown in ta-
ble A.5.2.7 in the appendix. The range of buy and hold portfolios decreases from a
total return of 2930.79 percent at a minimum of -776.06 percent for a portfolio -
2BoH with short position in a fixed rate asset to a range of 847.64 percent for a port-
folio BoH with complete allocations in a fixed-rate asset. The portfolios 1.5BoH and
2BoH with short positions in a risky asset their ranges are 1118.26 percent and
1407.55 percent respectively with minimums of 71.03 percent and 39.75 percent.
The means of total returns of buy and hold strategies increases from a mean of

210.68 percent for a portfolio -2BoH with short positions in a fixed-rate asset to a
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mean of 380.16 percent for a portfolio 2BoH with short positions in a risky asset.
The standard deviations of buy and hold strategies decreases from 5.245 for a portfo-
lio -2BoH with short positions in a fixed-rate asset to 2.249 for a portfolio BoH with
complete allocations in a fixed-rate asset. For further short positions in a risky asset
the standard deviation of portfolios 1.5BoH and 2BoH increases to 2.438 and 2.856
respectively. The total returns of buy and hold strategies are distributed frequently at

a less wide frequency below the average total return.

The range of total returns of fixed-mix portfolios increases from a range of 407.05
percent at a minimum total return of 0.61 percent for a portfolio -2FiM with short
position in a fixed-rate asset to a range of 457.08 percent for a portfolio with com-
plete allocations in a risky asset at a minimum of 71.91 percent. The range of strate-
gies with increasing allocations in a fixed-rate asset from 50 percent decreases from a
total return of 341.62 percent at a minimum total return of 88.54 percent to a total
return of 160.57 percent at a minimum of 15.38 for a portfolio 1.5FiM with short po-
sitions in a risky asset. The means of discrete total returns of fixed-mix portfolio
strategies increases from 54.35 percent for a portfolio -2FiM with short positions in a
fixed-rate asset to a mean of 213.59 percent for a portfolio FiM with complete alloca-
tions in a risky asset. The means of discrete total returns of fixed-mix portfolios de-
creases from a total return of 212.45 percent for a completely-mixed portfolio
0.5FiM to a total return of 66.81 percent for a portfolio 2FiM with short positions in
a risky asset.

The standard deviations of discrete total returns of strategies increase from 0.587 for
a portfolio -2FiM with short position in a fixed-rate asset to 109.13 for a portfolio
FiM with complete allocations in risky asset. The standard deviations of discrete total
returns of fixed-mix strategies decrease from 0.933 to 0.409 for a completely-mixed
portfolio to a portfolio 2FiM with short position in a risky asset. The discrete total
returns of portfolios are positively skewed with high frequency of total returns below
the average total returns. The portfolios with leveraged positions in a fixed-rate asset
have total returns which are distributed less wide about the average total return. The
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strategies with increasing allocations in a fixed-rate asset have total returns with wid-

er discrete total returns about the average total return.

5.2.5 Performance: Fixed-rate asset and Sasol Limited risky asset

The performance of portfolios of a risky asset of Sasol Limited in up-trending prime
rates over 3736 daily price observations is performed. The total performance of port-

folios strategies is shown in figure 5.2.5. The growth of prices of a risky asset is 878

percent.
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Figure 5.2.5: The performance of portfolios of a risky asset of Sasol Limited.

The relative asset performance ratio of a portfolio is 0.9269. The total values of a buy
and hold portfolios increases at an estimated linear rate of 69.29 percent total return
over the allocations in a fixed-rate asset. The value of buy and hold portfolio strate-
gies increase at an absolute difference of 3464 basis points over a change of 50 per-

cent in asset allocation.
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The complete allocation in a risky asset in a fixed-mix portfolio attains a growth of
209.09 percent. The completely-mixed strategies of a fixed-mix portfolio increase up
to an optimal total value of 307.92 percent for a portfolio FiM with complete alloca-
tions in a fixed-rate asset. The absolute differentials of fixed-mix strategies average
to a value of 5835 basis points where the allocation with a minimum absolute differ-
ential of 1553 basis points for an optimal allocation.

The performance of portfolios of a fixed-rate asset in down-trending prime rates is
shown by a difference performance Table 5.3.5 in the section 5.3. The relative asset
performance ratio is higher than the ratio in up-trending prime rates at a ratio of
0.9272 which indicates a higher performance of a fixed-rate asset. The total values of
a buy and hold portfolio grow over allocations from -200 percent to 200 percent in a
fixed-rate asset increase at an estimated linear rate of 68.97 percent total return over
the allocations in a fixed-rate asset. The fixed-mix portfolio 0.5FiM attains an opti-
mal total value of 307.88 percent. The value process of a fixed-mix strategy with 50
percent in a fixed-rate asset in shown in the appendix in chart A.5.1.5 with large dis-
persion of the value from a 10 periods moving average from 2000 discrete periods to
a closing period of the strategy. The trend-following strategy is optimal for short un-
leveraged portfolios. The mean-reverting strategy of a fixed-mix portfolio is optimal
for long unleveraged portfolios. The growth of portfolio strategies is comparatively
higher in up-trending prime rates where a fixed-rate asset outperforms in down-

trending prime rates condition.

The descriptive statistics of discrete total returns of portfolio strategies of a risky as-
set of Sasol Limited in up-trending prime rates are shown in the table A.5.2.9 in the
appendix. The range of total returns of a buy and hold portfolio -2BoH with short
position in a fixed-rate asset decreases from a total return of 3314.16 percent at a
minimum of -161.58 percent to a total return of 847.64 percent for a portfolio BoH
with complete allocations in a fixed-rate asset. The ranges of discrete total returns of
portfolios 1.5BoH and 2BoH with short positions in a risky asset are 899.68 percent
and 1124.41 percent respectively with minimums of 0.956 and -0.608. The means of

discrete total returns of buy and hold strategies decreases from a total return of
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476.57 percent for a portfolio -BoH with short position in a fixed-rate asset to a mean
of 291.53 percent for a portfolio 2BoH with short positions in a risky asset. The
standard deviations of discrete total returns decrease from 5.839 to 1.901 for a port-
folio -2BoH with short positions in a fixed-rate asset to a portfolio 2BoH with short
positions in a risky asset. The discrete total returns are positively skewed with high
frequency of discrete total returns less wide below the average total return. The value
process of a completely fixed-mix portfolio 0.5FiM is shown in the appendix in chart
A5.1.3.

The range of discrete total returns of fixed-mix portfolio increases from a total return
of 394.68 percent at a minimum total return of 1.83 percent for a portfolio -2FiM
with short positions in a fixed-rate asset to a range of 855.59 percent for a portfolio
1.5FiM with short position in a fixed-rate asset at a minimum of 0.48 percent total
returns. The range of discrete total returns of a portfolio OFiM with complete alloca-
tions in a risky asset is 695.14 percent at a minimum of 0.71 total returns to a range
of 164.68 percent for a portfolio 2FiM with short positions in a risky asset at a mini-
mum of 0.36 percent total returns. The means of discrete total returns of a fixed-mix
portfolios increases from a total return of 62.11 percent to an optimal total return of
197.64 percent for a strategy with 100 percent allocations in a risky asset. The means
of strategies with increasing allocation in a fixed-rate asset from 50 percent increase
from a total return of 196.57 percent to a total return of 103.91 percent for a strategy
with 100 percent short position in a risky asset. The standard deviations of total re-
turns increases from 0.66 for a fixed-mix portfolio -2FiM with short positions in a
fixed-rate asset to 1.64 for a portfolio -0.5FiM with short positions in a fixed-rate
asset. The standard deviations of discrete total returns of a portfolio FiM with com-
plete allocations in a risky asset is 1.439 and decreases to 0.368 as short positions in
a risky asset increases to 100 percent. The discrete total returns of fixed-mix portfo-
lios are positively skewed with high frequency of total returns less below the average

of total returns.

97



5.2.6 Performance: Fixed-rate asset and a risky asset of Standard Bank

Limited risky asset

The performance of portfolios of a risky asset of Standard Bank in up-trending prime
rates over 3736 daily price observations is performed. The total performance of port-
folio strategies is depicted in the figure 5.2.6 and the total value return of portfolios is
shown in Table 5.3.6 in the section 5.3. The buy and hold portfolios increase at an
estimated rate of 33.29 percent total return over the allocations from -200 percent to
200 percent in a fixed-rate asset. The complete allocation in a risky asset in a buy and
hold portfolio attains a total value of 914 percent. The absolute difference of portfo-
lio strategies is a total of 1664 basis points. The complete allocation in a risky asset
in a fixed-mix portfolio attains a total value of 426 percent which is an optimal total
value over completely-mixed strategies. The absolute differentials of a fixed-mix
portfolio over a 50 percent change in asset allocations average at a value of 8895 ba-

sis points which shows a significant impact of asset allocation in a portfolio.
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Figure 5.2.6: The performance of portfolios of a risky asset of Standard Bank Limited.
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The range of total returns of buy and hold portfolio strategies decrease from a total
return of 2062.53 percent at the minimum total return of 5.48 percent for a portfolio -
2BoH with short position in a fixed-rate asset. The range of discrete total returns de-
creases to 843.43 percent at the minimum total return of 95.33 for a completely-
mixed portfolio 0.5FiM. The range of a strategy with complete allocations in a fixed-
rate asset is a total return of 847.64 percent. The range increases up to a total return
of 1158.73 percent at a minimum of 14.44 percent total returns for a portfolio 2FiM
with short position in a risky asset. The value process of a completely-mixed portfo-
lio 0.5FiM is shown in the appendix in chart A.5.1.6 with large dispersion of the val-
ue process from a 10 period moving average.

The means of discrete total returns of buy and hold strategies decreases from a total
return of 543.09 percent for a portfolio -2BoH with short positions in a fixed-rate as-
set up to a mean of 269.36 percent for a portfolio 2BoH with a short position in a
risky asset. The standard deviations of the strategies decreases from 4.469 for a port-
folio with 200 percent short position in a fixed-rate asset to 2.191 for a portfolio
1.5BoH with short positions in a risky asset and increase to 2.275 for a portfolio
2BoH with a short position in a risky asset. The discrete total returns of buy and hold
strategies are positively skewed indicating a high frequency of total returns below the
average total return. The discrete total returns of portfolios from -2BoH to 2BoH
with increasing allocations in a fixed-rate asset are frequently below the average total
return. The discrete total returns of strategies with short positions in a fixed-rate asset
and in a risky asset are less wide about the average total return. For strategies with 50
percent short position in a fixed-rate asset to a strategy with 50 percent allocations in

a fixed-rate asset are distributed wider about the average total return.

The descriptive statistics of discrete total returns of portfolio strategies of a risky as-
set of Standard bank in up-trending prime rates are shown in the table A.5.2.11 in the
appendix. The range of total returns of fixed-mix portfolios is 890.63 percent at a
minimum of 1.73 percent for a portfolio -2FiM with short positions in a fixed-rate
asset. The range of discrete total returns decreases to 207.92 percent for a strategy

with complete allocations in a risky asset. The range increases to a total return of
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218.32 percent for a portfolio 1.5FiM with a short position in a risky asset and for a
portfolio 2FiM with short position in a risky asset is 217.83 percent. The minimums
of strategies with short positions in a risky asset are 71.57 and 32.46 percent respec-
tively. The means of discrete total returns of fixed-mix strategies increases from
159.82 percent for a portfolio -2FiM with a short position in a fixed-rate asset to a
mean of 231.11 percent for a portfolio 0.5FiM with short positions in a fixed-rate

asset.

The means of discrete total returns of portfolios 0.5FiM and FiM with complete and
50 percent allocations in a fixed-rate asset respectively are 223.86 percent and
203.12 percent. The means decreases to a total return of 114.11 percent for strategies
which increases the allocations in a fixed-rate asset up to a strategy with 100 percent
short position in a risky asset. The standard deviations of fixed-mix portfolios in-
crease from 1.843 for a portfolio -2FiM with short position a in a fixed-rate asset to
2.124 for a portfolio 2FiM with short position in a fixed-rate asset. The standard de-
viations decrease from 1.905 for a portfolio 0.5FiM with short positions in a fixed-
rate asset to 0.534 for a portfolio 1.5FiM with short positions in a risky asset. The
discrete total returns of fixed-mix portfolios are distributed frequently below the av-
erage total return. For strategies with allocations in a fixed-rate asset exceeding from
100 percent and with a short position in a fixed-rate asset from 150 percent to 200
percent the total returns are less different from the average total return. The discrete
total returns are wider about the average total return for portfolios from —FiM with
short positions in a fixed-rate asset to a portfolio FiM with complete allocations in a

fixed-rate asset.

The computed portfolio strategies of risky assets are found to yield portfolio growth
under specific markets conditions the trending market condition and the mean-
reverting market condition. The portfolios of a buy and hold strategy are optimal for
portfolios with short positions in a fixed-rate asset and leveraged positions in a risky
asset which are trend-following strategies. The portfolios of a risky asset of ABSA
Group Limited and of AFGRI Limited are optimal for trend-following strategies with

short positions in a fixed-rate asset. The underperforming buy and hold portfolios are
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found to outperform fixed-mix portfolios because of trending risky assets. The buy
and hold portfolios of Anglo Gold Ashanti Limited and of Anglo American Platinum
Limited are found optimal for strategies with leveraged positions of a risky asset.
Portfolios of Anglo Gold Ashanti with short position in a fixed-rate asset underper-
form with negative returns for leveraging exceeding 50 percent in a fixed-rate asset.
The portfolios of Anglo American Platinum Limited underperform with negative re-
turns for leveraging exceeding 100 percent in a fixed-rate asset. The portfolios of a
risky asset of Sasol Limited and of Standard Bank are found to be optimal for portfo-
lios with short positions in a risky asset. The underperforming short leveraged portfo-
lios exceed the performance of fixed-mix portfolios which perform strictly above ze-

ro returns.

5.3 Comparative performances relative to market conditions

The performance of portfolio strategies indicates a growth value of each strategy
with its level of performance for considered market risk. The fixed-rate asset total
return is riskless over short periods of time as it is predetermined on the current
prime rate with riskless expected performance in a short term. The quantitative anal-
ysis performance of portfolio strategies in relative trending market conditions is per-

formed below and the table of performances are shown in the following tables.

The average logarithm price of a fixed-rate asset in down-trending prime rates is
1.2372 with a maximum logarithm price of 2.2485. Comparatively to up-trending
prime rates the difference in the average of logarithm prices 2257 basis points lower.
The difference of the maximum log price is 3 basis points higher. The mean and vol-
atility of total returns of a fixed-rate asset in up-trending prime rates and in down-
trending prime rates is 6 basis points and 1 basis point respectively. The relative asset
performance ratio of a portfolio is computed as a ratio of a risky return to a bench-
mark return which determines the benchmark comparative performance level of a
risky asset in a portfolio. The difference performance of buy and hold portfolio strat-

egies is common for all respective portfolio strategies. The leveraged portfolios of
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buy and hold strategies are favourable to down-trending prime rates and the unlever-
aged portfolios are favourable to up-trending prime rates. The difference perfor-
mance of buy and hold strategies is symmetric for portfolios with leveraged positions

and with unleveraged positions.

The performance and the difference performance of fixed-mix portfolios and buy and
hold portfolios in the relative market conditions is shown in the tables for each se-
lected company risky asset. The difference performance for a completely-mixed buy
and hold portfolio strategy with 50 percent in a fixed-rate asset is 16 basis points.
The difference performance of a strategy with complete allocations in a fixed-rate
asset is 32 basis points. The difference performance of a strategy with a 50 percent
and 100 percent short position in a risky asset is 47 basis points and 63 basis points
respectively. The difference performance of unleveraged portfolios is symmetric to
leveraged portfolios for buy and hold strategies which shows an increasing difference

performance for short positions in a portfolio.

5.3.1 Difference performance of portfolios of a risky asset of ABSA

Group Limited relative to prime rates conditions

The relative asset performance ratio of a portfolio of a fixed-rate asset in up-trending
prime rates and a risky asset of ABSA Group Limited is 1.2693 and in down-
trending prime rates is 1.2697. The fixed-rate asset performs lower in down-trending
prime rates which results to a higher relative asset performance ratio. The buy and
hold portfolio strategy performs comparatively higher in down-trending prime rates
for short allocations in a fixed-rate asset. The difference performances of strategies
relative to up-trending and down-trending prime rates are shown in the table 5.3.1.
The difference performance for fixed-mix portfolios is 1 basis point to 2 basis points
for leveraged allocation in a fixed-rate asset. For further allocations in a fixed-rate
asset the difference performance increases from 1 basis point to 4 basis points.
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Table 5.3.1: Difference performance of portfolio strategies of a risky asset of ABSA Group Limited

and a fixed-rate asset in up-trending and down-trending prime rates.

Total return Total return

Total return of | Total return of Relative ratio difference of | difference of

a Fixed-mix Buy and Hold of the Fixed-mix | Buy and Hold
strateqy-FiM(a) | strateqy-BoH{a) strategies strategy in up | strategy in up

up trend up trend trend and down| trend and

trend down trend
2.0 01217 17.1329 1407790 0.0002 -0.0063
-1.5 0.3928 15.8568 40.36581 0.0003 -0.0047
-1.0 0.9768 14 6807 14.9275 0.0003 -0.0032
0.5 1.8850 13.3047 7.0581 0.0001 -0.0016
0.0 2.8371 12 0286 4.2398 0.0000 0.0000
0.5 3.3398 10.7525 3.2195 0.0001 0.0016
1.0 3.0792 9.4764 3.0776 0.0004 0.0032
1.5 22278 8.2003 3.6892 0.0006 0.0047
2.0 1.2642 5.9242 5.6210 0.0004 0.0063

The optimal difference performances of 3 basis points and 6 basis points are realised
for a strategy with 150 percent short position in a fixed-rate asset and for a strategy

with 50 percent short position in a risky asset.

The descriptive statistics of discrete total returns of portfolio strategies of a risky as-
set of ABSA Group Limited in up-trending prime rates are shown in the table A.5.2.2
in the appendix. The ranges of discrete total returns of buy and hold portfolios and
fixed-mix portfolios are lesser for strategies in down-trending prime rates. The min-
imum discrete total returns of portfolio strategies with short positions in a fixed-rate
asset are lower in down-trending prime rates and higher for strategies with increasing
positions in a fixed-rate asset. The means and standard deviations of discrete total
returns are higher in up-trending prime rates for strategies with short positions in a
fixed-rate asset and lower for strategies with increased allocations in a fixed-rate as-
set.

5.3.2 Difference performance of portfolios of a risky asset of AFGRI
Limited relative to prime rates conditions

The relative asset performance of a portfolio of a risky asset of AFGRI Limited is

1.2693. The difference performance of a fixed-mix portfolio strategy is comparative-
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ly high by 1 basis point for a strategy with 200 percent short position in a fixed-rate
asset in up-trending prime rates. The difference performances of strategies relative to
up-trending and down-trending prime rates are shown in the table 5.3.2. The differ-
ence performance is high by 1 basis point for strategies with decreasing short posi-

tions in a fixed-rate asset in down-trending prime rates to 3 and 2 basis points.

Table 5.3.2: Difference performance of portfolio strategies of a risky asset of AFGRI Limited and a

fixed-rate asset in up-trending and down-trending prime rates.

Total return Total return

Tatal return of | Total return of Relative ratio difference of | difference of

a Fixed-mix Buy and Hold of the Fixed-mix | Buy and Hold
strategy-FiM(a) | strategy:BoH(a) strategies strategy in up [ strategy in up

up trend up trend trend and down| trend and

trend down trend
2.0 014770 17.1329 -96.5199 0.0001 -0.0063
-1.5 -0.1122 15.8568 -141.2956 -0.0001 -0.0047
-1.0 0.0830 14 6807 175.6634 -0.0003 -0.0032
0.5 0.4715 13.3047 282167 -0.0002 -0.0016
0.0 1.1025 12.0286 10.9102 0.0000 0.0000
0.5 1.9875 10.7525 5.4100 0.0003 0.0016
1.0 3.0792 9.4764 3.0776 0.0004 0.0032
1.5 4.2628 8.2003 1.9237 -0.0001 0.0047
2.0 53696 5.9242 1.2895 -0.0014 0.0063

For complete allocation in a fixed-rate asset the fixed-mix strategy is comparatively
high with a performance difference of 4 basis points favourable to up-trending prime
rates. The increasing allocations in a fixed-rate asset have a comparative perfor-
mance difference from 1 basis point to 15 basis points favourable to down-trending

prime rates.

The descriptive statistics of discrete total returns of portfolio strategies of a risky as-
set of AFGRI Limited in up-trending prime rates are shown in the table A.5.2.4 in
the appendix. The ranges of discrete total returns of portfolios with short position in a
fixed-rate asset are comparatively higher for up-trending prime rates and lower for
increasing allocations in a fixed-rate asset. The minimum of discrete total returns are
lower for strategies with short positions in a fixed-rate asset in down-trending prime

rates and lower for strategies with increasing allocations in a fixed-rate asset. The
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means of discrete total returns are higher for strategies with short positions in a
fixed-rate asset and higher for strategies with increased allocations in a fixed-rate
asset in down-trending prime rates. The standard deviations are increased for strate-
gies with short positions in a fixed-rate asset in up-trending prime rates and lower for

strategies with increased allocations in a fixed-rate asset.

5.3.3 Difference performance of portfolios of a risky asset of Anglo

Ashanti Limited relative to prime rates conditions

The relative performance ratio in a portfolio of a fixed-rate asset in up-trending
prime rates is 0.2729 and in down-trending prime rates is 0.2312. The comparative
performance of a buy and hold portfolio strategy is favourable to up-trending prime
rates for leveraged allocations in a fixed-rate asset. The difference performances of
strategies relative to up-trending and down-trending prime rates are shown in the ta-
ble 5.3.3. The difference performance increases with further leveraged allocations in
a fixed-rate asset from 0.4859 to 1.9435 which is favourable in up-trending prime
rates. The difference performance of a buy and hold portfolio strategy with complete-
ly-mixed allocations and allocations exceeding complete allocation in a fixed-rate
asset is similar to a difference performance of leveraged allocations and is favourable

to down-trending prime rates.

Table 5.3.3: Difference performance of portfolio strategies of a risky asset of Anglo Gold Ashanti

Limited and a fixed-rate asset in up-trending and down-trending prime rates.

Total return | Total return

Total return of | Total return of Relative ratio difference of | difference of

a Fixed-mix Buy and Hold of the Fixed-mix | Buy and Hold
strateqy-FiM(a) | strategy:BoH(a) strategies strategy in up [ strategy in up

up trend up trend trend and down| trend and

trend down trend
-2.0 0.0215 -6.3704 -295.7706 0.0033 1.9435
-1.5 0.0840 -4.4099 -52. 4697 0.0099 1.4577
-1.0 0.2598 -2.4485 -9.4287 0.0207 0.9718
0.5 0.6368 -0.4890 -0.7679 0.0258 0.4859
0.0 1.2381 1.4714 1.1884 0.0000 0.0000
0.5 1.9071 3.4318 1.7995 -0.0805 -0.4859
1.0 2.3223 £.3923 2.3219 -0.2002 -0.9718
1.5 2.2230 7.3527 3.3001 -0.2944 14577
2.0 1.6761 9.3132 5.5565 -0.3020 -1.9435
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The fixed-mix strategy is favourable in up-trending prime rates for leveraged alloca-
tions in a fixed-rate asset. The optimal difference performance is 0.258 for a strategy
with 50 percent leveraging in a fixed-rate asset. The difference performance of fixed-
mix portfolios increases with completely-mixed allocations and exceeding complete

allocations in a fixed-rate asset which is favourable to a down-trending asset.

The descriptive statistics of discrete total returns of portfolio strategies of a risky as-
set of Anglo Ashanti Limited in up-trending prime rates are shown in table A.5.2.6 in
the appendix. The difference of the range, of the minimums, of the means and of the
standard deviations of discrete total returns for strategies with 200 percent and 150
percent short positions in a fixed-rate asset is similar for up-trending prime rates and
down-trending prime rates. The range of discrete total returns is higher and increas-
ing for strategies with increasing allocations in a fixed-rate asset in down-trending
prime rates. The minimums, the means and the standard deviations of discrete total
returns are lower for strategies with 100 percent and 50 percent short positions in a
fixed-rate asset in down-trending prime rates. For strategies with increased alloca-

tions in a fixed-rate asset are lower in up-trending prime rates.

5.3.4 Difference performance of portfolios of a risky asset of Anglo

American Platinum Limited relative to prime rates conditions

The relative asset performance for a portfolio of a fixed-rate asset in down-trending
prime rates is 0.5586 and in up-trending prime rates is 0.5584. The difference per-
formances of strategies relative to up-trending and down-trending prime rates are
shown in the Table 5.3.4. The difference performance of a fixed-mix strategy is fa-
vourable in up-trending prime rates at a difference of 484 basis points to 12798 basis
points for leveraged positions in a fixed-rate asset up to a complete allocation in a
risky asset. The difference performance of completely-mixed allocations in a fixed-
rate as are favourable in up-trending prime rates for allocations of 50 percent and 100
percent in a fixed-rate asset at a value of 7698 basis points and 4 basis points respec-
tively.
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Table 5.3.4: Difference performance of portfolio strategies of a risky asset of Anglo American Plati-

num Limited and a fixed-rate asset in up-trending and down-trending prime rates.

Total return Total return

Total return of | Total return of Relative ratio difference of | difference of

a Fixed-mix Buy and Hold of the Fixed-mix | Buy and Hold
strategy:FiM{a) | strategy:BoH{a) strategies strategy in up | strategy in up

up trend up trend trend and down|  trend and

trend down trend
-2.0 0.0375 -3.0778 -82.0915 0.0484 -0.0063
-1.5 0.1977 -0.9854 -4.9842 0.2124 -0.0047
-1.0 0.7078 1.1069 1.5638 0.6068 -0.0032
0.5 1.74B5 3.1993 1.8318 1.1199 -0.0016
0.0 3.0020 52917 1.7627 1.2798 0.0000
0.5 J.6212 7.3840 2.031 0.7698 0.0016
1.0 3.0792 9.4764 3.0776 0.0004 0.0032
15 1.8491 11.5688 6.2563 -0.3599 0.0047
2.0 0.7838 13.6611 17.4302 -0.3294 0.0063

The difference performance of fixed-mix portfolios with short positions of a risky
asset is favourable in down-trending prime rates for a 50 percent short position in a
risky asset at a value of 3899 basis points. The difference performance of a 100 per-
cent short position in a risky asset is 3294 percent favourable to down-trending prime

rates.

The descriptive statistics of discrete total returns of portfolio strategies of a risky as-
set of Anglo American Platinum Limited in up-trending prime rates are shown in the
table A.5.2.8 in the appendix. The range of discrete total returns of strategies with
short positions in a fixed-rate asset is higher in up-trending prime rates and wider for
strategies with increasing allocations in a fixed-rate asset in down-trending prime
rates. The minimums, the means and the standard deviations of discrete total returns
are lower for strategies with short positions in a fixed-rate asset in down-trending
prime rates and higher for strategies with increasing allocations in a fixed-rate asset.
The value process of a strategy with 50 percent in a fixed-rate asset is shown in the
appendix in Chart A.5.1.4.
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5.3.5 Difference performance of portfolios of a risky asset of Sasol Lim-

ited relative to prime rates conditions

The relative asset performance ratio of a portfolio of a fixed-rate asset in up-trending
prime rates is 0.9269 and in down-trending prime rates is 0.9272. The difference per-
formances of strategies relative to up-trending and down-trending prime rates are
shown in the Table 5.3.5.

Table 5.3.5: Difference performance of portfolio strategies of a risky asset of Sasol Limited and a

fixed-rate asset in up-trending and down-trending prime rates.

Total return | Total return

Total return of |Total return of Relative ratio difference of | difference of

a Fixed-mix Buy and Hold of the Fixed-mix | Buy and Hold
strategy-FiM(a) [strategy-BoH{a) strategies strategy in up | strategy in up

up trend up trend trend and trend and

down trend down trend
2.0 0.0292 7.3977 253.737T1 0.0001 -0.0063
-1.5 0.1339 7.7442 57.8520 0.0001 -0.0047
-1.0 0.4503 8.0906 17.9655 0.0002 -0.0032
0.5 1.1228 8.4371 7 5146 0.0002 -0.0016
0.0 2.0909 8.7835 4.2008 0.0000 0.0000
0.5 29239 9.1299 3.1226 0.0000 0.0016
1.0 3.0792 9.4764 3.0776 0.0004 0.0032
1.6 2. 4444 9.8228 4.0185 0.0009 0.0047
2.0 1.4612 101693 5.9597 0.0010 0.0063

The difference performance of fixed-mix portfolio strategies is from 1 basis point for
leveraged portfolios to 10 basis points for unleveraged portfolios which show less
effectiveness of a short rate for leveraged fixed-mix portfolios. The performance of
fixed-mix portfolios is favourable in up-trending prime rates. Further allocations in a
fixed-rate asset are favourable to up-trending prime rates up to a difference perfor-

mance of 10 basis points.

The descriptive statistics of discrete total returns of portfolio strategies of a risky as-
set of Sasol Limited in up-trending prime rates are shown in the Table A.5.2.10 in
the appendix. The range of discrete total returns is higher for buy and hold strategies
in down-trending prime rates. For fixed-mix strategies the range is higher for strate-

gies with short positions in a fixed-rate asset in up-trending prime rates and lower for
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strategies with increasing allocations in a fixed-rate asset. The minimums of portfoli-
os strategies are higher for strategies with short positions in a fixed-rate asset in up-
trending prime rates and lower for increasing allocations in a fixed-rate asset. For
fixed-mix portfolios the minimums are wider for strategies with increased allocations
in down-trending prime rates. The means and standard deviations of discrete total
returns are higher for portfolio strategies with short positions in a fixed-rate asset in
up-trending prime rates and lower for strategies with increasing allocations in a
fixed-rate asset. The standard deviations are higher for strategies with short positions
in a fixed-rate asset in up-trending prime rates and lower for increasing allocations in
a fixed-rate asset. The value processes of fixed-mix portfolios with 50 percent alloca-
tions in a fixed-rate asset are shown in the appendix. The values increase consistently

with variations from market risk position in a portfolio.

5.3.6 Difference performance of portfolios of a risky asset of Standard

Bank Limited relative to prime rates conditions

The relative asset performance of a portfolio of a fixed-rate asset in down-trending
prime rates is 0.9649 and in up-trending prime rates is 0.9652. The difference per-
formances of strategies relative to up-trending and down-trending prime rates are
shown in the Table 5.3.6.

Table 5.3.6: Difference performance of portfolio strategies of a risky asset of Standard Bank and a

fixed-rate asset in up-trending and down-trending prime rates.

Total return | Total return

Tatal return of  |Total return of Relative ratio difference of | difference of

a Fixed-mix Buy and Haold of the Fixed-mix | Buy and Hold
strateqy:FiM{a) | strategy:BoH({a) strategies strateqgy in up | strategy in up

up trend up trend trend and trend and

down trend down trend
-2.0 0.5359 B.4778 15.8182 -0.0007 -0.0063
-1.5 1.2896 8.6442 5.7029 -0.0012 -0.0047
-1.0 24382 8.8106 3.6135 -0.0014 -0.0032
0.5 3.6451 8.9771 2 4628 -0.0009 -0.0016
0.0 43269 9.1434 21132 0.0000 0.0000
0.5 40887 9.3100 22770 0.0008 0.0016
1.0 3.0792 9.4764 3.0776 0.0004 0.0032
1.5 1.8480 9.6423 5.2180 0.0000 0.0047
2.0 0.8827 9.8093 11.1128 -0.0003 0.0063
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The difference performance of 0.0837 for a fixed-mix portfolio strategy is optimal at
a leveraged allocation of 50 percent in a fixed-rate asset. The leveraged allocations
are favourable to down-trending prime rates. The fixed-mix strategy with complete
allocations in a risky asset has a difference performance of 0.0653 favourable to

down-trending prime rates.

The descriptive statistics of discrete total returns of portfolio strategies of a risky as-
set of Standard Bank in up-trending prime rates are shown in the table A.5.2.12 in
the appendix. The range of discrete total returns of buys and hold portfolios strate-
gies is higher for strategies with a fixed-rate asset in up-trending prime rates. The
range of fixed-mix portfolios is higher for strategies with short positions in a fixed-
rate asset in up-trending prime rates. The minimums of discrete total returns are low-
er for portfolio strategies with short positions in a fixed-rate asset in down-trending
prime rates and lower for increasing positions in a fixed-rate asset in up-trending
prime rates. The means and standard deviations of discrete total returns are higher for

portfolio strategies with a fixed-rate asset in up-trending prime rates.

5.4 Summary of the computations

The performed computations of portfolios of a buy and hold portfolio strategy and
fixed-mix portfolio strategy in a financial market model which do not consider trad-
ing costs are found to underperform the benchmark return and in some instances to
outperform the benchmark return over a period of 15 years. The fixed-mix strategy is
found to underperform the benchmark return and the risky return in all performed
computation except the portfolio of a risky asset of Anglo Gold Ashanti Limited
where the fixed-mix strategy outperform the risky return in a market condition of
large frequent reversals about a zero rate trend. The performed computations of buy
and hold portfolio strategies are optimal for portfolios with short positions in a fixed-
rate asset and with increasing allocations in a fixed-rate asset. The complete differ-
ence of total performance of buy and hold portfolios is a diversified performance of

assets which is computed as the excess of total performance of assets in a portfolio.
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The computed portfolios of a risky asset of ABSA Group Limited and a fixed-rate
asset are found to have total returns of buy and hold strategies to decreases in a
straight line as allocations in a fixed-rate asset increase. The optimal performance of
a fixed-mix strategy is a total of 333.97 percent with the allocation of 50 percent in a
fixed-rate asset which outperforms the strategies in down-trending prime rates. The
value of a fixed-mix portfolio is determined to increase with increasing span of in-
vestment. The complete difference of total performance of a buy and hold portfolios
is 255 percent which is lower than the optimal total performance of fixed-mix portfo-
lios which indicates a higher diversification return of rebalancing gains resulting
from strategic asset allocation. The risky return of a risky asset of AFGRI Limited is
a total of 1202.94 percent. The total returns of portfolios of a buy and hold strategy
increase in a straight line over allocations in a fixed-rate asset. The total returns of
fixed-mix portfolio strategy increase over completely-mixed allocations up to a total
return of 536.96 percent at an allocation of 200 percent in a fixed-rate asset.

The benchmark return of a fixed-rate asset in a portfolio of a risky asset of Anglo
Gold Ashanti Limited is a total of 539.23 percent over a span of 2987 discrete peri-
ods. The risky return is a total of 147.14 percent where the performance of buy and
hold portfolio strategies increases as allocations in a fixed-rate asset increase. The
optimal total return of a fixed-mix strategy is 232.23 percent at an allocation of 100
percent in a fixed-rate asset which outperforms the risky asset. The complete differ-
ence of total performance of buys and hold portfolios is 392.09 percent which is
higher than the optimal performance of fixed-mix portfolios and dominated by the
performance of a fixed-rate asset indicating less diversification return over the con-

sidered period where the risky asset performs less.

The risky return of a risky asset of Anglo American Platinum Limited is 529.17 per-
cent over a span of 3736 discrete observations. The performance of a buy and hold
portfolios increases as allocations in a fixed-rate asset increases where the perfor-
mance of fixed-mx portfolios is optimal at a total performance of 362.12 percent
with a strategy allocating 50 percent in a fixed-rate asset. The complete - difference

of the total performances of buy and hold portfolios is 418.47 percent which indi-
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cates a spread of diversification return of portfolio strategies. The optimal fixed-mix

portfolio releases 86.53 percent of the spread of diversification returns.

The portfolio of a risky asset of Sasol Limited obtains an optimal total return of a
fixed-mix strategy of 307.92 percent at the allocation of 50 percent in a fixed-rate
asset. The complete difference of total performance of buy and hold portfolios is -
69.29 percent which is lower than the optimal performance of fixed-mix portfolios
indicating rebalancing gains higher than the diversification return of buy and hold
portfolios over a performing risky asset. The risky return of a risky asset of Standard
Bank is a total of 914.35 percent where the fixed-mix strategy attains an optimal total

return of 426.15 percent with a complete allocation in a risky asset.

The performed computations of portfolio strategies show a trend-following strategy
the buy and hold portfolio strategy to dominate the performance of portfolio strate-
gies over a trading risky asset. The fixed-mix strategy is found to perform lesser over
a trend following strategy which is a less risky strategy in comparison with a buy and
hold strategy. The performance of a fixed-rate asset in the considered conditions of
the prime rates is found to outperform the risky return of risky assets of Anglo Gold
Ashanti Limited, Anglo American Platinum Limited and Standard Bank and under
performs the risky return of AFGRI Limited and ABSA Group Limited.

5.5 Conclusion

The fixed-mix strategy underperforms the risky returns and the benchmark return
particularly in trending market conditions. The performance of a fixed-mix strategy
shows the strategy to be less risky than the buy and hold strategy over unanticipated
market conditions. The growth of computed portfolios of a buy and hold strategy as
estimated by a linear rate over allocations in a fixed-rate asset is determined positive
for relative asset performance ratios below 1. The estimated linear rate of total value
returns of the computed portfolios of a buy and hold strategy is negative where the
relative asset performance is above 1. The value of fixed-mix portfolios increases

consistently at different variations which result from fluctuation conditions of risky
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asset prices. The fixed-mix portfolios are performing less relative to buy and hold
portfolios in trending market conditions. In market conditions with frequent volatile
reversals the fixed-mix portfolios outperform buy and hold strategies. The complete
difference of the total performance of buy and hold strategies show the diversified
total performance of assets over completely-mixed portfolios. The optimal total per-
formances of fixed-mix portfolios are increased over diversification return of a port-

folio.
The next chapter analyses the quantification of the financial condition attained by a

de-trending strategy in a fixed-mix portfolio to yield fast exponential growth and to

perform the computations of the best perform strategies in a fixed-mix portfolio.
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Chapter 6
ANALYSIS OF A FINANCIAL PROXY

6.1 Introduction

The fixed-mix portfolio strategy outperforms the risky return rarely under the condi-
tions of volatility and stationarity in a portfolio of a fixed-rate asset and a risky asset
since the empirical of asset prices is dominated with trending market conditions. The
realised performance of fixed-mix portfolios increases consistently over time. The
excess return of a fixed-mix strategy over a benchmark return is determined negative
particularly for trending market conditions where the performance is dominated by a
trending risky asset. The difference in performance of portfolio strategies relative to
market conditions of the prime rates has a substantial impact in the performance of
portfolio strategies which are dominated by the performance of a fixed-rate asset.
The strategies with short positions in a fixed-rate asset increase the performance in
trending market conditions with leveraged positions of a risky asset. The chapter
aims to analyse the excess value of risk and the excess performance of a portfolio
system of fixed-mix portfolios and the inactive holding strategy. The second aim of
the chapter is to quantify the unrealised potential of portfolio growth with risk-
adjusted returns on a timeline payoff of a lookback straddle.

The unrealized growth of fixed-mix portfolios and risk-adjusted returns are quanti-
fied. The total excess performance of fixed-mix portfolios to risky return and bench-
mark return is analysed to evaluate the optimal rebalancing gains. The trades of
fixed-mix portfolios with 50 percent allocations in a fixed-rate asset are determined.
The sufficient condition of a financial proxy in the performed computations is at-

tained by trend-following strategies.

The potential of excess returns of fixed-mix portfolio strategies is determined over
trend-following strategies where there is less stationarity. The diversification return
which is defined as the excess of weighted growth rates of individual assets and the
growth rate of a fixed-mix portfolio in Qian (2012) and approximated to an excess of

volatility of a fixed-mix portfolio is optimised by a portfolio strategy. The strategy is
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a functional which reduces the downside risk of a risky asset to attain a stationary
condition of returns. The analysis of the active investment strategy is performed.
The financial proxy required to attain a stationary condition of total returns is ana-

lysed and the computations of a best performing portfolio strategy are performed.

The computations of active portfolio management strategies the fixed-mix portfolio
strategy relative to the buy and hold strategy, as a benchmark strategy, were per-
formed on daily prices. The daily prices are of risky assets and a fixed-rate asset of a
short rate quoted as the effective rate of the current prime rates over a span of 15
years from 1 September 1994 to 1 September 2009. The discrete total returns of
fixed-mix portfolios of risky assets of ABSA Group Limited, Anglo American Plati-
num Limited, Sasol Limited and Standard Bank Limited are found to have log re-
turns which are frequently above their means. The charts and descriptive statistics of
total returns of fixed-mix portfolio strategies are shown in the appendix in chart
A.4.1.13. The empirical result shows the value of risk-adjusted returns particularly
over completely-mixed allocations with total returns which are distributed at a lesser
frequency than a normal distribution and wide excess returns from a drift of portfolio
returns. The models of log prices are ARIMA model integrated of order 1. The log
returns of initialised asset prices are found to be stationary with an estimated ARIMA

model integrated of order 0.

The growth rates of fixed-mix strategies are to be strictly above the growth rates of
individual assets in a portfolio strategy with 50 percent allocations in a fixed-rate as-
set and above the growth rate of the returns of the lookback derivative instrument.

The growth rates of risky assets are shown in the appendix in chart A.4.1.13.

6.2 Quantitative analysis of performance of portfolio systems

The analysis of the computations performed considers a portfolio of two asset type
which is a portfolio of a riskless asset and a risky financial security. The riskless as-
set used in the computations is a fixed-rate asset which returns a deterministic payoff

of one in a discrete trading period with a short rate derived from the current annual
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prime rates as a one day effective rate in 255 trading days in one year term. The price
of a fixed-rate asset is a discounted payoff under the short rate. The prime rates over
a span of 15 years are down-trending from a rate of 18.5 percent to a rate of 10 per-
cent. For simulation purposes the prime rates are considered as up-trending from a
rate of 10 percent to a rate of 18.5 percent. The computational analysis examines the
performances of arbitrary portfolios of two assets under generic market conditions,
particularly the up-trending market condition and the market condition with frequent

fluctuations to analyse the required financial proxy.

The characteristics of a portfolio which trades in a fixed-rate asset and a risky asset is
defined by a benchmark return which is a riskless returns of a fixed-rate asset and a
risky return of a risky asset. The allocations in a portfolio strategy are described by
proportions according to the objectives of the investment portfolio. The riskiness of a
portfolio is determined by allocations in a riskless and a risky asset where the high
risky portfolio invests more on a risky asset. The fixed-mix strategy rebalances the

allocated proportions in a portfolio discretely in each trading period.

6.2.1 Excess performance of a fixed-mix portfolio strategy

The performance of a fixed-mix strategy relative to a benchmark return determines
the excess performance of the strategy to a fixed-rate asset. The excess ratios of a
strategy are shown in figure 6.2.1. The performance of the fixed-mix strategy relative
to a risky return is determined by the excess performance of the strategy to a risky
asset. The relative asset performance ratio strictly greater than 1 implies a small allo-
cation in a fixed-rate asset in a conventionally best performing risky asset. The rela-
tive asset performance ratio of a portfolio of a risky asset of ABSA Group Limited is
1.26932. The total return of a fixed-mix strategy underperforms relatively to a

benchmark return and a risky return.
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Figure 6.2.1: The excess ratios of a fixed-mix portfolio strategy of a risky asset of ABSA

Group Limited.

The excess ratios of a fixed-mix strategy are shown to underperform the benchmark
return and the risky return of a portfolio. The total return of a fixed-mix portfolio is
only 35 percent of a benchmark return at an optimal allocation of 50 percent in a
fixed-rate asset over completely-mixed- allocations. The risky excess ratio of a fixed-
mix strategy is a total of 28 percent of a risky return at 50 percent allocation in a

fixed-rate asset.

The relative asset performance ratio of a portfolio of a risky asset of AFGRI Limited

is 1.2693. The risky asset outperforms the benchmark return.
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Figure 6.2.2: The excess ratios of a fixed-mix portfolio strategy of a risky asset of AFGRI
Limited.

The excess ratios of a strategy over a benchmark return and a risky return are shown
in figure 6.2.2 where excess returns increase with further allocations in a portfolio
which shows a leverage effect into a fixed-mix strategy. The increasing combination
of a risky return and a benchmark return increases the performance of a fixed-mix
portfolio strategy. The fixed-mix portfolio shows an increasing excess return of a
strategy as allocations in a fixed-rate asset increase. The excess ratios of a fixed-mix

strategy are shown in figure 6.2.3.
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Figure 6.2.3: The excess ratios of a fixed-mix portfolio strategy of a risky asset of Anglo
Gold Ashanti Limited.

The relative asset performance ratio of a portfolio of a risky asset of Anglo Gold
Ashanti Limited is 0.2729 which shows a risky asset underperform the benchmark
return. The optimal excess ratio of a fixed-mix strategy over a benchmark return is
43.07 percent and the excess ratio over a risky asset is total of 157.83 percent for
completely-mixed allocations at 50 percent in a fixed-rate asset. The allocation of a
fixed-mix strategy outperforms the risky asset. The frequent reversals of a risky asset
and the relative asset performance which showing a high performing fixed-rate asset

determine excess performance of a fixed-mix strategy.

The excess ratios of a fixed-mix strategy of a risky asset of Anglo Gold American
Platinum Limited are shown below in figure 6.2.4. The relative asset performance
ratio of a portfolio of a risky asset of Sasol Limited is 0.9269 which shows a fixed-

rate asset to outperform the risky return as shown in figure 6.2.5.
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Figure 6.2.4: The excess ratios of a fixed-mix portfolio strategy of a risky asset of Anglo

American Platinum Limited.
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Figure 6.2.5: The excess ratios of a fixed-mix portfolio strategy of a risky asset of Sasol

Limited.
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The excess ratio of a fixed-mix strategy over a risky return is total 68.43 percent
which under performs the risky asset. The excess ratio at the optimal allocation of 50
percent in a fixed-mix portfolio strategy is a total of 35.24 percent of the risky return.
The excess ratio of a fixed-mix strategy over a benchmark return is a total of 32.50

percent. The excess ratios of a fixed-mix portfolio strategy are shown in figure 6.2.6.
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Figure 6.2.6: The excess ratios of a fixed-mix portfolio strategy of a risky asset of Standard
Bank Limited.

The relative asset performance ratio of a portfolio of a risky asset of Standard Bank
is a total of 96.49 percent. The fixed-rate asset outperforms the risky asset with a
small difference. The excess ratio of a fixed-mix portfolio strategy at a complete al-
location in a risky asset is total of 44.97 percent of a benchmark return. The strategy
underperforms the fixed-rate asset. The excess ratio of a fixed-mix strategy is total of

46.61 percent over a risky return.
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The performance of fixed-mix portfolios is relatively below the performances of con-
stituents assets in a portfolio resulting from trending asset prices. The realised per-
formance is strictly above the value of the initial portfolio. The down side risk of

trending asset prices is realised positively by fixed-mix portfolios.

6.3 The unrealised potential of stochastic asset prices under fixed-mix

strategies

According to Evstigneev and Schenk-Hoppé (2002) the application of the theory of
fixed-mix strategies asserts a fast exponential growth of portfolio returns in a station-
ary market. The multi period accumulation of returns contributes to a fast exponen-
tial growth of wealth under the condition of stationarity of assets prices in a portfolio
and the non-constancy of the relative price ratio. In the performed computations the
buy and hold strategy which is a trend-following strategy is considered as a bench-
mark strategy with a single period return. The returns in a fixed-mix portfolio strate-
gy are accumulated in multi-periods. In trending market conditions a fixed-mix port-
folio strategy under performs the buy and hold strategy which return a single period
return. The fixed-mix portfolio strategy outperforms a trend-following strategy in
stationary asset prices. The computations show the performance of buy and hold
strategies to be a lucrative risky strategy under leveraging since the trend is not de-
terministic. According to Dempster et al. (2007) the condition of trending asset pric-

es is rendered by de-trending.

The significance of total returns and a tactical asset allocation of a moving average of
asset prices to identify the asset trends formulate a strategic approach for multi-active
managed portfolios. De-trending renders stationarity along a trend by timing the re-
versal of asset prices about a trend with a tactical asset allocation strategy. The opti-
mal tactical asset allocation strategy under stationary prices is a 50 percent allocation
(see Dempster et al., 2007). The significant total returns in a trending market with
frequent reversals are retained as stationary tradable securities. The multi period
measure of market price of risk assert strictly positive gains in the presence of vola-

tility under the assumption of non-degenerate of asset prices by Dempster et al.
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(2010) such that the assets total returns are not constant throughout the trading peri-
ods. The rebalancing gains are induced by volatility over tactical asset allocation

which asserts strictly positive gain in single trading periods.

A tradable stationary security endorses the expected result of exponential growth.
The performance of a fixed-mix strategy with a tradable security is determined to
strictly outperform a trend following strategy by a geometric return in a market with
trending reversals. The excess growth of a fixed-mix strategy with a tradable security
is dominated by a growth rate of a trend-following strategy as indicated in Dempster
et al. (2010). The multi period contrarian strategy accumulates risk-adjusted returns
over volatile market condition. The system performance of fixed-mix and buy and
hold strategies shows a significance excess-growth between the strategies particular-
ly for completely-mixed strategies and short positions in a risky asset. The fixed-mix
portfolios of strategies with complete short positions in a fixed-rate asset are found to
have high excess growth because of an increasing price of market risk which is re-

warded accordingly by the portfolio strategy over risk-adjusted returns.

The excess growth which results from a trend-following strategy and a fixed-mix
strategy is dependent upon the strategic allocation of assets. Optimal excess growth
from the computations of portfolio strategies is attained at -200 percent allocations in
a fixed-rate asset because of a leveraged effect on a trend-following strategy. The
excess growth of the system performance set a framework to link the potential of
stochastic asset prices with the deterministic growth under buy and hold strategies.
In considering a multi period portfolio strategy a subroutine strategy is constructed to
hedge and control the geometric return by effectively linking the excess growth be-
tween the trend-following and the contrarian strategies using the concept of portfolio
insurance. The portfolio insurance strategy is used to replicate the excess growth be-
tween the fixed-mix strategy and buy and strategy by ensuring a premium allocation
in considering a short-term trend. The short term strategy which is a single period
subroutine is constructed to yield geometric returns which are strictly above the risky

return of a trending asset.
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The replication technique induces a routine strategy which efficiently identifies the
effective allocations of asset prices. The risk-adjusted returns are hedged over each
period in a multi period investment portfolio by using a derivative instrument which
is a lookback straddle. The derivative returns the difference of the maximum price
and the minimum price over the duration of the derivative. The main hypothesis of a
financial proxy is to derive tradable stationary process with a geometric return strict-
ly exceeding the risky return over a trending risky asset. The stationary tradable se-
curities ensure the total returns to strictly exceed the short-term total returns over a
no-trade region which empirically agrees with the result of fast exponential growth
by Dempster et al. (2010).

6.4 Quantification of portfolio growth of a fixed-mixed strategy

The growth rates of risky assets are shown to grow at a rate above zero over a period
of 15 years. The growth rates of a risky asset are shown in the appendix in chart
A.4.1.14 to chart A.4.1.18. The fixed-mix strategy initially purchases a specified
number of fixed-rate assets at a current short rate and a specified number of risky as-
sets in the financial securities market. The specified amounts are described by the
asset proportions as determined by portfolio objectives. The changes in asset prices
deviates the pre-fixed assets proportions in a portfolio. The deviating proportions are
re-adjusted discretely during rebalancing to fixed-proportions by assigning a dis-
cretely determined amount of asset to be held in a portfolio.

6.4.1 Quantification of a fixed-mixed strategy in a portfolio with 50% of
a risky asset of ABSA Group Limited
In a portfolio of a risky asset of ABSA Group Limited the best performing strategy

has 50 percent allocations in a fixed-rate asset. The transactions of a fixed-rate asset
in a portfolio of a fixed-mix strategy with 50 percent allocations in a fixed-rate asset

are shown in figure 6.4.1.a.
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Figure 6.4.1.a: The spread of trades of a fixed-rate asset in a fixed-mix portfolio of a risky
asset of ABSA Group Limited.

The numbers of fixed-rate assets shown in the figure 6.4.1.a are offset holdings from
the initial fixed-mix portfolio. The spread of a trade is a discrete offset of the hold-
ings of an asset which depicts the structure of transactions and differential holdings.
The lesser spread shows the small immediate changes in holdings as indicated in the
spread of trade of a fixed-rate asset at the beginning of the investment. The wider
spread of trades indicates large changes in the holdings of an asset. The holdings of a
fixed-rate asset initially they vary from the assigned holdings as decreasing and in-
creasing up to below 500 observations. The spread increases wide with a variation of
decreased holdings and increased holdings. The spread shifts to selling trades which
increases as the position of a fixed-rate asset compounds. The spread of trades dimin-
ishes indicating the stable position of a fixed-rate which is led by selling transactions.
The position of a fixed-rate asset closes with almost an offset of 60 percent which is
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a differential in holdings of 0.3 units. The number of fixed-rate assets sold over the
span of the investment increases throughout the investment.

The number of risky assets held in a fixed-mix portfolio is shown to decrease as the
risky asset trends. The spread of trades of a fixed-rate asset shows a potential of in-
creasing gains in a portfolio by employing an innovative tactical rebalancing method
to hedge the trades over deterministic spread. The gains of a fixed-mix strategy in a
risky asset are shown in figure 6.4.1.b as a spread of the transactions. The holdings of
a risky asset decreases up to a total offset position of 0.35 units over observations
below 1000. The trades immediately vary from a selling trade to a buying trade at the
1000™ observation indicating a decrease in the price of a risky asset. The spread of
selling trades diminishes throughout the investment to a total offset of about 0.35

units.
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Figure 6.4.1.b: The spread of trades of a risky asset in a fixed-mix portfolio of a risky asset
of ABSA Group Limited.
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The discrete total returns of a fixed-mix strategy are found to range from a total re-
turn of 0.6 to a total return of 1.6 at an average of 1.03 and to frequently accumulate
gains of a wider spread. The performing total returns range from 1 to a maximum
return of 1.6 at a higher frequency of 150 over 3736 total returns. The frequency of
total returns is shown in the appendix in chart A.6.1.1.

6.4.2 Quantification of a fixed-mixed strategy in a portfolio with 50% of
a risky asset of AFGRI Limited

The fixed-mix strategy initially assigns selling trades of about 20 percent of the ini-
tial holdings of the fixed-rate assets which are coupled with frequent buying transac-
tions of about 100 percent of the initial holdings. The holdings of a fixed-rate asset
increase up to and below 200 percent of the initial holdings over the reversals of the

asset price. Large spread of trades is a result of frequent fluctuations of asset prices.
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Figure 6.4.2.a: The spread of trades of a fixed-rate asset in a fixed-mix portfolio of a risky
asset of AFGRI Limited.
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The increased holdings of a fixed-rate asset decreases with variations of selling and
diminishing buying trades up to 3000 observations. The selling trades are increase to
80 percent of the initial holdings with a spread of about 40 percent of the differentials
of holdings. The selling trades are prompts by compounding and accumulation of
rebalancing units of a fixed-rate asset. The spread of trades of a fixed-rate asset is
shown in figure 6.4.2.a.

The spread of trade of a risky asset is shown in figure 6.4.2.b. The initial spread of
trades of a risky asset increases up to less than 20 percent of the initial holdings sig-
nalled by purchases of a risky asset. The trades widely increase with selling transac-
tions by a differential of holdings of about 60 percent. The selling trades increase up
to 90 percent of the initial holdings as the prices of the risky asset increases to a sta-

ble form.
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Figure 6.4.2.b: The spread of trades of a risky asset in a fixed-mix portfolio of a risky asset
of AFGRI Limited.
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The spread of trades uniformly vary with selling transactions up to 3000 observa-
tions. The variations in the price of a risky asset beyond 3000 observations drastical-
ly vary as indicated by a wider spread. The uniform spread of trades ranges by a differ-
ence closely approximately to 15 percent of the total differential of holdings of a risky asset
which shows a stationary property on the returns of the trades. The total returns of a best
performing strategy with 50 percent allocations in a risky asset of AFGRI Limited
are shown to range from 28.17 percent to 351.51 percent with total returns below 50
percent and between 200 percent and 250 percent frequently attained at 1500 fre-
quency over 3736 trading periods.

6.4.3 Quantification of a fixed-mixed strategy in a portfolio with 50% of
a risky asset of Anglo Gold Ashanti Limited

The spread of trades of a fixed-rate asset in a fixed-mix strategy increases which

shows immediate frequent trades of a fixed-rate asset.
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Figure 6.4.3.a: The spread of trades of a fixed-rate asset in a fixed-mix portfolio of a risky
asset of Anglo Gold Ashanti Limited.
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The spread of trades of a fixed-rate asset are shown in figure 6.4.3.a. The trades of a fixed-
rate asset increase up to 40 percent of the total differential of holdings with a less
wide spread indicating selling transactions with immediate small differentials of dis-
crete holdings. The spread of trades of a fixed-rate asset widens indicating a large
factor of differential change in units resulting from rebalancing gains and continuous
compounding. The holdings of a fixed-rate asset decrease by a total differential of
holdings of about 68 percent signalling a position dominated with selling transac-

tions.

The risky asset in a fixed-mix strategy is shown to vary frequently by large variations
because of frequent fluctuations of a risky asset. The spread of trades is dominated
by purchases of a risky asset which increase the units in a portfolio. The spread of

trades of a risky asset of Anglo Ashanti Limited is shown in figure 6.4.3.b
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Figure 6.4.3.b: The spread of trades of a risky asset in a fixed-mix portfolio of a risky asset
of Anglo Gold Ashanti Limited.
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The large differentials of holdings of a risky asset in a portfolio are frequent over the
observations between 1000 and 3000. The differential holdings of a risky asset are
increased by almost about 200 percent of the initial holdings. The increased units of a
risky asset decrease not below the initial holdings of a risky asset as prices increases.
The portfolio closes with units of a risky asset above the initial holdings of 28 per-
cent at a price of 147 percent total return. The total returns of a fixed-mix strategy
with 50 percent allocations in a risky asset of Anglo Gold Ashanti Limited range
from 68.28 percent to 146.64 percent where high frequent total returns are within a
95 percent confidence interval of 80 percent to 120 percent. Total returns above 140
percent are attained at a lower frequency. The growth rates of a fixed-mix strategy
are above the growth rates of the index of the portfolio where the spread of trades of
a risky asset are large as shown in figure 6.4.3.b above. The holdings of a risky asset
are frequently exceeding the allocations where selling and buying of assets keep the
holdings from increasing.

6.4.4 Quantification of a fixed-mixed strategy in a portfolio with 50% of
a risky asset of Anglo American Platinum Limited

The spread of trades in a fixed-mix portfolio of a fixed-rate asset are shown to widen
and dominated with buying transactions. The buying transaction is about 34 percent
of the initial holdings which decreases with a wider spread over 500 observations of
above 20 percent. The spread of trades diminishes and is dominated by selling trans-
actions. Over the observations ranging from 1000 to 2000 the spread widens large as
a result of gains in units which is indicated by increased units of a fixed-rate asset in
the 1500™ observation by a differential holding of about 20 percent. The selling
transaction over the range of observations between 1000 and 2000 is limited below a
differential of holdings of 40 percent. The spread of trades vary frequently over pur-
chases and selling of a fixed-rate asset. The spread of trades decreases which shows
the selling of fixed-rates assets in a portfolio to occur frequently at a minimum
spread. The portfolio closes with a total differential of holdings of 60 percent with
selling transactions valuing the portfolio with 0.2 units. The spread of trades of a

fixed-rate asset is shown in figure 6.4.4.a.
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Figure 6.4.4.a: The spread of trades of a fixed-rate asset in a fixed-mix portfolio of a risky
asset of Anglo American Platinum Limited.

The spread of trades of a risky asset widens with variations over 500 observations to
a total differential of holdings of 128 percent. Between the 500 and 1000 observa-
tions the spread varies frequently with a limit buying transaction to a total differential
of 170 percent. The buying trades decrease up to 1500 observations with decreasing
units as the fixed-rate assets accumulates units in a compounding position in returns.
The trades vary with selling and buying transactions within the threshold of 40 per-
cent units traded. For observations exceeding 3000 the spread of selling the fixed-
rate asset diminishes where the total differential of holdings do not exceed 70 percent
of the units. Towards the closing of the portfolio beyond the 3500™ observation the
gained units of a fixed-rate asset are traded and 10 percent of the 0.5 units is pur-
chased. The portfolio closes with less units at a total of 72 percent of the initial hold-
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ings. The following figure 6.4.4.b shows the spread of trades of a risky asset of An-

glo American Platinum Limited.
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Figure 6.4.4.b: The spread of trades of a risky asset in a fixed-mix portfolio of a risky asset
of Anglo American Platinum Limited.

The total returns of a fixed-mix strategy with 50 percent allocations in a risky asset
of Anglo American are shown to range from 44.86 percent to 225.34 percent. The
total returns of a higher frequency of 300 over 3736 total returns are from 44.86 per-
cent to 100 percent total returns. From total returns of 100 percent to 225.34 percent
the frequency ranges to 100. The frequency of total returns is shown in the appendix
in chart A.6.1.4. The growth rates of a fixed-mix strategy index are below 0.00028.
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6.4.5 Quantification of a fixed-mixed strategy in a portfolio with 50% of
a risky asset of Sasol Limited

The spread of trades of a fixed-rate asset in a fixed-mix portfolio strategy is shown to
widen over observations below 750 which shows a spread dominated with selling

transactions up to a total differential of holdings of 24 percent.
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Figure 6.4.5.a: The spread of trades of a fixed-rate asset in a fixed-mix portfolio of a risky

asset of Sasol Limited.

The trades increase with variations at a lesser spread over the limit of 40 percent total
differential of holdings in the range of observations from 1000 to 2000. The trades of
a fixed-rate asset are dominated with selling transactions resulting from a compound-
ing position and gained units from a wider spread of transactions. The increased sell-
ing transactions close at a total differential of holdings of 70 percent. The spread of
about 15 percent total differential of holding indicates variations in the gains of units

of a fixed-rate asset.
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The total differential of holdings of selling transactions of a fixed-rate asset is about 0.35
units. The portfolio closes with a total of 30 percent of the initial holdings of the fixed-rate
asset in the portfolio. The spread of trades of a risky asset is shown figure 6.4.5.b dom-

inated with selling transactions.
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Figure 6.4.5.b: The spread of trades of a risky asset in a fixed-mix portfolio of a risky asset
of Sasol Limited.

The holdings of a risky asset increases to a total differential of below 40 percent of
the initial holdings at a varying spread. The spread varies with increasing selling
transactions below a total differential of 40 percent. The trades vary with buying and
selling transactions up to 1500 observations with rebalancing gains resulting from
increased units of fixed-rate asset. The spread diminishes with decreasing units of a
risky asset limited below a total differential of holdings of 60 percent up to 2500 ob-
servations. The spread widens resulting from increased prices of a risky asset to a
total differential of 80 percent of the selling transactions. The portfolio closes with

units of about 25 percent of the initial holdings. The value of the risky position is a
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quarter of a total performance of 878 percent. The total returns of a best performing
strategy with 50 percent allocations in a risky asset of Sasol Limited are shown to
range from 43.19 percent to 229.42 percent with a volatility of 38.91 percent where
total returns of a higher frequency are below the average of 106.68 percent. The val-
ue of a fixed-mix strategy with 50 percent allocations in a risky asset grows up to a
rate of 1.6 which is dominated by the variations in the number of fixed-rate assets

traded in a portfolio and grows strictly above the rate of the index.

6.4.6 Quantification of a fixed-mixed strategy in a portfolio with 50% of

a risky asset of Standard Bank Limited

The spread of trades of a fixed-mix strategy with 50 percent allocations in a fixed-

rate asset is shown in figure 6.4.6.a.
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Figure 6.4.6.a: The spread of trades of a fixed-rate asset in a fixed-mix portfolio of a risky
asset of Standard Bank Limited.
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The figure shows the spread of trades of a fixed-rate asset in a portfolio of a risky asset of
Standard Bank Limited. The trades of a fixed-rate asset are dominated with selling
transactions at an increasing spread as the risky asset trends and the fixed-rate asset
accumulates units. The increasing selling transactions widens the spread over 1000
observations coupled with buying transactions limited at a total differential of hold-
ings of about 26 percent. The wide spread depicts gains of units resulting from re-
balancing gains from a risky asset. The steep increasing below limits of the spread
indicates selling transactions that are consistently increasing resulting from the gains
in the variation of a risky asset. The portfolio closes with fixed-rate asset units of
about 30 percent of the initial holdings showing a dominant up trend and the accu-

mulation of rebalancing gains.

The spread of trades of a risky asset of Standard Bank Limited is shown in figure
6.5.6.b below.
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Figure 6.4.6.b: The spread of trades of a risky asset in a fixed-mix portfolio of a risky asset
of Standard Bank Limited.
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The spread of trades of the risky asset shows variations up to 1000 observations
dominated by selling transactions which result from a trending risky asset. From the
1000™ observation the spread of trades revert to buying transactions with a widen
spread over selling transactions as the price of the risky asset suddenly changes with

a reversal of about a total of the initial price..

The frequent fluctuations of a risky asset spread the selling transactions which vary
with an above limit total differential of holdings of about 60 percent indicating in-
creasing selling transactions to a total differential of holdings limited below 80 per-
cent of the total differential of holdings. The spreads of trades of a risky asset dimin-
ish towards the closing of a portfolio. The portfolio closes with a 32 percent of the

initial holdings of a risky asset

The quantification of portfolio growth of fixed-mix portfolios is shown to be volatile
with large variations indicated by the spread of trades. The variations of trades of a
fixed-rate asset in a fixed-mix portfolio are found to be dominated by selling transac-
tions as the fixed-rate asset position accumulates and regains from a trending risky
asset. The trades of a fixed-rate asset increase with less variation which showing an
increasing momentum of a fixed-rate asset position in a portfolio as characterized by
frequent selling and buying transactions of a fixed-rate asset. The trades of a risky
asset vary frequently and widen as rebalancing transactions have large differentials in
number of units resulting from the reversals of prices showing an increased volatility.
The spread of trades in the performed computations indicated a diminishing number
of units of assets in a portfolio which resulted from trending positions where accu-
mulation gains and rebalancing gains are dominated by a unitary transaction with
mainly selling instructions. The selling instructions are due to trending market condi-
tions and the compounding of a fixed-rate asset. The value of excess risk in a portfo-
lio determines the potential of the market risk and the unstructured transaction which
impose a financial risk on the encountered market conditions. Further analysis exam-
ines the quantification of the gains and the financial risk involved over the market

risk.
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6.5 Quantification of excess value of risk in a portfolio

The excess value of risk is determined by the premium of a buy and hold strategy
which is more risky than the fixed-mix strategy. The risk of the buy and hold strategy
comes with the non-deterministic trend in a risky asset and a 67 percent chance not to
do well from reversals and down-trending conditions. The capital asset pricing model
is considered to set a basis of equilibrium for a risky asset in a portfolio as defined in
the appendix in model 4. The expected return of a risky asset is the return of a

benchmark and the premium of a strategy in the considered market.

The premium of a portfolio strategy is the excess return of the strategy to a bench-
mark return. The fixed-mix strategy is a discount strategy which is not compensated
by a performing market where it loses units of assets. The strategy performs on the
excess of underperforming and over performing market conditions where the equilib-
rium of trades is a binary transaction. The excess performance of the buy and hold
strategy and the fixed-mix strategy is the difference in the performance of the strate-
gies. The financial risk and the market risk of the strategies is coupled in the excess
performance of the strategy. The coefficient of excess value of risk from the initiali-
zation of the investment up to terminal time, v(0, @) = a.v,, is computed as the ratio
of the allocation in a fixed-rate asset and the relative asset performance ratio. The
excess value of risk is computed as the benchmark value, 4, of an internal rate of re-
turns, ry, and the coefficient of excess value of risk times the excess value return of a
buy and hold strategy to a fixed-rate asset. The value of risk in a portfolio with an
initial investment of x, accounts for the price of market risk as quantified by the ex-

cess value of the strategy given by,

r(t,a) =1+ v(t,a).(BoH(a) — 1) @)

where A = xo(e™2T=9) fort <T,xo > 0and —2 < a < 2.
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6.5.1 Quantification of excess value of risk in a portfolio of a risky asset
of ABSA Group Limited

The excess value of a portfolio strategy computed by equation (a) is shown in figure
6.5.1 as the offset of the benchmark return. The increased risk and the avoided risk
are at optimum in the value of 9.979 for 50 percent allocations in a fixed-rate asset.
The avoided risk is not compensated for and the increased risk yields rewards and
loses which in total eliminates the potential of risk. The strategies which allocate
complete allocations in a risky asset and in a fixed-rate asset are symmetric at a
benchmark value of 9.476 indicating an excess value on the increased allocations for
the risky return. The further allocation of market risk from a short position of a fixed-
rate asset offsets a 9.476 performance which indicates a strategy at excess.
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Figure 6.5.1: The excess value of risk of portfolio strategies of a risky asset of ABSA Group
Limited.

The performance of a buy and hold strategy measured with a Sharpe ratio at a value

of 0.0218 indicates an outperformance of a strategy with 200 percent short positions
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in a fixed-rate asset exceeding the performance of a benchmark strategy. The Sharpe
ratio decreases to a ratio of -0.0387 for strategies with increased allocations in a
fixed-rate asset to a strategy with 100 percent short position in a risky asset which
underperforms. The Sharpe ratios of fixed-mix strategies increase from a ratio of -
0.7788 indicating an underperforming strategy with 200 percent short position in a
fixed-rate asset to a ratio of -0.3467 for a strategy with 50 percent allocations in a
fixed-rate asset indicating an increasing performance over the down side risk. The
strategy with 100 percent allocations in a fixed-rate asset has an increased downside
risk at a ratio of -0.5113 which decreases to -2.4149 for further short positions in a

risky asset indicating an increasing downside risk for a fixed-mix strategy.

6.5.2 Quantification of excess value of risk in a portfolio of a risky asset
of AFGRI Limited

The excess value of risk of a portfolio strategy of a risky asset of AFGRI Limited is

shown in figure 6.5.2.
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Figure 6.5.2: The excess value of risk of portfolio strategies of a risky asset of AFGRI Lim-
ited.
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The portfolio strategies of a portfolio of a risky asset of AFGRI Limited are deter-
mined to have excess value of risk which is optimal over completely-mixed alloca-
tions. The excess value of risk of a portfolio strategy of a risky asset of AFGRI Lim-
ited is symmetric at a 50 percent allocation in the market risk at a value of 10.286.
The offset value of risk of the portfolio decreases with an increasing market risk. The
portfolio offset the benchmark for further allocations exceeding at short position of

150 percent in a fixed-rate asset.

The shown excess value of -9.961 for further allocations of market risk indicates a
demand for a portfolio strategy to encounter the value of risk in the market consid-
ered. The added risk and avoided risk by short positions in the portfolio is 2.997. The
buy and hold strategies outperform with increasing Sharpe ratios from 0.0088 to an
optimal ratio of 0.0128 for a strategy with 50 percent allocations in a fixed-rate asset.
The Sharpe ratios decreases from -0.0077 for allocations exceeding the benchmark to
a ratio of -0.0104 for a strategy with a 100 percent short position in a risky asset
showing increasing underperformance. The performance of a fixed-mix strategy with
short positions of 200 percent and 150 percent in a fixed-rate asset is not measured
for strategies underperforming with negative returns. The Sharpe ratios decreases
from -0.1025 for a strategy with 100 percent short position in a fixed-rate asset to a
ratio of -0.4851 for increasing allocations in a fixed-rate asset indicating an increas-
ing performance at a downside risk. The ratios increase from -0.1821 for a strategy
with 50 percent short position in a risky asset to a ratio of -0.0813 for a strategy with
100 percent short positions in a risky asset which shows an increasing performance

of an underperforming strategy.

6.5.3 Quantification of excess value of risk in a portfolio of a risky asset
of Anglo Gold Ashanti Limited

The excess value of risk of a portfolio of a risky asset of Anglo Gold Ashanti Lim-
ited is shown in figure 6.5.3. The excess value of risk is dominated by a fixed-rate
asset position where short positions increase the market risk. The added risk and

avoided risk which is not an offset of the strategy is 7.532 for both complete short
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positions in a portfolio. The complete allocation of risk in a portfolio exposes a fi-
nancial risk of 5.392 from a fixed-rate asset position. The value at equilibrium is
5.125 at 50 percent allocation in the marker risk. The excess value is increased up to
12.0 for further shorting in a fixed-rate asset. The increased position of a fixed-rate
asset encounters the financial risk of a portfolio underperforming the benchmark
where the excess value of risk increases. The excess value of risk is rewarded as the
risky asset underperforms. The excess value shows the premium of a portfolio strate-
gy over the downside risk of a trend-following strategy. The excess performance of
strategies is increased from a complete allocation in a risky asset to increasing short
positions in a risky asset.
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Figure 6.5.3: The excess value of risk of portfolio strategies of a risky asset of Anglo Gold
Ashanti Limited.

Exceeding the benchmark allocation, the increasing premium indicates the potential

of market risk for an active strategy. The added and avoided risk compensates equi-
librium sets by the capital asset pricing model as shown in model 3 in appendix.
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The performance of buy and hold strategies with 200 percent to 50 percent short po-
sitions underperforms with negative returns. The strategy with 100 percent alloca-
tions in a risky asset underperforms with a ratio of -6.9328 which further decreases to
-8.6610 for a strategy with 50 percent allocations in a fixed-rate asset. The perfor-
mance increases to a ratio of 10.5034 for a strategy with 100 percent short position in
a risky asset. The Sharpe ratios of fixed-mix portfolios decrease from a ratio of -
3.5238 for a strategy with 200 percent short position in a fixed-rate asset to a perfor-
mance of -1.2248 for a strategy with 50 percent short position in a fixed-rate asset
indicating an underperforming performance relative to a benchmark return of 947
percent. The ratio decreases from -7.8542 for a strategy with 100 percent allocations
in a risky asset to a performance of -432.3442 for a strategy with 100 percent alloca-
tions in a fixed-rate asset indicating an increasing performance of strategy with a
minimum risk. The performance decreases for strategies with 50 percent and 100
percent short position in a risky asset at Sharpe ratios of -28.9660 and -22.4597 re-

spectively indicating underperforming strategies with minimum riskiness.

6.5.4 Quantification of excess value of risk in a portfolio of a risky asset

of Anglo American Platinum Limited

The excess value of risk of portfolio strategies in a portfolio of a risky asset of Anglo
American Platinum Limited is shown in figure 6.5.4. The excess value of risk of a
portfolio is at equilibrium at 8.892 in the 50 percent allocation of the market risk.
The increased market risk shows the excess value of risk of about 23.0 for short posi-
tions in a fixed-rate asset indicating the risk of short positions over the underperfor-
mance in the market risk. The excess value of risk of the added risk and avoided risk
is 14.150.

The excess value of risk for further allocations in a fixed-rate position shows the
avoided risk by short positions in a risky asset to reward the portfolio over underper-
formance of a risky position. The performance of buy and hold strategies with 200
percent and 150 percent short positions in a fixed-rate asset underperforms with neg-

ative returns. The performance increases from a Sharpe ratio of -0.1461 for an un-
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derperforming strategy with 100 percent short position in a fixed-rate asset to a per-
formance of a Sharpe ratio of 0.0335 for a strategy with 100 percent short position in

a risky asset.
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Figure 6.5.4: The excess value of risk of portfolio strategies of a risky asset of Anglo Amer-

ican Platinum Limited.

The underperforming fixed-mix strategy of 200 percent short position in a fixed-rate
asset performs at a Sharpe ratio of -2.4620 increases the performance to a Sharpe ra-
tio of -0.2695 for increasing allocations in a fixed-rate asset. For a strategy with 100
percent allocations in a fixed-rate asset the performance decreases from a Sharpe ra-
tio of -0.5113 to a Sharpe ratio of -1.5905 indicating a decreasing performance of

strategies with increasing allocation in a fixed-rate asset.
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6.5.5 Quantification of excess value of risk in a portfolio of a risky asset

of Sasol Limited

The excess value of risk of portfolio strategies of a risky asset of Sasol Limited is
shown in the figure 6.5.5 with a portfolio performance dominated by a position of a
fixed-rate asset. The excess value of risk at equilibrium is 9.316 over the market risk
of 50 percent. The excess value of risk over the underperforming market of risk is at
13.300 for increased market risk in a short position of 200 percent of a fixed-rate as-
set. The added risk and avoided risk is in excess of 10.761 exceeding the value at
equilibrium indicating the potential of market risk and the financial risk of the appro-

priate transactions.
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Figure 6.5.5: The excess value of risk of portfolio strategies of a risky asset of Sasol Lim-
ited.

The performance of a buy and hold strategy underperforms the benchmark at a

Sharpe ratio of -0.0093 for a strategy with 150 percent short position in a fixed-rate

asset to a Sharpe ratio of -0.0031 for a strategy with 50 percent allocations in a fixed-
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rate asset. The performances outperform the benchmark to a Sharpe ratio of 0.0097
for a strategy with 100 percent short position in a risky asset. The Sharpe ratios of
fixed-mix portfolios increases from a ratio of -1.7294 for a strategy with 150 short
position in a fixed-rate asset which underperforms the benchmark to a ratio of -
0.2192 for a strategy with 50 percent allocations in a fixed-rate asset. The Sharpe ra-
tio decreases from -0.3051 to -1.2590 indicating a decreasing performance of strate-

gies with short position in a risky asset.

6.5.6 Quantification of excess value of risk in a portfolio of a risky asset
of Standard Bank Limited

The excess value of risk of portfolio strategies of a risky asset of Standard Bank is

shown in figure 6.5.6 with a dominating performance of a fixed-rate asset position.
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Figure 6.5.6: The excess value of risk of portfolio strategies of a risky asset of Standard
Bank.
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The excess value of risk at equilibrium is 9.396 below the performance of a fixed-
rate asset. The increased market risk with short positions in a fixed-rate asset of 200
percent is in excess of 11.403 with a performance of a risky asset of 9.144. The add-

ed risk and avoided risk is at a value of 10.119 over short positions in a portfolio.

The underperforming performance of buy and hold portfolio strategies increases
from a Sharpe ratios -0.0065 for a strategy with 200 percent short position in a fixed-
rate asset to a ratio of -0.0019 for a strategy with 50 percent in a fixed-rate asset.
The performance increases to a Sharpe ratio of 0.0040 outperforming the benchmark

return at a strategy with 100 percent position in a risky asset.

The Sharpe ratios of fixed-mix portfolios are underperforming the benchmark strate-
gy at a ratio of -19.7719 for a strategy with 200 percent short position in a fixed-rate
asset. The Sharpe ratio increases to -16.9748 for a strategy with 100 percent short
position in a fixed-rate asset as the market risk is reduced. The performance decreas-
es from a Sharpe ratio of -18.8646 for a strategy with 50 percent short position in a
risky asset to an underperforming performance of -67.6308 for a strategy with 50
percent short position in a risky asset as the market risk is transferred to a fixed-rate

asset over a volatile market.

The excess value of risk of portfolio strategies shows the premium of a trend-
following strategy which offsets the benchmark return. The offset premium shown
above the benchmark return is for portfolio strategies which underperform over the
market risk. The offset premium below the benchmark return shows the excess value
of a portfolio strategy over a risky return. The computed excess values of portfolio
strategies depicts the market price of risk captured along a trending risky asset and
the downside market risk over frequent reversal along an estimated trend. The value
of market risk over trending risky assets is valued as a single period transaction. The
performance of a fixed-rate asset has excess value underperforming the risky position
which impose a financial risk in short positions. The risky position performance is

found to have excess value of risk over the market risk. The financial risk of risky
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positions over trending market with short positions is realised by a transaction which
considers the reversals of the risky asset for effective rebalancing gains.

6.6 Quantification of risk-adjusted portfolio growth of a fixed-mixed

strategy

The computed excess value of risk is considered to induce risk-adjusted returns un-
der volatile conditions of the market. The relative asset price ratios are determined to
optimise the discrete performance over volatile conditions by adjusting the perfor-
mance of a fixed-rate asset with a position of minimum risk and manageable risk.
The hypothesis considered is termed a proxy hypothesis which ensures the stationary
condition in a portfolio. The condition of stationarity is validated by the application
of portfolio insurance strategy which renders the condition in a portfolio. The proxy
hypothesis uses a derivative instrument called the lookback straddle to retain risk-
adjusted returns in the underlying risky asset. The risk-adjusted returns are retained
to mitigate the risk of a trend-following transaction. The strategic approach of using

portfolio insurance hedges the strictly positive returns over trending trading periods.

The figure 6.6.1 illustrates a payoff timeline of a lookback option at maturity.

S:—1=A4S5 > 0,up trend
= AS < 0,down trend

= AS = g, = X;_yA4S;, reversal change
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Figure 6.6.1: The payoff timeline of a lookback straddle option at maturity.
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To ensure a positive return in a volatile trading period, for a trading period of length
T with an initial logarithm price S, = 1 the payoff timeline is shown over progressive

changes of the risky asset.

The payoff of a lookback call option increases as the risky asset lesser performs
which is denoted by a change size of a and the payoff of a lookback put option in-
creases as the risky asset over performs which is denoted by a change size b. The
combination of the options which buy at a minimum price and sell at a maximum
price give a payoff a + b which is at minimum if there is no change or if there is a
small change in prices of a risky asset and optimal if there are large changes or rever-
sals in prices of a risky asset.

The stationary tradable securities validate the proxy hypothesis where stationary risk-
adjusted returns from the payoff of a lookback straddle option assert the stationarity
condition derived from the underlying risky asset. The market risk is captured by an
appropriate strategy which retains risk-adjusted returns. The financial engineered ap-
proach that sets a basis to optimize on the application of self-financing constant re-
balanced portfolio strategies uses a portfolio insurance tactic to induce the stationari-
ty condition in a portfolio. The lookback straddle option retains a return of an under-
lying asset over a difference of the maximum price and the minimum price in the du-
ration of the derivative instrument. The retained returns over reversals of a risky as-
set are of a trend-following transaction and the reversal transaction. The excess val-
ue of risk of a portfolio is determined to enhance risk-adjusted returns and exceed the
performances of portfolio strategies as the risky asset trends. The proxy hypothesis
shows the value of a financial proxy which renders a financial condition of stationari-

ty in a portfolio which retains returns over trending and reversal conditions.

6.7 Time effective portfolio strategies that render a financial proxy

The stationary condition of asset prices which is the assumption for fixed-mix portfo-

lio strategies to yield unbounded exponential growth is derived by a subroutine strat-
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egy over a constant rebalanced portfolio. The subroutine strategy replicates total re-
turns which are strictly above the total returns of a no-trade region over a short-term
rebalancing period. The tactic of replicating the risk-adjusted returns and the excess
growth which results in the spread performance of the strategies is a tactic that uses
portfolio insurance strategy. The strategic approach which replicates stationary trad-
able financial securities is a fixed-mix strategy on a portfolio of a fixed-rate asset and
a lookback straddle option on an underlying risky asset. The designed strategy ren-
ders the stationarity condition on the portfolio by replicating a time-effective portfo-

lio that is favourable to portfolio objectives.

6.7.1 Performance of a proxy strategy in a portfolio of a risky asset of
ABSA Group Limited

The performance of a proxy strategy in a portfolio of a risky asset of ABSA Group

Limited is shown in figure 6.7.1.
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Figure 6.7.1: Performance of a proxy strategy of a risky asset of ABSA Group Limited.
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The financial proxy is a financial transaction of a fixed-mix portfolio strategy which
replicates the stationarity condition in a portfolio of a fixed-rate asset and a risky as-
set. The stationarity condition is replicated by a lookback straddle option which re-
tains a return of a risky asset over a maximum price and a minimum price over a time

of an option.

The performance of a proxy strategy of a fixed-mix portfolio strategy in a risky asset
of ABSA Group Limited exceeds the buy and hold strategy at an increasing relativity
factor. The relative ratio increases as the allocations in a fixed-rate asset decrease and
range from -4.41 up to 5.89 as shown in figure 6.7.1 by a curve line. The short posi-
tions in the risky asset lead to an underperforming strategy for further allocations in a
fixed-rate asset. The total value of a fixed-mix proxy strategy increases as allocations
in a risky security increase. The strategy that allocates 50 percent in a fixed-rate asset
outperforms the benchmark return and the risky return. The complete allocations in a
risky security retain a total value of 3571.03 percent. The complete allocations in a
fixed-rate asset return a total value of 269.68 percent which underperforms the
benchmark. Allocations above completely-mixed strategies under perform with nega-
tive returns. The proxy strategy of a fixed-mix portfolio with 50 percent allocations
in a fixed-rate asset grows at an exponential rate of 0.0007 which decreases gradually
to a rate strictly above 0.0002. The growth rate of a proxy strategy with -200 percent
is shown in the appendix in chart A.2.1.1 with a rate from 0.0036 which decreases
gradually to a long run rate of 0.0003.

The annual performance of arbitrary constant rebalanced self-financing portfolio in-
vestment strategies and annual performances of the buy and hold strategy are deter-
mined. The annual return of a fixed-mix portfolio of a risky asset of ABSA Group
Limited is optimal at a return of 8.23 percent with a strategy which allocates 50 per-
cent in a fixed-rate asset and the annual return of a buy and hold strategy is 16.21
percent. The fixed-mix strategy underperforms the trend-following strategy in a
trending risky asset. The annual returns of a buy and hold strategy increases from a
return of 13.21 percent at the allocation of -200 percent in a fixed-rate asset to an al-

location of 200 percent at a return of 19.32 percent. The annual return of a fixed-mix
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proxy strategy is 6.77 percent at a complete allocation in a fixed-rate asset and in-
creases to an annual return of 31.55 percent as allocations in a fixed-rate asset de-
crease to -200 percent. The performance of buy and hold strategies to a benchmark
return which is a return of a fixed-rate asset is determined by a Sharpe ratio which
shows the buy and hold strategy to outperform the benchmark return for strategies
with leveraged allocations in a fixed-rate asset as shown by a positive ratio. The
fixed-mix strategy underperforms the benchmark return over allocations from -200
percent to 200 percent in a fixed-rate asset on a high market risk. The large positive
Sharpe ratios of fixed-mix proxy strategies show an increasing excess returns for
leveraged allocations in a fixed-rate asset up to a 50 percent allocation in a fixed-rate
asset. The larger negative Sharpe ratios for a strategy with 100 percent in a fixed-rate
asset indicate an underperforming strategy not utilizing the market risk. The proxy

strategies with short positions in a risky asset underperform with negative returns.
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6.7.2 Performance of a proxy strategy in a portfolio of a risky asset of
AFGRI Limited

The proxy strategy of a portfolio of risky asset of AFGRI Limited is found to grow

optimally as allocations in a risky security increases.
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Figure 6.7.2: Performance of a proxy strategy of a risky asset of AFGRI Limited.

The relative ratio of a buy and hold strategy ranges from a factor of -1.5 to a factor of
2 as shown in figure 6.7.3 by a curve line. The proxy strategy attains an optimal total
value of 3403.59 percent at the allocation of -200 percent in a fixed-rate asset. The
proxy strategy underperforms at allocations above a complete allocation in a fixed-
rate asset. The performance of a fixed-mix proxy strategy is shown in figure 6.7.2.

The fixed-mix proxy strategy with complete allocations in a risky security outper-
forms the risky return of a risky asset at a total value of 1314.31 percent by a relative
factor of 1.089 to a buy and hold strategy. The buy and hold portfolio strategy with

50 percent allocations in a fixed-rate asset grows at a rate of 0.003 which gradually
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decreases to 0.00012 and the fixed-mix proxy strategy grows at a rate below the
growth rate of an index to 0.00011. The growth rate of a proxy strategy with -200
percent allocations in a fixed-rate asset is shown in the appendix in chart A.2.1.2.
The performance of completely-mixed fixed-mix portfolio strategies of a risky asset
of AFGRI Limited increases with an increasing allocation in a fixed-rate asset. The
fixed-mix strategies yield negative total value over allocations from -200 percent to -
150 percent in a fixed-rate asset as a result of a large spread of trades of a risky asset
with an initial jump of asset prices which stabilises towards the end of the investment
duration and closes with short positions in a risky asset. The annual return of a fixed-
mix strategy with a complete allocation in a risky asset is 0.67 percent which under-
performs a buy and hold strategy at an annual return of 16.98 percent. The annual
return of fixed-mix strategy increases to 11.47 percent at an allocation of 200 percent
in a fixed-rate asset where the annual return of a buy and hold strategy is 13.21 per-
cent. The annual return of a fixed-mix proxy strategy is 6.77 percent at a complete
allocation in a fixed-rate asset and increases up to an annual return of 24.08 percent

with an increasing allocation in a risky asset.

The positive Sharpe ratios of a buy and hold strategy show the excess return over
leveraged allocations in a fixed-rate asset up to a complete allocation. The discount
excess return is realised for allocations above a complete allocation in a fixed-rate
asset where the trend following strategy under performs the benchmark return. The
negative Sharpe ratios show fixed-mix strategies to underperform the benchmark re-
turn over leveraged and completely-mixed allocations and above the complete allo-
cation the strategy underperform with high market risk. The fixed-mix proxy strategy
outperforms the benchmark return over leveraged allocations up to a complete allo-
cation in a risky asset. The allocations above a complete allocation in a risky asset
underperform the strategy over a higher expectancy of market risk.
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6.7.3 Performance of a proxy strategy in a portfolio of a risky asset of
Anglo Gold Ashanti Limited

The performance of the proxy strategy on a risky asset of Anglo Gold Ashanti Lim-

ited is shown in figure 6.7.3.
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Figure 6.7.3: Performance of a proxy strategy of a risky asset of Anglo Gold Ashanti Lim-
ited.

The completely-mixed fixed-mix proxy strategies perform relatively optimal to a buy
and hold strategy. The fixed-mix proxy strategy performs as allocations in a fixed-
rate asset decrease. The buy and hold portfolio strategy underperforms over lever-
aged positions by incurring costs into a portfolio. The fixed-mix proxy strategy at-
tains an optimal total value of 9915.49 percent at the allocation of -200 percent. The
annual return of 3.30 percent is realised at a complete allocation in a risky asset cor-
responding to a total value return of 147 percent with a relative ratio of 23 to an out-
performing proxy strategy. The annual return increases up to an annual return of

19.05 percent at the allocation of 200 percent in a fixed-rate asset with a relative ratio
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below zero where proxy strategy underperforms in shorting the market risk. The lev-
eraged fixed-mix strategies underperform by losing 97.85 percent of the initial allo-
cation at the allocation of -200 percent in a fixed-rate asset to a leveraged allocation
of -50 percent by losing 36.32 percent of the initial allocations. The completely-
mixed allocations attain an optimal annual return of 7.19 percent at a complete allo-
cation in a fixed-rate asset.

The fixed-mix proxy strategy attains an annual return of 5.38 percent at a complete
allocation in a risky asset. The annual return increases up to 39.24 percent at the allo-
cation of -200 percent in a fixed-rate asset. The negative Sharpe ratios show the buy
and hold portfolio strategy to underperform the benchmark return of 539.23 percent
over allocations from -200 percent to 200 percent in a fixed-rate asset. The Sharpe
ratios show a higher expectancy of the market risk over allocations above complete
allocation in a fixed-rate asset. The Sharpe ratios show the fixed-mix strategy to un-
derperform the benchmark return over all allocations. The fixed-mix proxy strategy
outperforms the benchmark return for leveraged allocations up to 50 percent alloca-
tions in a fixed-rate asset. The allocation in a fixed-rate asset at and above a complete
allocation underperforms. The long run growth rate of a fixed-mix proxy strategy is
0.0002 below the rate of a buy and hold strategy for a portfolio with 50 percent allo-
cation in a risky asset. The growth rates of a proxy strategy with -200 percent alloca-
tions in a fixed-rate asset is shown in the appendix in chart A.2.1.4 from a rate of
0.0111 which decreases gradually to a long run rate of 0.0003.

6.7.4 Performance of a proxy strategy in a portfolio of a risky asset of

Anglo American Platinum Limited

The fixed-mix proxy strategy attains an optimal total value of 12894.03 percent at
the allocation of -200 percent in a fixed-rate asset with a relative performance ratio
of 64.02 to a buy and hold strategy. The fixed-mix proxy strategy with a complete
allocation in a risky asset outperforms the benchmark return at a total value of
4477.79 percent. The fixed-mix proxy strategy with 50 percent allocations in a fixed-

rate asset grows from a rate of 0.07 which decreases gradually to a rate of 0.008. The
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index of the portfolio grows at a rate of 0.0006. The growth rates of a proxy strategy
with -200 percent allocations in a fixed-rate asset are shown in the appendix in chart
A.2.1.5 with a rate of 0.0253 which decreases gradually to 0.0013. The performance

of a fixed-mix proxy strategy is shown in figure 6.7.4.
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Figure 6.7.4: Performance of a proxy strategy of a risky asset of Anglo American Platinum
Limited.

The buy and hold strategy of a portfolio of a risky asset of Anglo American Platinum
Limited incurs costs in a portfolio over allocations from -200 percent to -150 percent
in a fixed-rate asset. The annual return of 0.69 percent is realised at the allocation of
-100 percent in a fixed-rate asset up to an annual return of 17.85 percent at the allo-
cation of 200 percent. The fixed-mix portfolio underperforms the initial allocation in
a portfolio by losing 96.25 percent at the allocation of -200 percent and 29.22 percent
at the allocation of -100 percent in a fixed-rate asset. The annual return of a fixed-
mix strategy increases from 3.81 percent at the allocation of -50 percent in a fixed-

rate asset to an annual return of 8.78 percent at the allocation of 50 percent in a
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fixed-rate asset. The annual return of a fixed-mix proxy strategy is 6.77 percent at a
complete allocation up to an annual return of 33.17 percent at the allocation of -200
percent in a fixed-rate asset. The Sharpe ratios show the performance of a buy and
hold strategy underperforming the benchmark return over leveraged allocation in a
fixed-rate asset. The proxy strategy outperforms the benchmark return at a complete
allocation in a fixed-rate asset.

6.7.5 Performance of a proxy strategy in a portfolio of a risky asset of

Sasol Limited

The performance of a proxy strategy is shown in figure 6.7.5.
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Figure 6.7.5: Performance of a proxy strategy of a risky asset of Sasol Limited.

The fixed-mix proxy strategy performs linearly relative to a buy and hold strategy

over allocations in a fixed-rate asset. The fixed-mix proxy strategy attains an optimal
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total value of 11115.78 percent at -200 percent allocations in a fixed-rate asset. The
complete allocation in a risky asset attains a total value of 3885.05 percent. The
fixed-mix proxy strategy above 100 percent allocations in a fixed-rate asset yields
negative total value where a buy and hold strategy attains an optimal total value of
1012.67 percent at 200 percent allocations in a fixed-rate asset. The fixed-mix proxy
strategy with 50 percent allocations in a fixed-rate asset grows initially at a rate of
0.0018 which decreases gradually to a rate of 0.0002 above the growth rate of the
index of 0.0001. The growth rates of strategies with -200 percent allocations in a
fixed-rate asset are shown in the appendix in chart A.2.1.3 with a rate decreasing
gradually from 0.0096 to 0.0003.

The buy and hold strategy attains an annual return of 14.03 percent at the allocation
of -200 percent in a fixed-rate asset. The annual return increases up to a return of
16.26 percent at the allocation of 200 percent in a fixed-rate asset. The fixed-mix
strategy under performs the initial allocations in a portfolio over allocations from -
200 percent to -150 percent in a fixed-rate asset. The annual return of 0.81 percent is
attained at the allocation of -50 percent in a fixed-rate asset to an optimal return of
7.89 percent at a complete allocation in a fixed-rate asset. The annual return of a
fixed-mix proxy strategy is 6.96 percent at a complete allocation in a fixed-rate asset
up to an annual return of 33.03 percent at the allocation of -200 percent in a fixed-
rate asset. The Sharpe ratios show the buy and hold strategy to underperform the
benchmark return over leveraged and completely-mixed allocations in a fixed-rate
asset and above the complete allocation the strategy outperforms the benchmark re-
turn. The fixed-mix strategy underperforms the benchmark return with a higher ex-
pectancy of market risk over a completely-mixed allocation. The fixed-mix proxy
strategy outperforms the benchmark return over leveraged allocation and completely-
mixed allocations. The proxy strategy underperforms with higher expectancy of mar-

ket risk at 150 percent to 200 percent allocations in a fixed-rate asset.
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6.7.6 Performance of a proxy strategy in a portfolio of a risky asset of
Standard Bank Limited

The performance of a proxy strategy is shown in figure 6.7.6.
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Figure 6.7.6: Performance of a proxy strategy of a risky asset of Standard Bank.

The proxy strategy yield negative total value above a complete allocation in a fixed-
rate asset. The fixed-mix proxy strategy grows linearly up to an optimal total value of
9488.80 percent at the allocation of -200 percent in a fixed-rate asset. The fixed-mix
proxy strategy attains a total value of 3342.72 percent at a complete allocation in a
risky asset with a relative outperformance ratio of 3.59 to a buy and hold portfolio
strategy. The fixed-mix proxy strategy underperforms with negative total values at
allocations above 100 percent in a fixed-rate asset where a buy and hold strategy at-
tains optimal total value of 963.35 percent at an allocation of 200 percent in a fixed-
rate asset. The fixed-mix proxy strategy with 50 percent in a fixed-rate asset grows
initially from a rate of 0.0055 which decreases gradually to a rate of 0.0008 above

the growth of an index at a rate of 0.0006. The growth rates of a proxy strategy with -
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200 percent allocations in a fixed-rate asset are shown in the appendix in chart
A.2.1.6 with a rate from 0.0300 to a long run rate of 0.0012.

The buy and hold portfolio strategy of a risky asset of Standard Bank attains an an-
nual return of 14.59 percent at the allocation of -200 percent in a fixed-rate asset. The
annual return increases up to a return of 15.58 percent of at the allocation of 200 per-
cent in a fixed-rate asset. The fixed-mix strategy underperforms the initial allocations
in the portfolio at -200 percent allocations in a fixed-rate asset. The fixed-mix strate-
gy attains an optimal return of 9.56 percent at the allocation of 50 percent in a fixed-
rate asset. The fixed-mix proxy strategy attains an annual return of 6.77 percent at a
complete allocation in a fixed-rate asset up to an annual return of 31.07 percent at the
allocation of -200 percent in a fixed-rate asset. The Sharpe ratios show the perfor-
mance of a buy and hold strategy underperforms the benchmark strategy over lever-
aged and completely-mixed allocations. The strategy outperforms the benchmark at
the allocation of 150 percent to 200 percent in a fixed-rate asset. The fixed-mix strat-
egy underperforms the benchmark return. The fixed-mix proxy strategy outperforms
the benchmark return over leveraged allocations up to 50 percent allocations in a
fixed-rate asset. The proxy strategy underperforms the benchmark return at the allo-

cation of 100 percent to 200 percent in a fixed-rate asset.

The empirical performance of portfolio systems constructed by a fixed-rate asset and
risky assets show that the fixed-mix strategy yields non-negative growth below the
benchmark return. The performance of a fixed-mix proxy strategy outperforms the

benchmark return over completely-mixed allocations.

6.8 Summary of the interpretation

The quantitative performance of the computed portfolio strategies is found to yield
returns which are above the performance of individual assets for appropriate alloca-
tions of assets. The trend-following strategies yield superior performance for fixed-

mix portfolio strategies particularly for leveraged positions in a fixed-rate asset. The
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optimal performance of fixed-mix strategies is mostly determined over completely-
mixed portfolios in a fixed-rate asset on the range of -100 percent to 100 percent po-
sitions. The fast exponential growth in a fixed-mix portfolio is not realised since the
stationary condition of asset prices is not attained in the considered trending risky
assets. However, the fast exponential growth is of portfolios of a risky asset of AF-
GRI Limited and Anglo Ashanti Limited is realised with high variability of the port-
folio value which is dependents of the spread of trades. The stationary tradable secu-
rities release the fast exponential growth by rendering the stationary condition which

is derived over trending risky asset prices.

6.9 Conclusion

The attained performance of active portfolio management of fixed-mix strategies is
shown to outperform the buy and hold strategies over trending market conditions.
The risk-adjusted returns which arise in the application of fixed-mix strategies are
retained by using a portfolio insurance strategy which ensures positive contributions
into a self-financing strategy. The realised portfolio growth from the volatility of as-
set prices arises from the market price of risk which is used by portfolio insurance
strategies with a lookback straddle option to attain stationary tradable securities for
fixed-mix portfolio strategies. The excess performance of fixed-mix portfolios is at
discount to a performance of a buy and hold strategy the realized performance is be-
low the performance of a fixed-rate asset. The discount results from trades which are
dominated by selling transaction over trending market conditions. The determinant
factor of the excess performance of active managed fixed-mix portfolios is the excess
performance of underperforming market conditions and over performing conditions.
The low concavity of the ratio process of the performances of portfolio strategies in a
proxy strategy shows the superiority of a trend-following strategy over mean-
reverting strategy as indicated by increased returns of a financial proxy over the lev-
eraged risky position. The time-effective fixed-mix portfolios are managed to accu-
mulate rebalancing gains from risk-adjusted returns. The following chapter revisits
the research objectives and evaluate the performance of a fixed-mix portfolio strate-

gy and a buy and hold portfolio strategy.

164



Chapter 7
CONCLUSION

7.1 Introduction

The performance of portfolios of a fixed-rate asset and a risky asset of a company
listed in a major index the FTSE/JSE Top 40 index is analysed quantitatively. The
optimal application of fixed-mix portfolios is evaluated over 3736 discrete trading
periods. The fixed-mix strategy as an active portfolio management strategy discretely
trades assets after a change in asset prices to rebalance fixed-proportions of assets in
a portfolio thus increasing the value of the portfolio consistently over trading periods
in the market risk.

The aim of this chapter is to conclude the quantitative analysis of the computations
of fixed-mix portfolios comparable to a performance of an inactive investment hold-
ing strategy. The second aim is to remark the effectiveness of the financial proxy
using a lookback straddle derivative option in acquiring the improved results of
fixed-mix portfolios which are theoretical considered to yield fast exponential of
wealth in stationary market conditions. The last aim of the research is to consider
practical matters in the investment practise and to highlight the focused short com-
ings of fixed-mix portfolios and as well as the recommendations of further research

in this line of practise.

The enhanced performance of fixed-mix portfolios determined in generic market
conditions by acquiring a stationary financial condition provides an empirical evi-
dence of the optimality of fixed-mix portfolios. The financial proxy which optimizes
on de-trended stochastic asset prices is a transaction which ensures a deterministic
positive return over trading periods. The deterministic positive return is stationary
throughout the trading periods and uniform with a trend. The determined financial
proxy is a dual transaction which is encountered in trending market conditions and in

reversal market conditions. The transaction is adaptable to the reversals and the vola-
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tility of the trend which sufficiently retains risk-adjusted gains in generic market
conditions. The potential of financial engineering suggested by Dempster, Evstign-
eev and Schenk-Hoppé (2010) in the growth of fixed-mix portfolios is contributed to
by an innovative application of constant rebalanced portfolios with option-based

portfolio insurance using a lookback straddle option.

The literature of active portfolio management with fixed-mix portfolios (Dempster et
al., 2003, 2007, 2008, 2010), (Evstigneev and Schenk-Hoppé, 2002), appraises the
volatility of asset prices as a positive contributor in the portfolio growth. Under the
framework of the mean-variance model of Markowitz the perspective of risk is con-
trary to a modern portfolio theory perspective. The financial assets with most vola-
tility are preferable to financial assets of least volatility to provide performance var-
lations at a minimum cost. This view indicates the favourable asset types in fixed-
mix portfolios to be premium valued assets which have frequent fluctuations to trade
the spread of the value of the asset. The portfolio insurance strategy using a lookback
straddle option is used to effectively de-trending stochastic asset prices in order to

retain strictly positive returns over discrete rebalancing.

The considered daily asset prices of a fixed-rate asset with a short rate determined as
an effective rate of quoted prime rates in the performed computations showed less
significant differences over up-trending and down-trending prime rates conditions.
The computations of fixed-mix portfolios showed an increasing value over a long run
with increased variability resulting from the spread of trades. The variability from the
spread indicated the potential of actively and sufficiently rebalancing the portfolio to
manage the cost and optimizing the rebalancing gains. The released performance of
fixed-mix portfolios shows the consistency performance of fixed-mix portfolios
which are optimal in market conditions with stationary reversals outperforming a buy
and hold strategy. The growth rates of mean-reverting fixed-portfolios are increased
over the growth rates of buy and hold portfolios with non-decreasing performances.
The potential of fixed-mix strategies is realised over a long run with less perfor-
mance gains over trending markets. The proxy strategy holds the condition of trend-

stationarity which is favourable for trend-following strategies. The performance of a
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proxy strategy exceeds the buy and hold strategy in trending market conditions. The
low concavity of the relative performance ratios of a proxy strategy to a buy and hold
strategy indicates the superiority of fixed-mix portfolios for trend-following strate-
gies in a trending market with reversals. The superiority of the proxy strategy is indi-
cated by relative performance ratios of the strategy relative to a buy and hold strategy
which outperforms in trending markets. The dominating strategies of buy and hold
portfolios exceed the performance of fixed-mix portfolios by large factors which in-
dicate unfavourable market conditions for fixed-mix portfolios in the market risk of

trending conditions.

The fixed-mix strategy outperforms in markets with reversals as found in the portfo-
lios of a risky asset of Anglo Gold Ashanti Limited where the strategy outperforms
the risky return of an asset. The optimal performance of a fixed-mix strategy for all
considered risky portfolios range from an annual return of 7 percent to an annual re-
turn of 12 percent which indicates a benchmark performance. The fixed-mix portfo-
lios are effective particularly for portfolio objectives which are conserving funds and

using less leveraging strategies.

The proxy hypothesis which holds the condition of fixed-mix portfolios comes at an
expense of an innovative strategy. The realised gains outperform the performances of
the utilized assets which show the strategy to be sufficient in generating growth and
hedging funds for self-financing portfolios. The self-financing portfolios are found to
be effective in dealing with liabilities under the validity of the proxy hypothesis. The
growth rates of fixed-mix portfolios under the proxy hypothesis are determined to
strictly exceed the growth of individual assets and to be stable in the long run. The
volatility of individual assets and appropriate risk managing tools are shown to be
more effective in holding gains in a volatile market.

7.2 Computations of a financial proxy

The analysis focused on realizing the impact of volatility and to design a trading

strategy that efficiently utilizes the presence of volatility. The computations of a fi-
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nancial proxy showed an optimal performance of fixed-mix portfolios for de-trended
stochastic asset prices in trending markets which dominates the performance of buy
and hold portfolios. The tactic of using a combination of lookback options effectively
hedge the market risk. The constructed approach of de-trending asset prices suffi-
ciently holds the condition of stationarity in a self-financing fixed-mix portfolio. The
constructed approach is effective for trend-following strategies which leveraged the

gains of a risky asset.

A major problem of the unrealized potential of stochastic asset prices in generic mar-
kets conditions particularly in a trending market is resolved by active portfolio man-
agement approach which focuses on the market risk and the financial risk of the
strategy. The unrealised gains of a fixed-mix strategy in a portfolio of a fixed-rate
asset and a risky asset are determined over the spread of trades at discrete rebalanc-
ing. The spread of trade is the difference of discrete portfolios. The unrealised gains
over discrete portfolios are quantified by a portfolio insurance strategy under the
market price of risk of discrete portfolios. The theoretical hypothesis in Dempster et
al. (2007) asserts fast exponential yield under the condition of stationary markets.
The portfolio insurance strategy enhanced the performance by hedging the financial
risk of the fixed-mix portfolio to construct a robust approach of tradable stationary
asset processes which evolve uniform returns of an option to a rather fast exponential

growth.

The approach implements fixed-mix strategies by effectively dealing with counter
implications of the market price of risk in generic financial markets. The replication
strategy of portfolio insurance constructs stationary tradable securities using a look-
back straddle which ensures positive gains over multi-period transactions in a trend-
ing risky asset as well as in the market risk with large reversals.

The feasibility of the approach to determine a financial proxy which optimises the
application of stationary tradable securities for fixed-mix portfolio strategies is the
analytical results of Dempster et al. (2010). This result is, under a non-degeneracy

condition and the stationarity of relative price ratios the fixed-mix portfolio in the
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long run grows at a rate strictly exceeding the rate of a trending price index. The
risks and returns of portfolios of a riskless asset and risky asset are optimum de-
pendently. Non negative derivative returns are retained discretely. The retained re-
turns are increased in volatile market conditions. The performed empirical analysis
of a financial proxy of fixed-mix portfolio strategy under the findings of growth in-
duced by volatility in Dempster et al. (2007) show the inefficient portfolios of in-
creased volatility in the mean-variance model sufficient to yield risk-adjusted growth

over trending stochastic asset prices.

The unrealised potential of stochastic processes under fixed-mix strategies arise in
the randomness of the stochastic asset prices and the rebalancing method with is as-
sociated with the costs. The market price of risk measured by an excess return over a
downside risk is retained by a lookback straddle option which is a financial deriva-
tive instrument suggested by Darius et al. (2012) as a trend-following strategy. The
unrealized gains are subjected to transaction costs which are prone to frequent trad-
ing and excess gains over transactions. Moreover, the use of a portfolio insurance
strategy compensates for the cost of frequent transactions on the excess returns of the

market.

The quantification of market price of risk by derivative instruments to retain a yield
that exceeds the cost over risk-adjusted returns and anticipated risk in a rebalancing
period enhances the condition of stationarity. The excess growth or the spread per-
formance of the trend-following strategies over a fixed-mix strategy shows the supe-
riority of the trend-following strategy to enhance the performance of fixed-mix strat-
egies over rebalancing periods. The optimally quantified market risk in the mean-
variance framework gradually yields positive excess growth for any favourable arbi-
trary portfolio. The quantification of a derivative strategy induces the condition of
stationarity by deriving stationary tradable securities. The tradable stationary security
is required to model risk-adjusted return differentials in order to hedge the expected
fast exponential growth of a fixed-mix portfolio. The time effective portfolios with
financial engineered instruments are favourable to portfolio objectives to induce risk-

adjusted growth for an appropriate financial transaction over trading periods.
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The designed strategy which hedges the fast exponential growth in generic markets
considers a risky security which retains a return of risky asset on the minimum price
to a maximum price over the duration of a security. The retained gains are consistent

in volatile market conditions.

7.3 Practical matters

The quantitative analysis of arbitrary performance of constant rebalanced self-
financing portfolio investment strategies shows dependence on periodic rebalancing
where in practice the rebalancing periods are monthly, quarterly or semi-annually.
The realised performance of a proxy strategy in fixed-mix portfolios used a weekly
rebalancing. High frequency rebalancing is shown to increase the value of a portfolio
under fair consideration of limitations of fixed-mix portfolios. The fixed-rate asset on
prime rates serves as an appropriate tool for benchmarking liabilities.

The performance of arbitrary fixed-mix proxy strategies shows the portfolio of a
fixed-rate asset and a risky asset to be favourable on leveraged allocations in a fixed-
rate asset. The dynamics of asset allocation in fixed-mix portfolios show a perfor-
mance reduction for strategies which yield on the benchmark return by shorting a
risky asset. The fixed-mix proxy strategy which yields on the risky return outper-
forms exceedingly. The fixed-mix decision rules as determined by Mulvey et al.
(2007) are favorable for index funds and exchange traded funds of minimal transac-
tion costs, tax exempt and tax deferred accounts. The research shows a growing po-
tential of fixed-mix portfolio strategies particularly for the hedge funds community
where the trading practice has less restrictions and high innovations. James (2012)
noted that a determined-analytical approach and appropriate use of derivatives is ef-
fective when consolidated in the risk management framework under the objectives of
the portfolio. In the investment practice, rewarding a risk-control consistent plan of
action is proven successful. The active portfolio management with fixed-mix portfo-

lios determines innovative tools under portfolio objectives which is shown to have
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sophisticated solutions of analytic, numeric and Monte Carlo methods as noted in
Markowitz (2013) and in Kung et al. (2013).

The outcome of the research restores the confidence of long term investors in volatile
markets and emerging markets. Practical matters in placing funds for the investment
community demand a forward scrutiny interest to challenge co-movements that come
with diversification in the prospect of the future. It’s is noted in (James et al., 2012)
that markets have become extra ordinarily connected under the categories of com-
mon shocks which are sudden changes in the interest rate and financial linkages such
as investor behaviours and opinions with connections across asset classes. The fixed-
mix portfolios retain the excess performance of over performance and underperfor-
mance in the market risk with the portfolio growth value emerging from less efficient

portfolios of low cost.

7.4 The focused short comings of fixed-mix strategies

Theoretical fixed-mix portfolios are effectively on a market with stationary asset
prices such that the non-degeneracy condition of the price ratios holds by the non-
constancy in the portfolio, indicating a benchmarked variability of a stochastic.
Moreover, the condition of stationarity which does not generally holds in practice,
Dempster et al. (2007), strategic tactical implementations are recommended to attain
a price ratio process of strictly positive returns to evolve revolutionary into a strate-
gy. The costs of frequent rebalancing which are prone in the time deterministic hedg-
ing or the rebalancing time are not evaluated in particular. This is regarded to be a
minor drawback in the potential of multi-periods active optimal transaction returns
over the stochastic. The financial risk of sub optimal rebalancing gains in a fixed-mix
portfolio strategy of asset prices is encountered at a cost of a maximal price differen-
tial derivative option, the lookback straddle, which is expensive to a plain vanilla
straddle derivative option that attains a price level differential over a stochastic of the

underlying asset prices.
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7.5 Recommendations

The active portfolio management practise has been shown to increase the value of
managing risky assets in the equity market. High frequency trading under fixed-mix
strategies is recommended to analyse the consistency of rebalancing gains and to
outperform high frequency trading benchmarks in the short term view. The limita-
tions of the research are costs associated with the strategy and the sufficient empiri-

cal market risk which incorporates the determined financial risk.

Future research aims to analyse risk-adjusted returns in volatility trading and to ana-
lyse the time liability value of fixed-mix portfolios empirically in generic markets
with volatile inefficient portfolios of low costs and to ensure the degrading of the fi-
nancial growth over the stochastic condition. The research recommends a further
analysis of stationary conditions in markets such as the currency market and to in-
volve exchange traded funds and other assets classes to optimize the financial proxy.
Furthermore, there is a need to consider convergence trades under non-degeneracy
conditions and the potential of re-balancing financial engineered returns in multi-
periods. Future research recommends examining the proficiency and the limitations

of the financial proxy which is a dual transaction of lookback options.
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A.1 Appendix: The Models

1. The market model

The market model considers three tradable assets in the market namely the fixed-rate

asset, the risky asset and the derivative instrument. The price of a fixed-rate asset at

time t,
P(t) = P(t + 1)e "5t St is a discrete time period.
r is a fixed rate over a discrete period.
AP(t) =1In (P;t(t)l)) = (It4q — 1:)0t is a discrete change.

The log model of risky asset prices is

S(t) =In(s(t) /s(0)) is the initialised price of an asset.

AS(t) = S(t) —S(t—1) isthe rate of return.

d=S()/t is the growth rate of asset prices.

AS(1) + -+ AS(t)
'u =
t
is a drift rate of an asset price.

o = Vvar(45(t))
is the volatility.

The rate of the empirical parameter ¢ in a distribution of T observations is
computed by o Vdt where dt = zTE (annually) and dt = % (daily).

The definitions of the derivative instruments are given below,

175



1.1  (Darius et al., 2002)
Straddle purchase is a combination of a short put and a short call option

S@®)p = —(p(®) + c(v))

1.2 (Darius et al., 2002)
Straddle Long is a combination of long put and long call options

S@c =p(®) +c(®)

1.3 (Darius et al., 2002)
Lookback put is a put option with a strike price determined as the maximum

value of the stock price during the life on an option.

p(t); = K — S(t) where

K =
max 5(t)

1.4  (Darius et al., 2002)
Lookback call is a call option with a strike price determined as the minimum

value during the life on an option.

c(t); = S(t) — K where
=g s®

1.5 (Darius etal., 2002)
Lookback straddle is a combination of a lookback put and a lookback call

S =p(); +c(t),
2. The trading model

The trading model considers a financial market model of two assets which is de-
scribed by the following vector,

S@) = [S()1, S(O)2].
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A trading portfolio specify the number of each asset held in the portfolio at each trad-
ing period by the following vector,

h(t) = [h(t)1, h(2)] .

2.1 The buy and hold trading portfolio strategy with a number of assets specified by

an asset allocation ratio a is described by the matrix equation

V() =h(0)S(t), -2<a<s?2,

h(0); = aV(0)/5(0); and

h(0), = (1 = )V (0)/5(0)».

2.2 The fixed-mix trading portfolio strategy with a fixed proportion a is described by

the matrix equation,

V() = h()S(t), -2<a<?2,

h(t), = aV(t)/S(); and h(t), = (1 — )V (£)/S(t)2.

2.3 The proxy strategy of a fixed-mix portfolio with a fixed-proportion o is described

by the vector equation

V(t) = h(t)S(D), —2<a<2,
V() = V(t—1) + AV(E)

AV = adS(t), + (1 — a)S(t),,

h(t); = aV(t)/S(t); and
h(t), = (1 = a)V()/S(D)2.
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3. The Merton model of asset prices
(Dempster et al., 2007)
The rate of returns of an asset price process is described by a Merton’s stochastic dif-

ferential equation,
dS(t) = S(t)(udt + adW,),

u is a drift rate; o is the volatility and W; is a Wiener process such that the variance
and the mean are t and zero respectively, implying an instantaneous time differential

variance, var[dW,] = dt.

4.The Capital asset pricing model

(Fama, French, 2004)

The Sharpe-Lintner capital asset pricing model defines the expected rate
of return of an asset as the risk-free asset’s rate of return and the risk
premium which is the excess return on the market to a risk-free asset

times the beta of the asset which is given by the equation.

E[r] =19+ BE[u — 10]

_ Cov(r, )
)

rp- rate of return of a risk-free asset.
r — rate of return of an asset.
u - rate of return of a market portfolio.

B- risk premium coefficient.
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5. The Markowitz’s mean-variance model

(Farshid, Erkko, 2012)

The Markowitz model

The model determines portfolio weights for the investment objectives
which are to maximize the expected portfolio returns for a specified level
of risk or to minimize the portfolio risk for a specified level of portfolio
performance. The portfolio objectives are given by the following mean-

variance optimization problem.

(Optimal return problem)

max, E [aR]
s.t. d(aR) < opapgeT; 2 <1
(Minimum risk problem)
min, o(aR")

s.t. E[CCR] = UTARGET> Ja<l1

6. The Sharpe ratio

(John et al., 2003)
The Sharpe ratio is a performance measure of a portfolio strategy to a benchmark
performance. The ratio is defined as the excess return of the strategy to a benchmark

return over a standard deviation of returns of the strategy. The ratio is defined below,

(r—mo)

o(r)

Sharpe ratio =

1o~ return of a benchmark.
r - return of a strategy.

o(r) - risk of a strategy.
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7. The ARIMA model

(Brooks, 2002)
The Integrated Autoregressive moving average

Ve = U+ P1Ye1+ PaYVez + o+ Gpyep HO1 U1 + Opupp + o+ OqU g + Uy
E[u.] = 0;E[u,*] = 0% E[usus] = 0,t # 5.

A.2 Appendix: Charts and Tables of performances

2.1 Charts
A.2.1.1 Chart: The ARIMA models of differenced relative price ratios.
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A.2.1.2 Chart: Growth rates of a proxy fixed-mix portfolio of a risky asset of ABSA
Group Limited. The fixed-rate asset allocation is -200 percent.
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A.2.1.3 Chart: Growth rates of a proxy fixed-mix portfolio of a risky asset of AFGRI

Limited. The fixed-rate asset allocation is -200 percent.
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A.2.1.4 Chart: Growth rates of a proxy fixed-mix portfolio of a risky asset of Sasol

Limited. The fixed-rate asset allocation is -200 percent.
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A.2.1.5 Chart: Growth rates of a proxy fixed-mix portfolio of a risky asset of Anglo

Gold Ashanti Limited. The fixed-rate asset allocation is -200 percent.
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A.2.1.6 Chart: Growth rates of a proxy fixed-mix portfolio of a risky asset of Anglo
American Platinum Limited. The fixed-rate asset allocation is -200 percent.
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A.2.1.7 Chart: Growth rates of a proxy fixed-mix portfolio of a risky asset of Stand-
ard Bank Limited. The fixed-rate asset allocation is -200 percent.
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2.2 Tables

Total returns and annual returns of portfolios of a fixed-mix proxy strategy, fixed-

mix strategy and a buy and hold strategy, relative performance ratios to a buy and

hold strategy and a performance measure to a benchmark asset over a duration of the

investment. (n/a implies not available — not countable exponentially)

A.2.2.1 Table: Performance of portfolios of a risky asset of ABSA Group Limited.

1.2693|proxy FiM{a) proxy |FiM{a) |BoH(a) FiM(a) proxy |FiM(a) |BoH(a)
a FiM(a) proxy |FiM(a) BoH(a) Relative ratio |Relative ratio [annual return |annua| retum |annua| return | Sharpe ratio |Sharpe ratio |Sharpe ratio
-2 101.7375 01217 17.1329 140.7790 5.9381 0.3155 -0.1438 0.1939 54 4412 -0.7788 0.0218
-1.5 85.2307 0.3928 15.8568 40.3681 5.3750 0.3034 -0.0638 0.1886 54,8637 -0.7160 0.0217
-1 68.7239 0.9768 14.5807 14.9275 47133 0.2887 -0.0016 0.1829 55.0303 -0.6387 0.0213
-0.5 52.2171 1.8850 13.3047 7.0581 3.9247 0.2700 0.0433 01767 54 5044 -0.4928 0.0200
0 35.7103 28311 12.0286 4.2398 2.9688 0.2440 0.0712 0.1698 51.8495 -0.3642 0.0173
0.5 19.2036 3.3398 10.7525 3.2195 1.7860 0.2017 0.0823 0.1621 39.6460 -0.3467 0.0116
1 2.6968 3.0792 9.4764 3.0776 0.2846 0.0677 0.0768 0.1535 -449.8290 -0.5113 0.0000
15 -13.8100 22228 8.2003 3.6892 -1.6841|n/a 0.0545 0.1436|n/a -1.1496 -0.0193
2 -30.3168 1.2642 6.9242 58210 -1.3784|n/a 0.0155 0.1321|n/a -2.4149 -0.0387
A.2.2.2 Table: Performance of portfolios of a risky asset of AFGRI Limited.
1.2693|proxy FilM{a) proxy |FiM({a) |BoH{a) Fil{a) proxy |FiM{a) |BoH{a)
a Fil(a) proxy |FiM{a) BoH(a) Relative ratio |Relative ratio |annual return |annua| retum |annua| return | Sharpe ratio |Sharpe ratio |Sharpe ratio
-2 34.0359 -0.1770 17.1329 -96.8199 1.9866 0.2473 nia 0.1992 3.0244 n/a 0.0088
-1.5 28.8127 -0.1122 15.8568 -141.2956 1.8171 0.2356 n/a 0.1938 2.9252 nia 0.0093
-1 23.5895 0.0830 14.5807 175.6634 1.6179 0.2216 -0.1745 0.1879 27225 -0.1025 0.0100
0.5 18.3663 0.4715 13.3047 28.2167 1.3804 0.2041 -0.0527 0.1815 23210 -0.1162 0.0108
0 13.1431 1.1025 12.0286 10.9102 1.0927 0.1806 0.0068 0.1744 1.4444 -0.1596 0.0119
0.5 7.9200 1.9675 10.7525 54100 0.7366 0.1451 0.0482 0.1665 -1.2032 -0.2644 0.0128
1 2.6968 3.0792 9.4764 3.0776 0.2846 0.0696 0.0789 0.1577| -454.9332 -0.4851 0.0000
15 -2.5264 4.2628 8.2003 1.9237 -0.3081|n/a 01017 0.1475|n/a -0.1821 -0.0077
2 -7.7496 5.3696 6.9242 1.2895 -1.1192|n/a 0.1178 0.1357|n/a -0.0813 -0.0104
A.2.2.3 Table: Performance of portfolios of a risky asset of Anglo Gold Ashanti
Limited.
0.2729|proxy Fil{a) proxy |FiM(a) |BoH(a) FiM(a) proxy |FiM{a) |BoH(a)
o FilM{a) proxy |FiM{a) BoH{a) Relative ratio |Relative ratio |annual return |annua| return |annua| return |Sharpe ratio |Sharpe ratio ‘Sharpe ratio
-2 99.1549 0.0215 -6.3704 -295. 7706 -15.5650 0.3924 -0.3276 null 18578 -3.5238 n/a
1.5 82.9422 0.0840 -4.4099 -52.4697 -18.8080 0.3772 0.2114 null 1.6925 -2.5768 n/a
-1 66.7295 0.2598 -2.4495 -9.4287 -27.2422 0.3586 0.1151 null 1.3418 -1.6176 n/a
0.5 50.5168 0.6368 -0.4890 -0.7679 -103.2965 0.3348 -0.0385 null 1.2828 -1.2248 n/a
0 34.3040 1.2381 14714 1.1884 23.3139 0.3018 0.0182 0.0330 9.8770 -7.8542 -6.9328
0.5 18.0913 1.9071 34318 1.7995 5.2716 0.2472 0.0551 0.1053 232007 -19.9213 -8.6610
1 1.8786 2.3223 5.3923 23219 0.3484 0.0538 0.0719 0.1438| 5411866 4323442 0.0000
1.5 -14.3342 2.2280 7.3527 3.3001 -1.9495|n/a 0.0684 0.1703|n/a -28.9660 10.1627
2 -30.5469 1.6761 9.3132 5.5565 -3.2800|n/a 0.0441 0.1905|n/a -22 4597 10.5034
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A.2.2.4 Table: Performance of portfolios of a risky asset of Anglo American

Platinum Limited.

0.5584 proxy FiM{a) proxy |FiM{a) |BoH(a) FiM{a) proxy |FiM{a) |BoH(a)
a FilM{a) proxy |FiM{a) BoH{a) Relative ratio |Relative ratio |annual return |annua| return |annua| return |Sharpe ratio |Sharpe ratio \Sharpe ratio
-2 128.9403 0.0375 -3.0778 -§2.0915 -41.8938 03317 0.2241 n/a 22514 -2.4620 n/a
-1.5 107.8997 01977 -0.9854 -4.9842|  -109.4956 0.3195 -0.1106 n/a 16329 -1.3860 n/a
-1 86.8591 0.7078 1.1069 1.5638 78.4678 0.3047 -0.0236 0.0069 1.6931 -0.7661 -0.1461
0.5 65.8185 1.7465 3.1993 1.8318 20.5728 0.2858 0.0381 0.0794 8.0344 -0.4262 -0.0883
0 44,7779 3.0020 52917 1.7627 8.4620 0.2595 0.0750 0.1137 6.4665 -0.2752 -0.0565
0.5 23.7373 3.6212 7.3840 203 3247 0.2162 0.0878 0.1365 9.0360 -0.2695 -0.0278
1 2.6968 3.0792 9.4764 3.0776 0.2846 0.0677 0.0768 0.1535| -663.1696 -0.5113 0.0000
15 -16.3438 1.8491 11.5668 6.2563 -1.5856|n/a 0.0420 0.1671|n/a -1.4179 0.0214
2 -39.3844 0.7838 13.6611 17.4302 -2.8830|n/a -0.0166 0.1785|n/a -1.5905 0.0335
A.2.2.5 Table: Performance of portfolios of a risky asset of Sasol Limited.
0.9269| proxy FilM{a) proxy |FiM({a) |BoH{a) Fil{a) proxy |FiM{a) |BoH{a)
a Fil(a) proxy |FiM{a) BoH(a) Relative ratio |Relative ratio |annual return |annua| retum |annua| return | Sharpe ratio |Sharpe ratio |Sharpe ratio
-2 111.1578 0.0292 73977 253.73M 15.0260 0.3303 -0.2479 0.1403 64 3784 n/a nfa
-1.5 93.0810 0.1339 7.7442 57.8520 12.0195 0.3179 -0.1410 0.1435 59.7378 -1.7294 -0.0093
-1 75.0042 0.4503 §.0906 17.9655 9.2705 0.3027 -0.0559 0.1466 58.1568 -0.7659 -0.0082
0.5 56.9273 1.1228 8.4371 7.5146 6.7473 0.2834 0.0081 0.1495 36.7112 -0.3866 -0.0069
0 38.8505 2.0909 8.7835 4.2008 44231 0.2566 0.0517 0.1523 59.4937 -0.2466 -0.0053
0.5 20.7736 2.9239 9.1299 3.1226 22753 0.2127 0.0752 0.1551 46.7438 -0.2192 -0.0031
1 2.6968 3.0792 9.4764 3.0776 0.2846 0.0696 0.0789 0.1577| -462.0734 -0.3051 0.0000
15 -15.3801 24444 9.8228 4.0185 -1.5657|n/a 0.0627 0.1602|n/a -0.6330 0.0043
2 -33.4569 1.4612 10.1693 6.9597 -3.2900|n/a 0.0266 0.1626|n/a -1.2590 0.0097
A.2.2.6 Table: Performance of portfolios of a risky asset of Standard bank Limited.
0.9649 | proxy Fil(a) proxy |FiM(a) |BoH(a) FiM(a) proxy |FiM(a) |BoH(a)
a Fil(a) proxy |FiM(a) BoH(a) Relative ratio |Relative ratio |annual return |annua| return |annua| return |Sharpe ratio |Sharpe ratio \Sharpe ratio
-2 94.8880 0.5113 8.4778 16.5804 11.1926 0.3107 -0.0458 0.1459 2.0822 -19.7719 -0.0065
-1.5 79.5228 1.2404 8.6442 6.9689 9.1995 0.2987 0.0147 0.1472 1.9318 -17.3537 -0.0060
-1 64.1576 2.3641 8.8106 3.7269 7.2818 0.2840 0.0587 0.1485 1.7430 -16.9748 -0.0054
0.5 48.7924 3.5622 8.9771 25201 5.4352 0.2653 0.0867 0.1498 1.5158 -18.8646 -0.0046
0 33.4272 4.2615 9.1435 2.1456 3.6558 0.2395 0.0989 0.1511 1.1938 -24 4398 -0.0034
0.5 16.0620 4.0579 9.3100 22943 1.9401 0.1975 0.0956 0.1523 0.6696 -38.0271 -0.0019
1 2. 6968 3.0792 9.4764 3.0776 0.2846 0.0677 0.0768 0.1535 -0.9498 -62 6326 0.0000
1.5 -12.6684 1.8618 9.6428 51794 -1.3138|n/a 0.0424 0.1547|n/a -67.6308 0.0021
2 -28.0336 0.8958 9.8093 10.9499 -2.8579|n/a 0.0075 0.1558|n/a n/a 0.0040
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A.3 Appendix: Test program

FiMBoH2port

The program FiMBoH2port implements fixed - mix trading strategies and buy and

hold trading strategies. The simulation is carried on a two asset portfolio. The pro-

gram reads daily prices of a risky asset and daily short rates for a fixed-rate asset.

The program output the updated fixed-mix portfolio and a current value of a buy and

hold portfolio.

START PROGRAM:
T : Number of investment periods.
V[0]=1 . Initial amount in a portfolio.
V[t] : Total amount in a portfolio at time t.
pl[t] - Initialised price of a fixed-rate asset at current time t, p1[0] =1.
p2[t] - Initialised price of a risky asset at current time t, p2[0] =1.
h1[t] : number of fixed-rate assets.
h2[t] : number of risky assets.
t=1 - Initial holdings

boh_1 = (r1*V[t])/pd[t];
boh_2 = (r2*V[t])/p2[t];
t=1,2...T-1, T

: Time rebalancing
V[t] = hi[t]*pl[t] + h2[t]*p2[t];
hi[t] = (r1*V[t])/pd[t];
h2[t] = (r2*V[t])/p2[t];

Vt = boh_1*pl1[t] + boh_2*p2[t];
END PROGRAM:
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proxyFiMBoH2port

The program proxyFiMBoH2port implements fixed - mix trading strategies and buy
and hold trading strategies. The simulation is carried on a two asset portfolio. The
program reads daily prices of a risky asset and daily short rates for a fixed-rate asset.
The derivative instrument reads the price of the underlying risky asset and returns a
payoff over duration of a derivative. The program output the updated fixed-mix port-

folio and a current value of a buy and hold portfolio.

START PROGRAM:
T : Number of investment periods.
V[0]=1 . Initial amount in a portfolio.
V[t] : Total amount in a portfolio at time t.
pl[t] - Initialised price of a fixed-rate asset at current time t, p1[0] =1.
p2[t] - Initialised price of a risky asset at current time t, p2[0] =1.
h1[t] : number of fixed-rate assets.
h2[t] : number of risky assets.
t=0 - Initial holdings

boh_1= (r1*V[0])/p1[O];
boh_2 = (r2*V[0])/p2[0];

t=5,10... T-5, T
dpl = p1[t]-p1[t-5] : change of a fixed-rate asset in 5 discrete periods
dp2 = max (p2[t]) - min (p2[t]) : payoff of an option over a duration of 5 discrete peri
ods.
Deterministic time hedging
V[t] = V[t-1]+ r1*dpl + r2*dp2
hi[t] = (r1*V[t])/pl[t];
h2[t] = (r2*V[t])/p2t];
Vt = boh_1*pl[t] + boh_2*p2[t];
END PROGRAM:
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A.4 Appendix: Chart and Tables of preliminaries

A.4.1 Charts
Ratios of relative prices of a risky asset of ABSA Group Limited and a
fixed-rate asset (up trend/down trend)
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A.4.1.1 Chart: Relative price ratios of a portfolio of a risky asset of ABSA Group
Limited.

Ratios of relative prices of a risky asset of AFGRI Limited and a fixed-rate
asset (up trend/down trend)
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A.4.1.2 Chart: Relative price ratios of a portfolio of a risky asset of AFRI Limited.
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Ratios of relative prices of a risky asset of Anglo Gold Ashanti Limited

and a fixed-rate asset (up trend/down trend)
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A.4.1.3 Chart: Relative price ratios of a portfolio of a risky asset of Anglo Ashanti

Limited.

Relative ratio.

Ratios of relative prices of a risky asset of Anglo American Platinum and

a fixed-rate asset (up trend/down trend)
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A.4.1.4 Chart: Relative price ratios of a portfolio of a risky asset of Anglo American

Platinum Limited.

189



Relative ratio.

Ratios of relative prices of a risky asset of Sasol Limited and a fixed-rate

asset (up trend/down trend)
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A.4.1.5 Chart: Relative price ratios of a portfolio of a risky asset of Sasol Limited.
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A.4.1.6 Chart: Relative price ratios of a portfolio of a risky asset of Standard Bank.
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A.4.1.7 Chart: Log returns of daily prices of a risky asset of ABSA Group Limited.
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A.4.1.8 Chart: Log returns of daily prices of a risky asset of AFGRI Limited
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A.4.1.9 Chart: Log returns daily prices of a risky asset of Anglo Gold Ashanti Lim-
ited
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A.4.1.10 Chart: Log returns of daily prices of a risky asset of Anglo American Plati-

num Limited
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A.4.1.11 Chart: Log returns of daily prices of a risky asset of Sasol Limited
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A.4.1.12 Chart: Log returns of daily prices of a risky asset of Standard Bank Limited
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A.4.1.13 Chart: Growth rates of a risky asset of ABSA Group Limited.
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A.4.1.14 Chart: Growth rates of a risky asset of AFGRI Limited.
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A.4.1.15 Chart: Growth rates of a risky asset of Anglo Gold Ashanti Limited
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A.4.1.16 Chart: Growth rates of a risky asset of Anglo American Platinum Limited.
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A.4.1.17 Chart: Growth rates of a risky asset of Sasol Limited.
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A.4.1.18 Chart: Growth rates of a risky asset of Standard Bank Limited.
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A.4.2. Tables

A.4.2.1 Table: Descriptive statistics of daily log prices of risky assets.

N Range Minimum [Maximum| Mean  |Std. Deviation| Skewness | Kurtosis
Log price of a risky asset of AFGRI Limited 387 33178 -0.1335 31842 2.8310 0.4292 -3.3070 15.7070
Log price of a risky asset of ABSA Group Limited a736 26967 -0.0468 264749 1.3976 0.6932 0.1690| -0.9670
Log price of a risky asset of Standard Bank 3736 24994 -0.1126 2.3868 11617 0.6747 018001 -1.1530
Log price of a risky asset of Sasol Limited 3736 32170 -0.4788 2.7382 1.0046 0.8241 027901 -1.1540
Log price of  isky ssset of Anglo Gold American 3736 33642|  -0.8635| 24887 0.6855 0.9017| 01160 -1.0680
Log price of a risky asset of Anglo Gold Ashanti Limited 2987 1.6015 -1.0800 0.5215| -0.2238 0.3553 007201 -1.1240

A.4.2.2 Table: Descriptive statistics of daily total returns of a fixed-rate asset and of

risky assets.
N Range Minimum Maximum | Mean | Std. deviation | Skewness | Kurtosis

Statistic Statistic Statistic Statistic | Statistic Statistic Statistic Statistic
Prime rate (normal rate- up trending) 3736 156 10 2685 163518 34872 05073 -0.3098
Log price of a Fixed-rate asset (normal rate) 3736 2.2488 0.0000 2.2488 1.01158 0.6362 0.2701 -1.074
;"tf:}' returns of a Fixed-rate asset log price (normal 3735 0.0006 0.0004|  0.0010| 0.0006 0.0001 05073 -0.3102
Log price of a Fixed-rate asset { down trending) 3736 2.2485 0.0000 2.2485 1.2372 0.6361 -0.27] -1.0738
Ezféi:‘g;””s of a Fixed-rate asset log price { down 3735 0.0006 0.0004)  0.0010| 0.0006 0.0001  0.5077| -0.3098
Total returs ofa log price of a risky asset of ABSA 3735 0.3167 01796 0.1371)  0.0007 00230 0116 4982
Group Limited
'Bfl;t:'L returns of a |Og price ofa rlSkY asset of Standard 3735 0.3242 01863 0.1379 0.0007 0.0226 0035 5585
[ oraletuns of alog price ofa fisky asset orAFGRI 397, 4.0000 20000 20000 0.0009 0.0696 1708 532177
L"r:{e'gt“ms ofalogprice of a risky asset of Sasol 3735 0.3165 01735| 01429 0.0006 00249  -0095| 4053
Total returns of a log price of a risky asset of Anglo 3735 1.1180 05601 05579 0.0004 0.0302|  -0.182| 4391
American Platinum
Totalreturns of a log price ofa risky asset of Anglo 2986 0.2647 01053 01494  0.0001 0.0259 0418 2366
Gold Ashanti Limited
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A.5 Appendix: Charts and tables of value processes
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A.5.1.1 Value processes of a fixed-mix portfolio strategy of a risky asset of ABSA
Group Limited. Chart 1: Fixed 50 percent in a fixed-rate asset in up-trending prime

rates. Chart 2: Fixed 50 percent in a fixed-rate asset in down-trending prime rates.
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Value process
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A.5.1.2 Chart: Value processes of a fixed-mix portfolio strategy in a portfolio of a
risky asset of AFGRI Limited. Chart 1: Fixed 50 percent in a fixed-rate asset in up-
trending prime rates. Chart 2: Fixed 50 percent in a fixed-rate asset in down-trending

prime rates.
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A.5.1.3 Value processes of a fixed-mix portfolio strategy of a risky asset of Anglo
Gold Ashanti Limited. Chartl: Fixed 50 percent in a fixed-rate asset in up-trending
prime rates. Chart2: Fixed 50 percent in a fixed-rate asset in down-trending prime

rates.
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A.5.1.4 Chart: Value processes of a fixed-mix portfolio strategy of a risky asset of
Anglo American Platinum Limited. Chart 1: Fixed 50 percent in a fixed-rate asset in
up-trending prime rates. Chart2: Fixed 50 percent in a fixed-rate in down-trending

prime rates.
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A.5.1.5 Chart: Value processes of a fixed-mix portfolio strategy of a risky asset of
Sasol Limited. Chart 1: Fixed 50 percent in a fixed-rate asset in up-trending prime

rates. Chart 2: Fixed 50 percent in a fixed-rate asset in down-trending prime rates.

202



Value process
450
y=0.0006x+1
R =05618
4.00
350
= 300
ap
@
]
[
=
¥ 250
o
[
[=] eV 3luE O Fi
@
Tsu 2.00 —— 10 per. Mov. Avg. (Value of FiM)
= Linear (Value of FiM)
]
S
F 150
100
050
0.00
0 500 1000 1500 2000 2500 3000 3500 4000
Discrete observations.
Value process
45
y = 0.0006x+1
R® =0.5563
4
35 i
= 3
o
[
2
-]
i
=
@25
-]
[
o ——Value of FiM
L)
= 32 —— Linear (Value of FiM)
1]
= —— 10 per. Mov. Avg. (Value of FiM)
1]
2
F s
1
05
0
0 500 1000 1500 2000 2500 3000 3500 4000
Discrete observations.

Chart 2
A.5.1.6 Chart: Value processes of a fixed-mix portfolio strategy of a risky asset of
Standard Bank. Chart 1: Fixed 50 percent in a fixed-rate asset in up-trending prime
rates. Chart 2: Fixed 50 percent in a fixed-rate asset in down-trending prime rates.
A.5.2 Tables
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A.5.2.1 Table: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of ABSA Group Limited in up-trending prime rates.

ABSAGroulemlted, up trending M Range | Minimum | Maximum Mean S_td._ Skewness| Kurtosis
prime rate: Deviation
BoH{a), FiM{a) Statistic Statistic | Statistic Statistic Statistic Statistic Statistic Statistic

Total returns of a Fixed-mix portfolio
strateay FiM(-2)

Total returns of a Buy and Hold
portfolio strategy BoH(-2)

Total returns of a Fixed-mix portfolio
strategy FiM(-1.5)

Total returns of a Buy and Hold
portfolio strategy BoH(-1.5)

Total returns of Fixed-mix portfolio
strategy FiM(-1)

Total returns of a Buy and Hold

3736\ 11.5638 01002 11.6640 1.0885 1.4609 3.0830 11.427

3736 294243 0.8319) 30.2562 8.6564 7.0975 1.1800 0.297

3736 8.9030 02129 91160 1.3523 11615 2.5240 8.556

3736) 25361 08620 262231 77767 6.1877 1.1390 0142

3736 5.4112 0.3632 6.7744 1.6034 0.9295 1.2610 2817

borolio strategy BAHCA) a7as| 212079| o0go22| 221900  6.8980 52028 10600  -0.071
Total retumns of a Fixed-mix portfolio a7as| 42305| o0ssoe| 4790z 20201 08560 02610 -1.018
strategy Fib(-0.5)

Total returns of a Buy and Hold

portfolio strategy BoH(0.5) a7a6| 17.2347| 00223 121s89|  B.0172 44219] 09760|  -0.261
Total returns of a Fixed-mix portfolio 3736| 3.4938| o07798| 42738 21865 0.8651|  0.3010 112

strategy FiM{D)

Total returns of a Buy and Hold
portfolio strategy BoH(0)

Total returns of a Fixed-mix portfolio

strategy FiM(0.5)
Total returns of a Buy and Hold

3736| 131714 0.9524| 141238 51374 3.5827 0.8660 -0.714

3736 31644 0.9452 4 1096 2.0894 0.7859 0.4850 -1.012

B e e 3736| 98910 o0g9res| 108708| 42577  28417| 08080  -0.903
Total returns of 3 Fixed-mix portfolio 3736| 20792|  10000| 3.0792| 17462 0.5744| 06740 0674
strategy FiM(1)

Total returns of a Buy and Hold 3736| 84764 10000 94764  3.3779 22488| 10610  0.046
portfolio strategy BoH{1)

Total returns of 3 Fixed-mix portfolio 3736| 15513| 07316| =22828) 12841 03205 07600 0208
strategy Fili(1.5)

Total returns ofa Buy and Hold 3736) 93396 00042 93438) 24988 19626 17890| 2672
portfolio strategy BoH(1.5)

Total returns of a Fixed-mix portfollo 3736| 12518 04037| 18556| 08508  02188) 01610  -0.851
strategy FiM(2)

Total returns of 3 Fixed-mix portfolio 3736| 120257 -20086| 100171 16368 21166 16380| 2678
strategy BoH(2)
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A.5.2.2 Table: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of ABSA Group Limited in down-trending prime rates.

ABSA_Groulemlted, down M Range | Minimum | Maximum Mean S_td._ Skewness| Kurtosis
trending prime rate: Deviation
BoH{a), FiM{a) Statistic Statistic | Statistic Statistic Statistic Statistic Statistic Statistic
Total returns of a Fixed-mix portfolio
strateqy Fil(2) 3736 91753 0.0685 92438 0.9044 12222 28130 0534
Total returns of a Buy and Hold
portfolio sirategy BoH(-2) 3736 28.8434) -02483 285991 7.1199 5.9427 1.2080 0384
Total returns of a Fixed-mix portfolio
strategy FiM(-1.5) 3736 7.4954 01618 7.6573 1.1577 1.0073 24500 7719
Total returns of a Buy and Hold
partfolio strategy BoH(-1.5) 3736 245196 04577 249773 66222 6.0651 11710 0.225
Total returns of Fixed-mix portfolio
strateqy Fill(-1) 3736 57149 0.3160 6.0309 15214 0.8407 1.2140 2 607
Total returns of a Buy and Hold
portfolio strategy BoH(-1) 3736 204774 0.8820| 21.3595 6.1287 52064 1.1100 0004
Total returns of a Fixed-mix portfolio
strategy FiM(-0.5) 3736 4.0058 0.5139 45197 1.9139 0.8205 0.2750 1.001
Total returns of a Buy and Hold
partiolio strategy BoH(-0.5) 3736 16.8244 09172 17.7416 56330 4 3755 1.0140 0a1e
Total returns of a Fixed-mix portfolio
strategy Fil(0) 3736 3.4938 07798 42736 21865 0.8651 0.3010 112
Total returns of a Buy and Hold
portfolio strategy BoH(@) 3736 131714 09524 141238 51374 3.5927 0.BBE0 0714
Total returns of 3 Fixed-mix portfolio 3736| 31543| 00555 41008) 22060 07008 03070 1148
strategy FiM(0.5)
Total returns of a Buy and Hold

3736 9.8932 0.9808| 10.8739 4 6418 28972 0.6650
portfolio strateqy BoH(0.5) -1.052
Total returns of a Fixed-mix portfolio

3736 20788 1.0000 30788 1.8492 0.5808 0.1330
strategy FiM{1) 1114
Total returns of a Buy and Hold
portfolio strateqy BoH(1) 3736 84732 1.0000 94732 4 1462 2 3673 0.5180 0,817
Total returns of a Fixed-mix portfolio
strateqy Fib(1.5) 3736 1.4580 08716 23205 15189 0.3580] -0.0620 ~1.013
Total returns of 3 Buy and Hola a736| 9.2464| 05376| 9.8340] 36505 21304  0.6470 0.005
portfolio strategv BoH(1.5) _
Total returns of 3 Fixed-mix portfolio 3736 1.6737| 05100] 21837|  1.0665 02859 06100]  -0.463
strateqy FiM(2) ) :
Total returns of 3 Fixed-mix portfolio 3736| 115031| -08324| 106707| 31549 22796|  0.6940 0.19
strateqy Fil(2)
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A.5.2.3 Table: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of AFGRI Limited in up-trending prime rates.

AFGRI Limited, Up trending prime M Range | Minimum | Maximum Mean S_td._ Skewness| Kurtosis
rate: Deviation
BoH{a), FiM{a) Statistic Statistic | Statistic Statistic Statistic Statistic Statistic Statistic

Total returns of a Fixed-mix portfolio
strateay FiM(-2)

Total returns of a Buy and Hold
portfolio strategy BoH(-2)

Total returns of a Fixed-mix portfolio
strategy FiM(-1.5) 3710 69.6778| -03897| 60.2882| 204492 19.8092 0.6730 _0.841

Total returns of a Buy and Hold
partfolio strategy BoH(-1.5) 3736 523434 06761| 53.0195| 401242 13.6577 -1.3510 0.517

Total returns of Fixed-mix portfolio

3736| 125.1895) -0.9416| 124.2480| 306078 33.4284 0.9850 -0.117

3736| B2.5974 0.6098| 63.2072) 474734 16,6089 -1.3750 0.536

3887 371319 01001 37.23200 13.8412 11.3671 0.2190

strategy FiM(-1) -1.452
Total returns of a Buy and Hold

portfolio strategy BoH(-1) 3736 426486 07424| 4339101 327749 10.7185 -1.3150 0.503
Total returns of a Fixed-mix portfolio

strategy FiM(-0.5) 3736 18.6964 0.3719) 19.0283 8.5333 5.3994 01220 -1.802
Total returns of a Buy and Hold

partiolio strategy BoH(-0.5) 3736 3209574 0.8087| 33.7661 254257 7.8048 -1.2520 0.525

Total returns of a Fixed-mix portfolio
strategy FiM(0) 3736| 101982 07988 109972 5.3184 3.3399 0.0730 -1.855

Total returns of a Buy and Hold

3736) 232741 0.8750 241491 18.0764 49618 -1.1270

portfolio strategy BoH(0) 0.78
IEELLQJL;EEDGE Fixed-mix portralio 3736| 6.0281| 00002 69282 31647  14843| 04980 4 o0
Igﬁgf;“srt’;:tsgj E?;'E'?D'?S}Ho'd | 3736| 13.9217| 09413 14.8830| 107272 24496 08790 5 ecac
;'FELEJL;E%‘?E Fixed-mix portfolio 3736 20792| 10000] 30792] 17462 05744 08740 o
Egﬁ;?;ﬂ:zs;jEEI';'E';THU'U | 3736| 84764| 10000| 94764 33779  22488| 10610| o4
Efaatlefmzfmof; Fixed-mix portiolio 3736| 43742| 00038 43780| 038416 10873 14900 5 9p
;?f:ojie{“rt’::ts;E'I?;'E'E”S}H"mm |- 3734| 18.2755| -8.9317| 9.3438| 39735 4683 16780  1.sq;
;raate:]e\;“;i’rlf@“} . f"‘" 'mf" portra f” 3736| 9000a| -29138| 6.0980|  0.2081 17317 14300 g
S;Lat'eze‘:mi;fa Fixed-mix portrolia 3734| 202541| -192370| 10.0171| -11.3266 74940 18550 1315
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A.5.2.4 Table: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of AFGRI Limited in down-trending prime rates.

AF.GRI Limited, Down trending M Range | Minimum | Maximum Mean S_td._ Skewness| Kurtosis
prime rate: Deviation

BoH{a), FiM{a) Statistic Statistic | Statistic Statistic Statistic Statistic Statistic Statistic
Total retums of a Fixed-mix porifolio 3736 1105764 -08379| 1007385 244135 277111 12510 768
strateagy FiM(-2)

Total retums of a Buy and Hold 3736 622339 05972| 628312| 459368  16.1859| -1.3810 565
portfolio strategy BoH(-2)

Total retumns of a Fixed-mix portfolio a7as| e34627| -02s65| B34081| 470913 160081 o450 315
strategy FiM(-1.5)

Total returns of a Buy and Hold

portolio sttategy Bot(1 5) a736| 519530 06667 526108 280718|  13.3314] 13800 545
Total retums of Fixed-mix portfolio 3736| 349100 00644 3409744| 118268 102643 04350| 1225
strategy FiM(-1)

Total returns of 3 Buy and Hold 3738| 4167200 07381| 424081 220067| 104918 13240 528
partfolio strategy BoH(-1)

Total returns of a Fixed-mix portfolio 3736| 18.0753| 023656 18.4400| B8.0516 6.0420| 04200 1776
strategy FiM(-0.5)

Total returns of 2 Buy and Hold

borfolio strateqy BoHL0.5) a736| 323330 08056 331386 250415 7.6340| -1.2610 545
Total returns of a Fixed-mix portfalio

trateay FIl(O) 3736| 10.1983| o798 410.9972| 53184 3.3300| 00730] 1885
Total returns of 3 Buy and Hold a738| 232741 o0e7s0| 241401 180764 49618 14270 780
portfolio strategy BoH(0)

Total returns of 3 Fixed-mix portfolio 3736| 6.0233| 00045| 609278) 33400 15360 04010| 1285
strategy FiM(0.5)

Total returns of a Buy and Hold 3736 14.3130] 09444 152574 111113 26089|  -0.8400 2166
portfolio strateay EIpH(D.S} i

Total returns of 3 Fixed-mix portfolio 3738| 207sa| 10000 20788|  1.0482 05808 041330 114
strategy FiM(1)

Total returns of a Buy and Hold a736| 84732| 1.0000] 94732] 41462 23673| 05190 817
portfolio strateqy BoH(1) _

Total retumns of a Fixed-mix portiolio a736| 44645 00042| 4487| 00793 141991 11490 553
strategy FiM{1.5)

Total returns of 2 Buy and Hold 3736| 18.4868| -8FS28| 98340 -28190 45340  1.4380 1136
porfolio strateqy BoH(1.5) i

Total retums of a Fixed-mix portolio a7a6| os619| -20205| 65414 03403 19303| 08430 429
strateqy FiM(2) ) :

Total returns of a Fixed-mix portfolio 3736| 20.5325| -18.8617| 106707| -0.7841 72824 15300 1175
strateqy Fil(2)
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A.5.2.5 Table: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of Anglo Gold Ashanti Limited in up-trending prime rates.

ﬁ;g‘llt;'::g?"ﬁ Limited, Up trending M Range | Minimum | Maximum Mean Defit:t.ion Skewness| Kurtosis
BoH{a), FiM{a) Statistic Statistic | Statistic Statistic Statistic Statistic Statistic Statistic
1;;1:]9%;15[;3 Fixed-mix portolio 2087| 11786| 00086| 11842| 01444]  01388| 23940 ooy
Egﬁ'{)f;gﬁ;g;jgﬁ?;? Hola 2087| s8.1962| -sa771|  1.3191| 22668 17023|  -0.5680 008
Ifrzl‘aztmfﬁjfs}F”‘e‘j“m”‘pom"” 2087| 11261| 00301| 11551 02254 01978 17470 ..o
-;Ij-g}'?rlofotusrt?:tsgj BB;'E'ETS}HU'U 2087|  6.1374| -4@712| 126861 14872 12421 08080 o
Z;Liggmijrixe“'mix portiolio 2087| 10304| 00863 11257 03600|  0.1904] 14250| . o
;ﬁufgugt’::ts;: EEI':E[&:? Hold 2087| 40786 -28654| 12132| -07077 07896 03830 oo
ZEEL;TL,'__EE;_?:}FWd'm”‘ portiolio 2087| 08804| 02154] 10958 06008 04702 01420 400
Total returns of a Buy and Hold

borfolio sirategy BoH(0.5) 2087| 20198 -0.8595| 1.1603|  0.0718 03740 02080 4oy
ZS'ELLEJLI:EE;}TE Fixed-mix portolio 2987| 09378 04684 14083|  0.9178 02024 00930 .
Egtrfrufg”srt’::ts;: EEI':E[&D’;“ Hold 2087| 13450 03306 16845 08514 03031 05240 oo
EEELLQJL%S@“E Fixed-mix portfolio 2087| 11800 07870 19669 12586 03018) 04110 4 2y
Igﬁgf;“;t’;:tsgj EEI';'E'?D’?S}HU'U | 2967| 27007| 07589 3.4596)  1.6309 06925  0.8050| o410
1;;1;‘?%15(1";3 Fixed-mix portfolio 2087| 13223 10000 23223  15116] 03852 04890 oo
Egﬁ;?;ﬂ:zs;jEEI';'E';THU'U | 2087| 43923| 10000| 63923 24104|  11415| 08080 335
Efaatlefmzfm"fs‘: Fixed-mix portfolio 2087| 13289 09718| 23008| 15824 03081 02110 g0
;;:Jf{“rt’::ts;E'I?;'E'E”S}H"'dm : 2087| 64063 0.0487| 73550 31900  16006| 07890 o310
;raate:]e\;“;i’rlf@“} . f"‘" '""f" pora f’“ 2987| 16662| 08961 25822 14637 03042|  0.6040| o
S;Lat'e:]e:mig"}fa Fixed-mix portfolio 2087| ga42sa| 08957| 93218|  3.0605 20632|  07780| 303
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A.5.2.6 Table: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of Anglo Gold Ashanti Limited in down-trending prime rates.

Anglo_Asha.ntl Limited, Down M Range | Minimum | Maximum Mean S_td._ Skewness| Kurtosis
trending prime rate: Deviation
BoH{a), FiM{a) Statistic Statistic | Statistic Statistic Statistic Statistic Statistic Statistic
Total returns of a Fixed-mix portfolio
strateqy Fil(2) 2087 1.1756 0.0086 1.1842 01444 01888 2.3940 6.839
Total returns of a Buy and Hold
portfolio sirategy BoH(-2) 2087 81962 -6.8771 1.3191 -2.2668 1.7023] -0.5680 028
Total returns of a Fixed-mix portfolio
strategy FiM(-1.5) 2987 1.1251 0.0301 1.1551 02254 0.1976 1.7470 3301
Total returns of a Buy and Hold
partfolio strategy BoH(-1.5) 2087 61374 -48712 1.2661 -1.4872 1.2421 -0.5050 0283
Total returns of Fixed-mix portfolio
strateqy Fill(-1) 2087 11743 0.0062 1.1806 0.1256 0183 26480 8392
Total returns of a Buy and Hold
portfolio strategy BoH(-1) 2087 102830 -B.O9GE6 1.3164 -3.8889 25800] -0.1180 0964
Total returns of a Fixed-mix portfolio
strategy FiM(-0.5) 2087 0.8978 0.1981 1.0939 0.5645 0.1666 0.2670 0193
Total returns of a Buy and Hold
partiolio strategy BoH(-0.5) 2087 26375 14778 1.1506 -0.3337 0.5521 0.2070 0443
Total returns of a Fixed-mix portfolio
strategy Fil(0) 2087 0.9378 0.4684 1.4063 0.9178 0.2024| -0.0930 0737
Total returns of a Buy and Hold
portfolio strategy BoH(@) 2087 1.3450 0.3306 1.6846 0.8514 0.3031 0.5240 0895
Total returns of a Fixed-mix portfolio
strategy Fil(0.5) 2087 12715 08011 20726 1.3482 0.3391 0.2560 1.9
Total returns of a Buy and Hold

2087 3.1642 0.7862 3.9504 2.0364 0.9117 0.4140
portfolio strateqy BoH(0.5) -1.152
Total returns of a Fixed-mix portfolio

2087 15229 1.0000 25229 17374 0.4517 0.0450
strategy FiM(1) -1.244
Total returns of a Buy and Hold
portfolio strateqy BoH(1) 2087 5 3641 1.0000 6.3641 32215 1.5883 0.3340 1,145
Total returns of a Fixed-mix portfolio
strateqy Fib(1.5) 2087 17812 09729 27541 1.0472 0.4574] -0.3070 -1.005
Total returns of a Buy and Hold

2087 7.8633 0.9507 8.8140 4 4065 22729 0.2970
portfolio strategv BoH(1,5) _ -1.128
Total returns of 3 Fixed-mix portfolio 2987| 27845 09447| 37292| 19167 04701  0.6200
strateqy FiM(2) ) ) 0.58
Total retums of 2 Fixed-mix portiolio 2087| 10.3684| 08984 112868| 55018 29801 02770 4 44s
strateqy Fil(2) -
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A.5.2.7 Table: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of Anglo American Platinum Limited in up-trending prime rates.

ﬁg?ll;'fgm;n;?};t?ﬁ"“m' Up I Range Minimum | Maximum Mean Defit:t.ion Skewness| Kurosis

BoH{a), FiM{a) Statistic Statistic | Statistic Statistic Statistic Statistic Statistic Statistic

1;;1:]9%;15[;3 Fixed-mix portialio 3736| 40705| 00061 40768 05435| 05871 22540 < ggs
Egtrfrlofgusrt'::ts;: EIE';E?;? Hola a736| 20.3079| -7.7608| 215473] 21088 s2452| 147200 g
ZEEL;QJUFEE;_T_:}Fixe‘j'm”‘ portfolio 3736| 48124| 00437 48562| 08693 07204 18340
-;Ij-g}'?rlofotusrt?:tsgj BB;'E'ETS}HU'U 3736| 242187| 50166 19.2021] 23186 45234 16080 o
Z;Li;ejmijgmeu'mix portiolio 3736| 48903| 02157 51080  1.3138 08847 11430 oo
Egtrffuf;”;t’::t;’;:gﬁ?:f Hold 3736| 191208 22725 16.8570| 25305 38385 17080 ..
ZEEL;TL,'__EE;_?:}FWd'm”‘ portiolio 3736| 44542| 05150 49692 18041 10366 06780 oo
Total returns of a Buy and Hold

borfolio strateqy BoHL0.5) 3736| 146550 01441 145118 27423 32140|  1.6930 505
IEELLEJUF:EEDTE Fixed-mix portolio 3736| 45700 07191| 52900] 21359 10913 05200 .
Egtrfrufg”srt’::ts;: EEI':E[&D’;“ Hold 3736| 117458 04208 121667| 29542 26024 14570 oo
lizggemﬁu“f; Fixed-mix portfolio 3736| 34162 08854 43016) 21245 00325 05120 449
Igﬁgf;“srt’;:tsgj E?;'E'?D'?S}Ho'd | 3736| 89788 084z7| 9.8215| 31661 23433 10540 o4z
1;;1;‘?%15“";3 Fixed-mix portfolio 3738) 20792 10000 3.0792) 17462 05744| 06740 o o0
Egﬁ;?;ﬂ:zs;jEEI';'E';THU'U | 3736| 84764| 10000| 94764 33779  22488| 10610| o4
Efaatlefmzfmms‘: Fixed-mix portfolio 3736| 12748| 06424| 19172| 11840 03011 01890  _gga3
;?f:ojie{“rt’::ts;E'I?;'E'E”S}H"mm |- 3736| 111828 07103| 118920 35898 24384 18810 507
#‘raate:]e\;“;i’rlf@“} . f"‘" '""f" pora f’“ 3736|  16057| 01538| 17594|  0.5631 04004  0.4470|  _; 5eq
S;Lat'e:]e:mig‘fa Fixed-mix portfolio 3736| 140755 03975 14.4730) 38016 28563| 21870  4gg1
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A.5.2.8 Table: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of Anglo American Platinum Limited in down-trending prime rates.

ﬁgﬁl;ﬁgmpzﬁﬁ:l}ﬂ::i:num, Down M Range | Minimum | Maximum Mean Defit:t.ion Skewness| Kurtosis

BoH{a), FiM{a) Statistic Statistic | Statistic Statistic Statistic Statistic Statistic Statistic

1;;1:]9%;15[;3 Fixed-mix portolio 3736| 30300| 02652 27657 02785| 05085 19070 < ggs
Egﬁ'{)f;gﬁ;g;jgﬁ?;? Hola a738| 28.7837| -8.3937| 2039000 05702 51898 15800 g
ZEEL;QJL;E‘S(_T_:}Fixe“'m”‘ portiolio 3736| 37s52| -01337| 36215| 04794] 06770 14190 o
-;Ij-g}'?rlofotusrt?:tsgj BB;'E'ETS}HU'U 3736| 238256 -54914| 1ma342| 11662 44880 17290 o0
Z;Liggmijrixe“'mix portiolio 3736| 41512 00342) 41854 08102  0.8690| 1.0640( oo
Egtrffuf;”;t’::t;’;:gﬁ?:f Hold 3736| 18.8677| -25804| 162783 17622 37803 18280 ..
ZEEL;TL,'__EE;_?:}FWd'm”‘ portiolio 3736|  41083| 04738 42791| 12703  10204] 07870 oo,
Total returns of a Buy and Hold

borfolio strateqy BoHL0.5) 3736| 145385 -03160| 142225 23582 31813| 17930 505
ZS'ELLEJLII;IEEDTE Fixed-mix portolio 3736| 41906 04125 46031 17456 10807| 05660 0.
Egtrfrufg”srt’::ts;: EEI':E[&D’;“ Hold 3736| 117458 04208 121667| 29542 26024 14570 oo
EEELLQJL%S@“E Fixed-mix portfolio 3736| 35800 07007 42008) 20227 00277) 03700 449
Igﬁgf;“;t’;:tsgj EEI';'E'?D’?S}HU'U | 3736| 92367 08741 10.1108|  3.5502 23965 08380 047
1;;1;‘?%15(1";3 Fixed-mix portfolio 3736| 20788| 10000 30788 10492 05898 04330 .,
Igﬁgf;ﬂ;;s;j EEI';'E'?HU.HU'U _ 3736| 84732| 10000 94732) 41462 23673| 05190 a5
Efaatlefmzfm"fs‘: Fixed-mix portfolio 3736| 21052| G06602| 27855| 15827 05131|  03460| o3
;;:Jf{“rt’::ts;E'I?;'E'E”S}H"'dm : 3736| 112876 07380 120256 47422  26137| 08080 5797
;raate:]e\;“;i’rlf@“} . f"‘" '""f" pora f’“ 3736| 28178| 02371 3.0549) 11237 08160  0.5440| _; 5eq
S;Lat'e:]e:mig"}fa Fixed-mix portfolio 3736| 144427 04345 148772 53381 30700] 11730 4ge1
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A.5.2.9 Table: Descriptive statistics of discrete total returns of portfolio strategies of
a risky asset of Sasol Limited in up-trending prime rates.

Sasol Limited, Up trending prime M Range | Minimum | Maximum Mean S_td._ Skewness| Kurtosis
rates: Deviation

BoH{a), FiM{a) Statistic Statistic | Statistic Statistic Statistic Statistic Statistic Statistic
Total returns of a Fixed-mix portfolio

strateqy Fil(2) 3736 3.9468 0.0183 3.9651 06211 0.6610 1.7070 3.602
Total returns of a Buy and Hold

portfolio sirategy BoH(-2) 3736 331416) -1.6158| 31.5288 4 7657 58386 1.7170 2.923
Total returns of a Fixed-mix portfolio

strategy FiM(-1.5) 736 5.4895 0.0849 6.5745 0.9641 1.0675 2.4400 6.858

Total returns of a Buy and Hold
partfolio strategy BoH(-1.5) 3736 28.5661 -1.0870| 27.5091 4 5344 51650 1.6340 2.529

Total returns of Fixed-mix portfolio

3736 8.2801 0.2452 8.6254 1.3802 1.4808 2.5430

strategy FiM(-1) 6.764
Total returns of a Buy and Hold
portfolio strategy BoH(-1) 3736 23.0906) -04981 234924 43031 4 5049 1.5230 201
Total returns of a Fixed-mix portfolio
strategy FiM(-0.5) 3736 8.5559 04772 9.03: 1.7587 1.6446 2.3680 5.407
Total returns of a Buy and Hold

3736 194150 0.0607| 194757 40718 3.8654 1.3770

portfolio strategy BoH(-0.5)

Total returns of a Fixed-mix portfolio
strategy Fil(0) 3736 6.9514 07103 7.6617 1.9764 1.4395 2.0260 3.531

Total returns of a Buy and Hold

1.336

Dortolie strotegy BOLI0) 3738| 148305 05195 154500|  3.8405 32584 120000 oo
IEELLQJL;EEDGE Fixed-mix portrolia 3738|  42438| 00075 51513| 19657 09880 13340  ygs
Igﬁgf;“srt’;:tsgj E?;'E'?D'?S}Ho'd | 3736 10.4836| 09587 11.4423|  3.6092 27060  1.0360| o qg7
;'FELEJL;E%‘?E Fixed-mix portfolio 3736 20792| 10000] 30792] 17462 05744 08740 o
Egﬁ;?;ﬂ:zs;jEEI';'E';THU'U | 3736| 84764| 10000| 94764 33779  22488| 10610| o4
Efaatlefmzfmof; Fixed-mix portiolio 3736| 16855 09512 26367| 14032 03985 14340 016
;?f:ojie{“rt’::ts;E'I?;'E'E”S}H"mm |- 3736| 89968 09s63| 09531 31468 19548 15430 5 3g-
;raate:]e\;“;i’rlf@“} @ f"‘" 'mf" portia f” 3736| 16468 03638] 20108) 10391 03677  01860| o673
S;Lat'eze‘:mi;fa Fixed-mix portrolia 3738| 112441 05078 106363 29153 10013  20880|  ,g04
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A.5.2.10 Table: Descriptive statistics of discrete total returns of portfolio strategies
of a risky asset of Sasol Limited in down-trending prime rates.

quol Limited, Down trending M Range | Minimum | Maximum Mean S_td._ Skewness| Kurtosis
prime rates: Deviation

BoH{a), FiM{a) Statistic Statistic | Statistic Statistic Statistic Statistic Statistic Statistic
Total returns of a Fixed-mix portfolio

strateqy Fil(2) 3736 35723 0.0173 35806 05248 0.5973 1.8630 4.273
Total returns of a Buy and Hold

portfolio sirategy BoH(-2) I7IEl 332131 -2.8603| 30.3549 3.2291 58181 1.8050 3.364
Total returns of a Fixed-mix portfolio

strategy FiM(-1.5) 736 5.0352 0.0702 6.1053 0.8411 0.9837 2 6160 7.945
Total returns of a Buy and Hold

partfolio strategy BoH(-1.5) 3736 286212 -1.9903| 266300 3.3820 51372 1.7330 2.93
Total returns of Fixed-mix portfolio

strateqy Fill(-1) 3736 8.0068 0.2059 8.2127 1.2546 1.4008 26770 7.564
Total returns of a Buy and Hold

portfolio strategy BoH(-1) 3677 240273 -11204| 229069 35924 44882 1.6040 227
Total returns of a Fixed-mix portfolio

strategy FiM(-0.5) 3736 8.4183 0.4429 8.8612 1.6738 1.6007 24370 5.783
Total returns of a Buy and Hold

partiolio strategy BoH(-0.5) 3706 194334 -02504 191830 37180 3.8444 1.4480 1511

Total returns of a Fixed-mix portfolio
strategy Fil(0) 3736 6.9514 07103 7.6617 1.9764 1.4395 2.0260 3.531

Total returns of a Buy and Hold

Dortolie strotegy BOLI0) 3745 174500 20000 154500 38312) 32608 11980 ..o
IEELLQJL;EEDGE Fixed-mix portfolfo 3736| 43178 00247| 52422| 20728 10075 12790 0.9
Igﬁgf;“srt’;:tsgj E?;'E'?D'?S}Ho'd | 3745| 137350 -20000 117350|  2.9837 27540 08520 g ges
;'FELEJL;E%‘?E Fixed-mix portfolio 3736| 20788 10000| 30788 10492 05898 01330 ..
Igﬁ;?gf{:;s;j EEI';'E'?HU.HU'U | 3745| 114732| -20000] 94732| 41362|  23740| 05090| _ggn
Efaatlefmzfmof; Fixed-mix portfolio 3736| 18044| 00501| 27635  1.6632 04483| 07120 _gsog
;?f:ojie{“rt’::ts;E'I?;'E'E”S}H"mm |- 3745| 120041 -200000 10.0941| 42887 21877 03800 404
;raate:]e\;“;i’rlf@“} @ f"‘" 'mf" portia f” 3736| 20774| 04004| 24778 13080 0.4689| 00850 o9
S;EL?EQ;ZT Fixed-mix portfolio 3745| 128673 20000 10.8673] 44411 22438| 04170 o1
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A.5.2.11 Table: Descriptive statistics of discrete total returns of portfolio strategies
of a risky asset of Standard Bank in up-trending prime rates.

f;::ﬁd:ard Bank, Up trending prime M Range | Minimum | Maximum Mean Defit:t.ion Skewness| Kurtosis

BoH{a), FiM{a) Statistic Statistic | Statistic Statistic Statistic Statistic Statistic Statistic

1;;1:]9%;15[;3 Fixed-mix portolio 3736 89063| 00173| 89236 15082|  18434| 14820 177
Egtrfrlofgusrt'::ts;: EIE';E?;? Hola a736| 206253 -0.5928| 200324| 54300 s4686| 124000 oo
ZEEL;QJL;E‘S(_T_:}Fixe“'m”‘ portiolio 3736| 87345\ 00sas| 87893 19572 20889 11300 ...
Egtrfrlofgusrt’::ts;:BB;'E'?TS}HU'U a738| 1781200 -01117| 177003| 50887 30885 11880 o
Z;Liggmijrixe“'mix portiolio 3736|  77533| 0.4473] 7.0007| 22137  21236) 08660 e
;ﬁufgﬂ:;:; EEI':E[&:? Hold 3736 151231 02450| 153881 47466 35288 1.0630 0.01
ZEEL;TL,'__EE;_?:}FWd'm”‘ portiolio 3736| 62130 03268| 65398 23111 19082 072000 ..

Total returns of a Buy and Hold
3736 124342 0.6016 13.0359 44044 31063 0.9310

portfolio strategy BoH(-0.5) -0.38
ZEELLEJUF:EEDTE Fixed-mix portialio 3736| 48203| 05928) 54131| 22386 14657 06650 .o
Egtrfrufg”srt’::ts;: EEI':E[&D’;“ Hold 3736| 99852| 08935 108787  4.0622 27383 08070 o
IEELLQJL;EEDGE Fixed-mix portralio 3738| 32041 00440| 41481 20312|  00442| 08290 ge,
Igﬁgf;“srt’;:tsgj E?;'E'?D'?S}Ho'd | 3736| 84343 09533| 93875 37201 24395 07970  _oga
;'FELEJL;E%‘?E Fixed-mix portfolio 3736| 20792| 10000| 30792 17462 05744 08740 o
Egﬁ;?;ﬂ:zs;jEEI';'E';THU'U | 3736| 84764| 10000| 94764 33779  22488| 10610| o4
Efaatlefmzfmof; Fixed-mix portfolio 3736| 21832| 07157| 280988 14371 05339 06250| _oges
;?f:ojie{“rt’::ts;E'I?;'E'E”S}H"mm |- 3736 9.3213| 08ee| 10.1912| 30357 21907 15180 577
;raate:]e\;“;i’rlf@“} @ f"‘" 'mf" portia f” 3736| 21783 03246 25029) 11411 06086  04440| _; gas
S;EL?EQ;ZT Fixed-mix portfolfo 3736| 115873 01444] 117317] 26936 22754 21520 4qa9
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A.5.2.12 Table: Descriptive statistics of discrete total returns of portfolio strategies
of a risky asset of Standard Bank in down-trending prime rates.

Stgndard Bank, Down trending M Range | Minimum | Maximum Mean S_td._ Skewness| Kurtosis
prime rates: Deviation
BoH{a), FiM{a) Statistic Statistic | Statistic Statistic Statistic Statistic Statistic Statistic
Total retumns of 3 Fixed-mix portiolio 2620| 61043 00132] 62074] 17221 12304] 10810 0.342
strateagy FiM(-2)
Total returns of 2 Buy and Hold 3736| 19.9270| -1.5642| 41s.3620| 38044 42747 1.3500 0.911
portfolio strategy BoH(-2)
Total retumns of a Fixed-mix portfolio a101| 6.6224| o00431| BE715| 18716 16008 07990 0411
strategy FiM(-1.5)
Total returns of a Buy and Hold
bortiolis strateqy BoH(1.5) a738| 17.23816| 09336 4164481 30264 38338] 12870 0.63
Total returns of Fixed-mix portfolio a736| 64530 01223| 65753] 19517 12067| 07300  -0.301
strategy FiM(-1)
Total returns of 3 Buy and Hold a738| 148362 02020 145333] 39783 34212] 14800 0.237
partfolio strategy BoH(-1)
Total returns of 3 Fixed-mix portfolio 3736| 56877| o02981| 59358 21766 17711|  0.7000 .17
strategy FiM(-0.5)
Total returns of 2 Buy and Hold
poriolo srateqy BOEH-0.5) a7ae| 4122908| 03277 126185  4.0203 3.0408| 10130] 0263
Total returns of a Fixed-mix portfalio
strateqy FilI(0) 3736| 48203| o05928| 54131| 22386 14657 06650  -1.191
Total returns of 3 Buy and Hold a738| o00ss2| 0e93s| 10e7e7| 40822 27353 08070l  077s
portfolio strategy BoH(0)
Total retumns of a Fixed-mix portolio a738|  32042| 00454  41408] 24466 0.0836| o0s4s0] 1433
strategy FiM(0.5)
Total returns of a Buy and Hold

3736| 84318| 09585 9.3903| 41042 250000 o060s0]  -1.059
portfolio strateay EIpH(D.S} i
Tatal returns of a Fixed-mix portialio 3736| 20788| 10000| 307sa| 10400 05308| 041330 4114
strategy FiM(1)
Total returns of a Buy and Hold a736| 84732| 1.0000] 94732] 41462 23673| 05100 0817
portfolio strateqy BoH(1) _
Total retumns of a Fixed-mix portiolio a7as| 20679| 09304| z0072| 17032 06353| 05850] 1274
strategy FiM{1.5)
Total retumns of a Buy and Hold 3736| 9.6906| 10000 106908 41881 23548 06120 0119
porfolio strateqy BoH(1.5) i
Total returns of a Fixed-mix portfolio a7a6| 2.1601| o04eea| 26200|  1.4478 0.8613| 08s00] 0542
strateqy FiM(2) ) :
Total retums of a Fixed-mix portfolio a738| 115195 oere1| 4123978 42301 24641 08030 0.531
strategy BoH(2}
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A.6. Appendix: Frequency distribution of log total returns
A.6.1 Charts

200 Mean = 3.57E-4
Std. Dev. = 231408034621
N=3727

1507

1007

Frequency

50

-.40 -20 .00 20 40

log total returns

A.6.1.1 Frequency distribution of discrete total returns of a fixed-mix portfolio strat-

egy of arisky asset of ABSA Group Limited. Fixed 50 percent in a fixed-rate asset.

2,000 WMean = -3.04E-5
Std. Dev. = 85918243818
N=3727

1,500

1,000

Frequency

5004

T T
-1.00 -50 00 50 1.00

log total returns

A.6.1.2 Frequency distribution of discrete total returns of a fixed-mix portfolio strat-

egy of a risky asset of AFGRI Limited. Fixed 50 percent in a fixed-rate asset.
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A.6.1.3 Frequency distribution of discrete total returns of a fixed-mix portfolio strat-
egy of arisky asset of Anglo Gold Ashanti Limited. Fixed 50 percent in a fixed-rate

asset.
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M Mean = 3 40E-4
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N=3727

50 =25 0o 25 50
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A.6.1.4 Frequency distribution of discrete total returns of a fixed-mix portfolio strat-

egy of a risky asset of Anglo American Platinum Limited. Fixed 50 percent in a

fixed-rate asset.
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A.6.1.5 Frequency distribution of discrete total returns of a fixed-mix portfolio strat-

egy of a risky asset of Sasol Limited. Fixed 50 percent in a fixed-rate asset.
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A.6.1.6 Frequency distribution of discrete total returns of a fixed-mix portfolio strat-

egy of a risky asset of Standard Bank Limited. Fixed 50 percent in a fixed-rate asset.
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A.7 Price formulas of lookback options

The formula of a price of a lookback call option, put option and straddle option at

time t, maturing at time T, is given below following from (Darius et al., 2002).

T — Time to maturity.

t — Current time.

r — Continuously compounded risk-free rate.

S; — Current stock price at time t.

a2 — Variance of the stock price returns, assumed constant.

N (x) — Cumulative normal distribution function.

A, —minimum stock price over each contract duration of T = 774,775, ..., Ty p, at
time t.

B, —maximum stock price over each contract duration of T = t7 1, Tr 3, ..., Ty, at
time t.

x € {a;, b;} for i = 1,2,3, is the input value in the cumulative normal distribution
function.

[r = Y2, 774, is the term of the investment.

A.7.1 The formula of a price of a lookback call option.

o2

e = S:(N(a) = ZN(=a1)) = A(e™"™ON(ay) & (;‘—;)# N(-as))
(A7.1.1)

St Ii(r+1i%2>(T—t) -1,i=3
a; = log t + —— o where [ = { Vieq (A7.1.2)
a, = a; + o(T — t)'/2,
A; = min S,. (A.7.1.3)

0<t<T

The probability factors of a payoff structure for the moneyness condition of the call
option are considered independently for the initialised option price. The probability

factor of a realised stock to call in the money or out of the money is,
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P(G(x = a),t) = N(a) — ZN(~ay). (A.7.1.4)

The probability factor of a realised strike to call in the money is,

o2
r——

P(Z(x=a),t) =eTT-ON(a,) — ;(’;—:)#N(—%). (A.7.15)

The price of an option at time t, maturing at time T, is
cl = S.P(G(a),t) — AP(Z(a),t). (A.7.1.6)

The initialised prices of a lookback call option at time t with the independent price
probability factors, P(G(a),t) andP(Z(a),t), are determined by

2¢T = 5,P(G(a),t) — A,P(Z(a),t) = S,. (A7.1.7)

A.7.2 The formula of a price of a lookback put option.

2
P = Be e TON(by) = 2 (2)7 N(=ba) | = SN (b)) = ZN(=by)
(A.7.2.1)

2
by = log%—%, where I, = {‘f’i":l . (A7.2.2)
b, = by — a(T — t)/2.
B; = max$,. (A.7.2.3)

0<t<T

The independent probability factors of a payoff structure for the moneyness condi-
tion of the put option. The probability factor of a realised stock to call in the money

or out of the money is,

P(G(x = b),t) = N(b,) - = N(~b,). (A.7.2.4)
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The probability factor of a realised strike to put in the money is,

P(Z(x=b),t) = eTT-DN(b,) — L (ﬂ)ﬁ_1 N(=bs). (A.7.2.5)

2r St

The prices of a lookback put option at time t, maturing at time T, are determined by
pl = B.P(Z(b),t) — SP(G(b), ). (A7.2.6)

The initialised prices of a call option at time t, with the independent price probability
factors, P(Z(b),t) and P(G(b),t), are

2pT = B,P(Z(b),t) — S,P(G(b),t) = S,. (A.7.2.7)
A.7.3 The price of a lookback straddle derivative option
From the above settings (A.7.1 and A.7.2) the price of the derivative option is equal

to the price of a stock at the time of writing the contract,
(from equation A.7.1.1 and A.7.2.7)

sE=pl+cf=2+2%=5,. (A.7.3.1)
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