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CONCLUSION 8-8

Sharpe (1992) return decomposition model is employed to examine the performance
attribution of the sector allocation of the ALSI index and the results thereof are
compared against the optimal sector composition on an annual basis. The optimal
sector composition, for the most part, is dominated by the industrial sector. On the
other hand, the sector allocation of the ALSI index remains stable over the
examination period with the sector composition dominated by the resources sector.
Similar to the results above, the results suggest that the ALSI index is highly
influenced by the return variation of the RESI Top 10 index. Although the INDI Top
25 index offers the best mean-variance allocation compared to the FINI Top 15 index
and the RESI Top 10 index, the results suggest that the INDI Top 25 index is highly
underweighted in the ALSI index. Overall, the outcomes of the results suggest that
ALSI does not allocate sector-based investment efficiently. Cavaglia, Melas, and
Tsouderos (2000) and Cavaglia and Morez (2002) argue that a sector allocation
strategy may be a superior alternative to those investors that index a market
portfolio. The outcomes of these results suggest that investors would do well to tilt

their portfolios away from the market proxy by focusing on sector-based investment.

Based on Vardharaj and Fabozzi (2007) arguments that investment styles and
sectors are intercorrelated, the research examines the primary investment styles that
drive the performance of the financial, industrial and resources sectors on the JSE.
The value effect, the size effect and the momentum effect represent the major style
risks on the South African market and are employed in the Carhart (1997) four-factor
model to determine the correlation between the investment styles and the sectors.
Regressing the excess returns of each sector index onto the style risk factors, the

time-series regression results indicate that the financial sector is highly influenced by
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the value style risk which suggests a strong value bias in favour of the financial
sector over the entire examination period. The industrial sector, on the other hand, is
moderately influenced by all three style risks which suggest a value bias, a small cap
bias and a momentum bias. The resources sector, for the most part, is influenced by
growth stocks and has a contrarian bias. The fact that the RESI Top 10 index offers
the highest standard deviation compared to the FINI Top 15 index and the INDI Top
25 index, the growth tilt in favour of the resources sector supports Lakonishok et al
(1994) claims that growth stocks are fundamentally more riskier. Although the
examination provides insight to the influence of the various style risks on sector
performance, a limitation of the examination is that the style risk influence was
evaluated over the entire examination period. Further tests should be conducted to
determine the influence of the style risks on sector performance over bullish market
conditions such as the market conditions prior to the market crash of 2008 and

bearish market conditions post 2008.

Given the market segmentation phenomena documented prior to the sector
reclassification of the JSE, sector-based APT asset pricing models are re-evaluated
and compared to the single-factor CAPM over an extended examination period from
1 January 2003 to 31 December 2013. A sector-based two-factor APT model
proposed by Van Rensburg (2002) with the JSE tradable sector indices, FNDI and
RESI employed as the sector proxies is re-examined. In addition, the application of a
sector-based three-factor APT model with the JSE tradable sector indices, FINI, INDI

and RESI employed as the sector proxies is explored.
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In comparing the three-factor APT model to the single-factor CAPM, the time-series
regression results indicate that the three-factor APT model captures a greater
degree of average excess return variations of sample stocks. Furthermore, the
results seem to suggest that South African stocks exhibit different sector exposures
on the JSE. The number of stocks that are influenced negatively by the movement in
the resources sector is close to the number of stocks that are positively influenced by
the movements in the resources sector. Stocks that exhibit sensitivity to movements
in the RESI risk premia generally exhibit negative sensitivity to movements in either
the FINI, INDI or RESI risk premia. As a result of the negative correlation between
the FINI, INDI or RESI coefficients, stocks in the resources sector are exposed to

different dimensions of risk compared to stocks in the financial and industrial sectors.

The risks experienced by stocks in the resources sector compared to stocks in the
financial and industrial sectors are attributed to the fact that firms in the resources
sector are net exporters. A significant portion of their earnings are generated in
international markets. This suggests that firms in the resources sector are highly
exposed and influenced by movements in exchange rates and global economic risk
factors. The weakness of the rand coupled with the demand for their commodities
are highly beneficial to their earnings. On the other hand, resources stocks are highly
sensitive to political risks. Labour unrest, for example, has been shown to dampen
the earnings potential of resources stocks. Firms in the financial sector and industrial
sector, on the other hand, generate most of their earnings in the South African
market. These sectors are highly influenced by low interest rates, a strong currency

and robust economic growth.
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The results suggest that the market segmentation phenomenon continues to exist
over the extended examination period from 1 January 2003 to 31 December 2013.
The beta-return relationship captured by the SML suggests that more than one SML
exists on the JSE. The economic systematic risks underlying the sector proxies are
driven by distinctive macro-variable influences which are contrary to the SML
relationship highlighted by the CAPM theory. All assets are expected to behave
linearly to the benchmark portfolio. The non-linear relationship exhibited by the
diverse stock return sensitivities to the sector proxies suggest that the CAPM is an

inappropriate model to measure systematic risks.

The regression results further reveal that the justification for decomposing FNDI into
FINI and INDI in the three-factor APT model is validated as sample stocks have
significantly positive factor loadings to the FINI risk premium which is indicative of
the distinctive influence the sector has on the South African market. Comparing the
three-factor APT model to the two-factor APT model, the results reveal that no
distinct advantage exists between the two models. The regression results between
the two APT models are almost identical. The unique characteristic underlying the
three-factor APT model is that it is a more appealing model to the two-factor APT
model. Systematic risks inherent in the distinctive sectors that impact individual stock
returns are more easily identifiable by separating FINI and INDI in the asset pricing
model. As result, investors could more easily tailor their portfolios to mitigate the
pervasive macro-variable influences in these sectors. In conclusion, this study

proposes the application of a sector-based three-factor APT model on the JSE.
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The application of sector proxies in APT asset pricing models on the South African
stock market suggests that macro-economic variables are an important determinant
that influence asset returns. Further research is thus suggested based on the
pervasive influence of macro-economic variables to determine to what degree they
explain equilibrium returns similar to the research undertaken by Chen, Roll and
Ross (1986). Further tests for macro-economic predictability could potentially lead to

additional tests for market timing on the South African stock market.
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APPENDIX A

Al

Summary of ALSI Constituents and Three-factor APT Results

(2003 to 2013)

The summary provides a breakdown of the JSE code for each constituent on ALSI, the full name of the
company and the nature of business of the company. In addition, time-series regression results for the
sector-based three-factor APT model are shown for ease of reference. The regression coefficients,
represented by the bold italic, that are statistically significant at the 1% level are marked with three
asterisks, ***, whereas those at the 5% level are marked with two asterisks, **. Regression coefficients
that are statistically significant at the 10% level are marked with one asterisks, *.

Summary of ALSI Constituents

Name of
I(ié:)zde)stock Name of Company Nature of Business Constituent beta coefficients

FINI INDI RESI
ABL African Bank Consumer Finance 1.223** -0.255 -0.026
ACL ArcelorMital Steel Producer 0.246 0.336 0.603***
ACP Acucap Properties Limited Property Development and Management 0.623*** -0.035 -0.187***
ADH Advtech Specialised Consumer Services 0.149 0.566***- 0.052
ADR Adcorp Holdings Education, Business Training and Employment 0.383**  0.190 -0.011
AEG Aveng Heavy Construction 0.213 0.844*  -0.028
AFE AECI Chemicals - Speciality 0.064 0.633***  0.041
AFR Afgri Farming and Fishing 0.097 0.682**  0.024
AFT Afrimat Construction Equipment -0.123 0.795**  0.213
AFX African Oxygen Chemicals - Speciality 0.119 0.589***  -0.062
AGL Anglo American Mining 0.030 0.086 1.084***
AlIA Ascension Properties A REITs Diversified -0.335 -0.431 0.182
AIB Ascension Properties B REITs Diversified 0.913*  -0.260 -0.037
AIP Adcock Ingram Pharmaceuticals -0.075 0.421 0.100
ALT Allied Technologies Electrical Equipment -0.167 1.100*** -0.188
AMS Anglo American Platinum Mining 0.438** -0.620***  1.252***
ANG Anglogold Ashanti Mining -0.367 -0.090 0.838***
APN Aspen Pharmacare Pharmaceuticals 0.685***  0.115 -0.081
AQP Aguarius Platinum Mining -0.097 0.384 1.467*+*
ARI African Rainbow Metals Mining 0.205 0.041 0.962*+*
ARL Astral Foods Agricultural Suppliers and Animal Feed 0.264 0.492** -0.067
ART Argent Industrial Steel 0.517**  -0.103 0.226
ASR Assore Mining 0.201 0.207 0.532*+*
ATN Allied Electronics Electrical Equipment 0.275 0.453** 0.039
AVI Avi Food Processors 0.386**  0.478* -0.162
AVU Avusa Media and Entertainment 0.560**  0.327 -0.159




A2

Summary of ALSI Constituents
Name of
listed stock Name of Company Nature of Business Constituent beta coefficients
(Code)
FINI INDI RESI

AWA Arrowhead Properties A REITs Industrial and Office 0.848**  0.238 -0.352**
AWB Arrowhead Properties B REITs Industrial and Office 0.989**  0.576 -0.652***
BAT Brait Investment Services 0.159 0.725**  -0.085
BAW Barloworld Diversified Industrials 0.285 0.737* 0.103
BCX Business Connexion Industrial Consulting and Information 0.231 0.286 -0.015
BEL Bell Equipment Technology 0.720**  -0.417 0.497*+*
BGA Barclays Africa Agricultural Equipment 1.192**  -0.239 -0.043
BIL BHP Billiton Banks 0.084 -0.058 1.006***
BLU Blue Label Mining 0.589**  -0.195 0.279
BRN Brimstone Investment Wireless Telecom Services 0.428 0.079 -0.225
BSR Basil Read Investment Companies 0.354 0.815 -0.033
BTI British American Tobacco Heavy Construction -0.374 0.815***  -0.086
BVT Bidvest Tobacco 0.301***  0.692***  -0.093
CCO Capital and Counties Diversified Industrials -0.563 0.711 0.037
CFR Richemont Real Estate and Asset Management -0.564**  1.947*=* 0.105
CIL Consolidated Infrastructure | Luxury Goods -0.383 0.423 0.302
CLH City Lodge Hotels Electrical Equipment 0.273 0.211 0.083
CLI Clientele Hotels 0.098 0.038 0.174
CLR Clover Life Assurance 0.421 -0.159 0.098
CLS Clicks Food Processors 0.106 0.911**  -0.164
CMH Combined Motors Food and Drug Retailers 0.492 0.365 -0.043
CML Coronation Vehicle Sales 0.814**  0.428 -0.128
CMP Cipla Medpro Asset Managers -0.049 0.522 0.088
COH Curro Holdings Pharmaceuticals -0.963 1.375 -0.057
COM Comair Specialised Consumer Services 0.117 0.696 -0.110
CPI Capitec Airlines and Airports 1.072**  -0.082 -0.021
CPL Capital Property Banks 0.739***  -0.052 -0.179**
CRM Ceramic Industries Financial Services 0.445 -0.190 0.082
CSB Cashbuild Tiles and Sanitaryware 0.316 0.300 -0.145
CVH Capevin Holdings Retailers - Hardlines 0.371 -0.161 -0.175
CZA Coal of Africa Beverages — Distillers and Vintners 0.061 -0.225 1.246***
DAW Distribution and Metals and Minerals

Warehousing Network Building and Construction Materials 0.655**  0.051 0.003
DCT Datacentrix Computer Services 0.247 0.320 -0.103
DLT Delta Property Fund Real Estate Holdings and Development 0.596* 0.530 -0.356*
DRD DRDGold Mining -0.740 -0.186 1.078***
DSY Discovery Life Assurance -0.046 0.867**  -0.167**
DTC Datatec Computer Services 0.646***  0.713**  0.301**
EHS Efraz Highveld Steel & Van | Steel 0.663 -0.323 0.503***
ELI Ellies Electrical Equipment 0.027 0.386 0.140
EMI Emira Property Property Management 0.508***  0.134 -0.227***
EOH EOH Holdings Computer Services 0.293 0.305 -0.147
EQS Eqgstra Holdings Diversified Industrials 0.025 0.912* -0.062




A:3

Summary of ALSI Constituents

Name of
listed stock Name of Company Nature of Business Constituent beta coefficients
(Code)

FINI INDI RESI
EXX Exxaro Resources Mining -0.168 0.043 0.962***
FBR Famous Brands Restaurant and Pub Franchises 0.201 1.022%*  -0.244*
FFA Fortress Income Fund REITs Diversified 0.481**  -0.214 -0.126
FPT Fountainhead Property Real Estate Investment Trust 0.808***  -0.090 -0.164**
FSR Firstrand Banks 1.412**  -0.259* -0.070
FWD Freeworld Coatings Speciality Industrial 0.598**  0.801** -0.153
GFI Goldfields Mining -0.074 -0.487 0.924***
GND Grindrod Marine Transportation -0.176 1.023***  0.188
GPL Grand Parade Speciality Finance -0.043 0.292 0.096
GRF Group Five Heavy Construction 0.210 0.947**  0.026
GRT Growthpoint Properties Property Management 0.750***  -0.133 -0.132
HAR Harmony Gold Mining -0.318 -0.376 1.133***
HCI Hosken Holdings Investment Companies 1.042 -0.431 -0.018
HDC Hudaco Industrial Supplier — Engineering 0.329 0.438 0.022
HLM Hulamin Steel 0.276 0.394 0.199
HPA Hospitality Property Fund A | Hotel and Resort Property Fund 0.024 0.147 -0.060
HPB Hospitality Property Fund B | Hotel and Resort Property Fund 0.518 0.059 0.085
HSP Holdsport Retailers — Multi Department 0.531 0.216 -0.152
HWN Howden Africa Industrial Machinery -0.121 0.118 0.207
HYP Hyprop REITs Retall 0.698***  -0.067 -0.247*%**
ILA lliad Africa Building Material Supplier 0.363 0.525 0.045
ILV lllovo Sugar Food Processors 0.100 -0.062 0.437***
IMP Impala Platinum Mining 0.495**  -0.555**  1,123***
INL Investec Limited Investment Services 0.642***  0.633***  0.015
INP Investec PLC Investment Services 0.662***  0.549***  0.084
IPF Investec Property Fund REITS Diversified 0.984* -0.117 -0.633**
IPL Imperial Holdings Transportation Services 0.437**  0.770*** -0.120
ITU Intuprop Real Estate Investments Trust 0.457**  0.158 0.180
IVT Invicta Holdings Industrial Supplier - Engineering -0.009 0.555**  -0.028
JDG JD Group Retailers - Hardlines 0.841**  (0.512*  -0.294***
JSE JSE Limited Johannesburg Stock Exchange 0.087 0.842* 0.073
KAP Kap International Diversified Industrials 0.033 0.717*  -0.121
KGM Kagiso Media Media 0.177 0.226 0.001
KIO Kumba Iron Ore Mining 0.307 -0.341 0.955***
LBH Liberty Holdings Insurance 0.011 0.598***  -0.069
LEW Lewis Group Furniture and Home Retailer 0.947*+*  0.102 -0.197**
LHC Life Healthcare Group Healthcare 0.572 -0.212 -0.364**
LHG Litha Healthcare Pharmaceuticals -0.043 0.425 -0.054
LON Lonmin Mining 0.004 -0.101 1.265***
MDC Medi-Clinic Healthcare 0.042 0.409** 0.035
MDI Master Drilling Industrial Suppliers -0.162 -0.245 0.053
MFL Metrofile Information Management -0.408 0.175 0.597
MIX Mix Telematics Business Support Services 0.234 0.835 0.113




A4

Summary of ALSI Constituents

Name of
listed stock Name of Company Nature of Business Constituent beta coefficients
(Code)

FINI INDI RESI
MMI MMI Holdings Life Assurance 0.672**  0.183 -0.002
MML Metmar Nonferrous Metals -0.240 0.642 0.208
MND Mondi Limited Paper 0.240 0.818** 0.245
MNP Mondi Plc Paper 0.024 1.139**  0.274
MPC Mr Price Group Retailers — Soft Goods 0.559***  0.717***  -0.362***
MPT Mpact Containers and Packaging 0.360 -0.001 -0.163
MRF Merafe Resources Mining -0.291 0.929**  0.726***
MSM Massmart Retailers — Multi Department 0.159 0.911%*  -0.271***
MTA Metair Investments Auto Parts -0.192 0.771**  0.098
MTN MTN Group Wireless Telecom Services 0.268 0.875***  -0.069
MTX Metorex Mining Supplier -0.113 1.004** 0.191
MUR Murray and Roberts Heavy Construction 0.472 0.363 0.089
MVS Mvelaphanda Mining 0.409 -0.384 0.163
NBC Newbond Investment Companies -0.489 0.727 -0.542
NED Nedbank Banks 1.012**  0.139 -0.229***
NEP New Europe Property Real Estate Holdings and Development 0.096 0.194 -0.176
NHM Northam Platinum Mining 0.104 0.319 0.847***
NIV Niveus Investments Investment Companies -1.378 1.473 0.543
NPK Nampak Containers and Packaging 0.236 0.322** -0.048
NPN Naspers Broadcasting Contractors 0.044 1.217** 0.010
NT1 Net 1 Ueps Tech Financial Administration -0.428 0.826 -0.064
NTC Netcare Healthcare 0.208 0.558***  -0.034
OCE Oceana Group Farming and Fishing -0.496**  0.597** 0.026
OCT Octodec Real Estate Holdings and Development 0.548**  -0.020 -0.236**
OML Old Mutual Life Assurance 0.884**  0.217 0.140
OMN Omnia Holdings Speciality Chemicals 0.246 0.424 0.097
OPT Optimum Coal Mining 0.334 -0.698 0.217
PAM Palabora Mining Mining 0.097 0.082 0.574%**
PAN Pan African Resource Mining -0.524 0.408 0.482
PAP Pangbourne Properties Property Management 0.604***  -0.233 0.017
PET Petmin Mining and Industrial Services 0.101 0.399 0.361
PFG Pioneer Foods Food Processors 0.050 0.488 -0.019
PGL Pallinghurst Resources Investment Companies 0.782 0.811 -0.156
PGR Peregrine Holdings Investment Services 0.535**  0.587** 0.080
PHM Phumelela Gaming and Leisure -0.250 0.450 0.128
PIK Pick ‘n Pay Food and Drug Retailers 0.127 0.443**  -0.014
PMM Premium Properties Real Estate Holdings and Development 0.678***  0.024 -0.266**
PNC Pinnacle Technology Computer Hardware 0.113 0.851 0.719**
PPC Pretoria Portland Cement Building and Construction Materials 0.537**  0.285 -0.091
PSG PSG Group Investment Services 0.515 0.723** -0.159
RBP Royal Bafokeng Platinum Mining 0.614 -0.630 0.670***
RBX Raubex Group Heavy Construction 0.070 1.080***  -0.137
RCL RCL Foods Farming and Fishing -0.046 0.580** -0.039




A5

Summary of ALSI Constituents
Name of
listed stock Name of Company Nature of Business Constituent beta coefficients
(Code)

FINI INDI RESI

RDF Redefine REITs Diversified 0.505***  0.140 -0.218**
REB Rebosis Property REITs Diversified 0.290 0.130 -0.268
REI Reinet Investments Investment Companies -0.431**  1.322*** -0.179
REM Remgro Diversified Industrials 0.364**  0.511*** -0.108
RES Resilient Property REITs Retail 0.587**  -0.079 -0.191**
RLO Reunert Electrical Equipment 0.484***  0.488***  -0.198**
RMH RMB Holdings Banks 1.310*** -0.196 -0.063
RMI Rand Merchant Insurance Investment Companies 0.388 0.045 0.145
RPL Redefine International Real Estate Holdings and Development -0.684 1.317**  -0.002
SAB SABMiller Beverages - Brewers -0.314*** 1.044** 0.048
SAC SA Corporate Real Estate REITs Diversified 0.528**  0.048 -0.083
SAP Sappi Paper and Pulp 0.027 0.971***  0.206
SBK Standard Bank Group Banks 1.422%*  -0.385*** -0.034
SCL Sacoil Holdings Oil - Integrated 0.941 -0.864 0.345
SFN Sasfin Investment Services 0.313 0.564 -0.116
SGL Sibanye Gold Mining 2.217 -3.5638 2.341*
SHF Steinhoff Furnishings and Floor Coverings -0.130 1.407**  0.023
SHP Shoprite Food and Drug Retailers -0.015 0.856***  -0.280***
SIM Simmer and Jacks Mines Mining 0.608 -0.834 1.042**
SLM Sanlam Life Assurance 0.726***  0.207 -0.030
SNT Santam Insurance — Non-Life 0.290 0.357 -0.032
SNU Sentula Mining 0.281 0.501 0.112
SOL Sasol Chemicals - Speciality -0.107 0.301** 0.709***
SPG Super Group Business Support Services 0.635**  0.235 0.087
SPP The Spar Group Food and Drug Retailers -0.007 0.640***  -0.107
SSK Stefanutti Stocks Holdings Heavy Construction 0.477 0.526 0.076
Sul Sun International Gaming and Leisure 0.490***  0.250 0.007
SUR Spur Corporation Restaurants and Pubs 0.031 0.462**  0.011
SYC Sycom Property Real Estate Investments Trust 0.588***  0.196 -0.271%**
TBS Tiger Brands Food Processors 0.044 0.767*** -0.114
TCP Transaction Capital Speciality Finance 0.883* -0.666 -0.097
TFG The Foschini Group Retailers —Soft Goods 0.948***  0.400** -0.251%**
TKG Telkom Fixed Line Telecom Services 0.033 0.224 0.252
TMG Times Media Group Media Agencies 0.513 0.645 -0.420
TON Tongaat Food Processors 0.138 0.247 -0.017
TRE Trencore Transport Services 0.015 0.353 0.108
TRU Truworths Retailers —Soft Goods 0.637***  0.467** -0.242%x*
TSH Tsogo Sun Gaming and Leisure 0.336 0.316 -0.144
VKE Vukile Property Real Estate Holdings and Development 0.586***  0.139 -0.132
VOD Vodacom Wireless Telecom Services -0.084 0.846** -0.112
WBO WBHO Heavy Construction 0.398**  0.511* -0.104
WEZ Wesizwe Mining 0.515 -0.430 0.854**
WHL W oolworths Retailers — Multi Department 0.487**  0.737***  -0.230***




A6

Summary of ALSI Constituents

Name of
listed stock Name of Company Nature of Business Constituent beta coefficients
(Code)

FINI INDI RESI
YRK York Timber Forestry -0.185 0.247 -0.165
ZED Zeder Investments Speciality Finance -0.015 0.460** 0.084
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