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Durham, NC 27708 USA
National Bureau of Economic Research,
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ABSTRACT

We examine the viability of quantitative techniques for investing in individual
stocks in the South African market. We measure the information in various firm
specific attributes in forming portfolio strategies designed to outperform standard
benchmarks. This market is particularly challenging given the extremely short
sample by which we can calibrate our methods. Nevertheless, our out-of-sample
analysis suggests that we can achieve up to 9% out-performance of standard
benchmarks with our buy portfolio. Further, the difference between our
recommended stocks and those we suggest avoiding is over 24% per year.

P This research was jointly conducted at Duke University and at Merrill Lynch. We would like to thank
Martin O'Hare and Caroline Godden at Merrill Lynch Global Asset Management Ltd. for their valuable
input. Statements in this publication do not reflect the views currently or previously held by Merrill
Lynch Global Asset Management Limited (MLGAM) and are not necessarily reflective of the strategy
employed by MLGAM or other parts of the Merrill Lynch Group. This publication is intended solely to
demonstrate the results of research conducted at MLGAM and does not constitute investment advice. Any
information contained herein is not warranted by MLGAM to be accurate.
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1. Introduction

A quantitative framework for executing bottom up strategies in emerging markets was
detailed in Achour, Harvey, Hopkins and Lang (1998)." This paper conducts in-depth
market by market analysis and evaluates the ability to select stocks in both bull and bear
markets.

South Africa is a particularly challenging market. The sample that we have to work with is
very short giving us little time to calibrate the parameters of our model. South Africa is
also a country that experienced significant structural shifts: both economic and political.
While there is a large degree of country risk, there are also substantial potential gains for
investors in this emerging market. Indeed, most of the last frontier markets reside in Africa
and South Africa is a good starting point for developing selection strategies for other
national markets in Africa.

We follow closely the framework detailed in Achour et al. (1998). We combine historical
data from the International Finance Corporation (IFC), Morgan Stanley Capital
International (MSCI), Worldscope and IBES. We examine a number of standard attributes
like book value to price, cash flow to price, earnings to price, dividends to price, earnings
growth, revenue growth, debt/equity ratios, return on equity and market capitalization. In
addition to these essentially historical measures, we examine prospective earnings to price
ratios measured over different horizons, IBES revisions, prospective earnings growth as
well as a number of momentum measures.

Our results suggest that significant value can be added by our stock selection mechanisms.
Our out-of-sample results show that our buy list significantly outperforms the standard
benchmarks. The margin is large enough to succumb the transactions costs in these
markets.

Given that details of the framework are presented in Achour et al. (1998), we focus on the

detailed factor by factor results in this paper. However, in the interest of being self-
complete, we repeat many of the factor definitions and methodological details.

2. Asset selection process
2.1 Screening methodology
At the start of each holding period, firms are sorted on the observable characteristics

defined below and assigned in equal numbers to a pre-defined number of portfolios
(fractiles) on the basis of its rank. For example, if all available stocks for a given

' An early treatment of the cross-sectional determinants of emerging market returns is contained in
Bekaert, Erb, Harvey and Viskanta (1997) who detail the impact of a number of factors on country
indices. Individual stock selection is the focus of Claessens, Dasgupta and Glen (1998) as well as Achour
et al. (1998) and Rouwenhorst (1998).
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characteristic are ranked in order of expected return, then top one third become the top
“fractile” and the bottom (lowest scoring) third become the bottom “fractile”. If there is a
tie around the portfolio breakpoints, stocks are assigned to lower portfolios. The number
of fractiles that we choose depends on the number of securities available. With fewer
securities, we focus on three fractiles. In countries with more securities, we use five
fractiles. We calculate both equal and value weighted returns for each portfolio. For this
paper, we focus most of our attention the top and bottom portfolio performance. Stocks for
which no ranking information exists are excluded to an ‘NA’ category or not ranked
portfolio and analyzed separately.

Our paper focuses on what we have termed ‘univariate’ sorts, i.e. portfolio formation
based on a single attribute. However, for many attributes we did examine ‘bivariate’ sorts
simultaneously based on two criteria. Given space constraints, it is not possible to report
the results of bivariate sorts.

Our method involves performance screening in an ‘in-sample’ period that ends in
December 1995. We then assign weights to each characteristic and develop a final selected
portfolio. We call this the “scoring screen”. This scoring screen is then tested in the hold-
out period (which we refer to as ‘out-of-sample’ period) from 1996 through March 1998.
Our exhibits show performance statistics through March 1998, i.e. both in sample and the
hold-out sample. However, we combine these periods only for the purposes of presentation
in this paper. In our research, the in-sample and out-of-sample periods were separated.
Further, the reader can see the year-by-year performance in the in-sample and out-of-
sample periods. Top-bottom spread returns are reported as well as calculated premia over a
selected investment benchmark.

Returns are calculated after adjusting for splits, dividends and rights offerings and
denominated in US dollars using exchange rates supplied in the IFC’s Emerging Market
Database (EMDB). Value weighted portfolio returns are constructed using relevant IFC
adjustment factors to replicate the index level returns on a bottom up calculation. These
adjustment factors are made for corporate actions and for government and cross ownership
(from November 1996). Firms with more than one share class, which IFC have included to
achieve the desired index level weighting structure, are aggregated together to form a
single basket of outstanding shares in our screens. Where different classes of shares are
priced differently, the fundamental data used in the analysis is linked to the most liquid
class of shares available to international investors. The market capitalization has been
adjusted to take all classes of shares together. Exhibit 1 presents the value of US$100
invested in the South African market in January 1993 through March 1999.
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EXHIBIT 1

Performance of US$100 invested in South Africa equities and foreign exchange

2.2 Diagnostics

A battery of diagnostic criteria is presented to assist the evaluation of each screening
factor. Each diagnostic is carefully defined in our performance report template that is

presented in Exhibit 2.

EXHIBIT 2
Performance diagnostics:

Note : Perforr ance
Measur /Summary
Statisti

1 Annualized average
return3

Definition’

Stock level - Annualized geometric average of post-
rank portfolio US Dollar total returns over all
observation periods. Total return is calculated by
adding the last 12 months gross cash dividend at ex-
dividend date, adjusted for the length of the return
period, to the closing monthly USD market price.
Returns are value weighted by the market
capitalization as at observation date.

Index level - Similarly for the market portfolio, though
the index return levels will be as sourced from
database providers using the value weighted index

2 Definition applicable to equal and value weighted fractiles and benchmark performance measures.
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4
returns .

2 Cumulative return Value of $100 if invested at the first observation date
(indexed at 100 - and compounded over intervening periods.
start)

3 Std Deviation of Annualized standard deviation of post-rank portfolio

returns returns over all observation periods.

4 Average annual Annualized geometric average of post-rank portfolio

excess return - Rm. excess returns above the market portfolio over all
observation periods.

5 Average annual Annualized geometric average of post-rank portfolio

excess return - Rf excess returns above annualized US 90 Day T-bill rate
over all observation periods.

6 Std Deviation of Annualized standard deviation of post-rank portfolio

excess rtns - Rm excess returns above market portfolio over all
observation periods.

7 Std Deviation of Annualized standard deviation of post-rank portfolio

excess rtns - Rf excess returns above annualized US 90 Day T-bill rate
(as at observation date) over all observation periods.

8 T-stat Test of whether average excess return is significantly
different from zero.

9 Systematic risk Slope of regression line estimated by regressing

(Beta) average post-rank portfolio returns on the relevant
market portfolio return over all observation periods.
No lags are incorporated in the market portfolio return
to allow for non-synchronous trading.

10 Alpha Annualized intercept of the regression line estimation
per Systematic risk (Beta) above.

11 Co-efficient of Co-efficient of determination (R-Square) of average

determination post-rank portfolio returns versus the market portfolio
return over all observation periods.

12 Average market cap ~ Sum of all constituent market capitalizations in local
currency divided by the total number of portfolio
constituents over all observation periods.

13 % periods > market =~ Percentage of total observations that average post-

portfolio rank portfolio return was greater than the market
portfolio return over the holding period.

14 % periods > Bench Percentage of total observations that average post-

up Mkt rank portfolio return was greater than the market
portfolio return when the market portfolio return was
greater than zero.

15 % periods > Bench Percentage of total observations that average post-

Dn Mkt

rank portfolio return was greater than the market
portfolio return when the market portfolio return was

3 See body of text on return calculations

* Although value weighted index returns will obviously impart a known size bias (that will vary from
market to market depending on the distribution of size) on the comparative benchmark returns this is
unavoidable due to non-availability of an equal weighted benchmark in many markets.
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17

18

19

20

21

22

23

24

25

26

27

28

Max # of
consecutive bmark
out-performance
Maximum positive
excess return

Maximum negative
excess return

% periods positive
returns to negative

% periods of
negative returns

Max # of
consecutive negative
periods

Max # of
consecutive positive
periods

Cumulative annual
returns

Relative
Performance

Cumulative annual
returns - last 2 and 5
years

Factor average

Factor median

Factor standard
deviation

less than zero.

Longest string of consecutive observations where
average post-rank portfolio return was greater than the
market portfolio return.

Highest single post-rank portfolio excess positive
return above market portfolio over all observation
periods.

Lowest single post-rank portfolio excess negative
return above market portfolio over all observation
periods.

Ratio of portfolio post-rank average returns greater
than zero to post-rank returns less than zero over all
observation periods.

Percentage of observations that portfolio post-rank
returns were less than zero over all observation
periods, indicative of the historical probability of
losing money.

Longest string of consecutive observations where
average post-rank portfolio return was less than zero.

Longest string of consecutive observations where
average post-rank portfolio return was greater than
Zero.

Value of $100 if invested on the 1% January of each
year of the observation period and compounded over
intervening observation to 31* December. Cumulative
returns for 1998 would represent a year to last
observation date return.

Average relative performance of portfolio generated
on simple scoring algorithm that assigns a weight to
the portfolio in each year of the observation period
based on its cumulative annual return performance
rank relative to its peers. Therefore, the minimum
score a portfolio could obtain would be 1, maximum r
and average (n + (n+1) + (n+2)+ ...(n+r))/r

where n is the number of years in the observation
period and 7 is the number of portfolios.

Value of $100 if invested two or five years preceding
the most recent observation and compounded over
intervening periods.

Arithmetic average of constituent ranking factors over
all observation periods.

Median value of constituent ranking factor over all
observation periods.

Standard deviation of constituent ranking factors over
all observation periods.
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In addition to the diagnostics, we assign a premium to consistency. Quantitative measures
such as the longest strings of negative and positive absolute and relative returns,
performances in up and down markets and the historical probabilities of losing money add
further dimensions to traditional statistical risk and expected return measures. These
measures are further complemented by the simple relative performance scoring algorithm
diagnostic which assigns a weight to the portfolio in each year of the observation period
based on its cumulative annual return performance rank relative to its peers. Average
scores across the observed periods will deliver information regarding performance
consistency.

One notable absence from the table is the analysis of transaction costs. In measuring the
performance of portfolios, we adopted rudimentary assumptions for turnover costs because
of the well documented difficulties on capturing costs associated with different
instruments traded, bid-ask spreads, market impact and opportunity costs on execution
time durations. To address the issue of the effects of implementing a trading strategy, our
models are run with longer holding periods to check for robustness and to identify factors
with return premia which persist on longer holding periods.

2.3 Factor selection

There are many elements that enter our algorithm for factor selection. Given the number of
factor screening candidates, we need to greatly reduce the dimensionality (isolate a small
number of factors) for our final portfolio selection, which we will call the final scoring
screen. The factor report cards detailed in Exhibit 2 yield 28 different diagnostic pieces of
information. It is also important to understand the interrelationships between the various
factors. This must be supplemented by correlation analysis to eliminate potentially
redundant screening factors.

We calculate (but do not report) correlations between the portfolio returns derived from
each factor screen. We do this separately for the top fractile and the bottom fractile
portfolio. For this analysis, we used value-weighted portfolios. As we assign weights to
both top and bottom factor portfolios in arriving at a composite factor score for firms in the
universe we present matrix correlation coefficients for both. Factor returns that are highly
correlated in the top portfolio may exhibit weak or negative correlations in the bottom.
Some of the variation may be attributed to the collection of heterogeneous groups of stocks
in certain bottom portfolios due to the nature of the sort - lumping high earnings multiple
and loss making firms together in an earnings yield sort, for example. This is illustrated by
the high correlation coefficients obtained in top portfolios between earnings yield and book
to price ratios in South Africa (0.82) and the lower observed values in the bottom portfolio
(0.69).

We find high correlations among value strategies, which is due in part to price appearing in
the denominator of these ratios. Unlike value screens, correlations and factor performances
among growth proxies differ visibly. Estimate revision screens (change in consensus FY1
estimates and consensus forecast earnings estimate revision ratio) have higher relative
correlation coefficients with growth proxies as these type of screens generally behave
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better in growth oriented environments where premiums are paid for additional amounts of
nominal earnings.5

2.4 Final portfolio selection and diagnostics

Our final portfolio selection is based on a combination of:

Assessment of the factor based on the 27 diagnostics presented in Exhibit 2
Bivariate screens that combine information in two factors (not reported)
Correlation analysis

Success ratios

Quadratic optimization (not reported)

Quantitative adjustments for high transaction costs inducing factors (not reported)
A final “knock-out” list.

AN

Steps one through six are what we characterize as the “scoring screen”. This screen uses
information in both the top and bottom performing fractiles. That is, our buy list is not a
simple combination of the top fractiles. While it might not be possible to short stocks in
the bottom fractiles, membership in this fractile is useful in penalization of a particular
security or for its removal from a buy list through time.

The seventh step, the “knock out” criteria, eliminates firms that are too small for
meaningful portfolio investment. It also isolates firms that have unreasonable leverage. It
should be emphasized that the inputs for the scoring screen includes information, such as
bivariate sorting and some additional univariate screens, which have not been included in
this text.

The success ratio analysis is another diagnostic measure that gives insight into
performance differentials. The success rate measures the percentage of stocks in the top
portfolio that outperform the benchmark market portfolio at a particular observation and
the percentage that underperform in the bottom portfolio. The average of these rates
through time will reveal the depth of portfolio performance and the proportion of firms
driving performance. We examine this measure for each of the screening factors. The
definitions for this analysis are contained in Exhibit 3.

5 See, for instance, Bernstein (1995).
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EXHIBIT 3

Success Rate definitions

Perforn ance factor

Success rate

Average success rate

Standard  deviation
of average success
rate

Average success rate
consistency ratio

Success rate - Most
successful

Success rate - Least
successful

Universe

Definition

Calculated individually for both top and bottom portfolios as the
percentage of stocks in the top portfolio at a particular
observation that outperform the Market portfolio, and the
percentage of stocks that underperform in the bottom portfolio.
For example, if 10 stocks are sorted into a top factor portfolio
and eight of those stocks have returns greater than the market
then the success ratio is 80%. In the same strategy at the same
observation date, if six of the 10 stocks collected in the bottom
portfolio have returns less than the market the success ratio for
that bottom portfolio would be 60%.

Arithmetic average of the observed success rates over all
observations.

Standard deviation of the observed success rates from the

average success rate over all observations.

Percentage of observations that the success rate was greater than
50%.

Highest observed single success rate over all observations.

Lowest observed single success rate over all observations.

Those constituents of the selected index (market portfolio) for
which relevant ranking information exists at a particular
observation date.

The success ratio analysis is a particularly useful tool in helping us assess the probabilities
of type I error (incorrectly classifying a winner to the bottom fractile) and type II error
(incorrectly assigning a loser to the top fractile). Indeed, no matter how favorable a screen
might look, there is still a chance that losers will be assigned to a buy list. However, if one
is able to do independent fundamental research on the individual firms, it may be possible
to more accurately identify winners in the top fractile. Of course, our final portfolio is
evaluated using a number of criteria, only one of which is the success ratio.
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3. Data

3.1 Primary sources

Our data are drawn from a number of sources all contained within the FACTSET database
system. We use constituent data from the International Finance Corporation (IFC),
Worldscope and the Institutional Brokers Estimate System (I/B/E/S). In some of our
analysis, we also use data from Morgan Stanley Capital International (MSCI). Our
analysis uses returns and data on 21 firm characteristics.

The universe of stocks for all markets as well as benchmark returns are sourced from the
IFC Global indices through time. The IFC is widely regarded as having the most complete
emerging market data set and has been widely used in recent academic studies, for
example Harvey (1995) and Rouwenhorst (1999). The IFC’s Emerging Market Database
(EMBD) generally has the longest histories and highest quality data sets for emerging
markets. The selection of IFC facilitates the back testing of the chosen factors. It also has
the advantage of being a ‘snap shot’ database which eliminates most survivorship biases.
That is, for our sample, no data has been backfilled by the IFC.

As the principal focus of the paper is on the predictive power of local factors through time
and not on the impact of investment restrictions, we have used the broader global indices
that do not include adjustments made for investability. Hence, we focus on the IFC
‘Global’ indices rather than the IFC ‘Investible’ indices. The ‘investible’ stocks are those
that are available to foreign institutional investors and which pass screens for minimum
size and liquidity.

3.2 Screening factors

We classify our screening factors into three groups: historical accounting characteristics
(fundamental factors); expectations (expectation factors); past returns (technical factors)
and size (size factors). Fundamental, technical and size factors are from IFC where
available or from Worldscope, while the expectation factors are from I/B/E/S. Each of our
screening factors is detailed in Exhibit 4.
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"$1091J0 9ZIS pue uonezijeyided Jo3IeW JO IOIABYSQ S} UO UOISSNOSIP [eIdUIT € 10J (G664 ]) UIRISUIOY 995
1X9) pue S9[qL) PIIII[IS I0J OPOI USIIJS ULIOJ 1I0YS
*A1oyeredos paiojiuow pue d[1oRI) PO UBI JOU B OJUI PIIJISSE]O I ISIXD JOU SOOP UONBWIOUI SULUEI JUBAS[OL YOIYM JOJ S)O03S ‘SI0J08] SUIUSAIOS [[& 10,

o SOSEOIOOP OZIS SE OSLAIOUI 0) SPU) ‘SUINJAI
[eon101s1y Jo Ay[ne[oA Aq pouyop se Sy

[suoneinp
Jwn  uopnodxd  uo  s3s0o  Aumroddo
pue joedun joyaew  ‘speards  yse  piq

‘popen} SJUSWNISUL JUIJIP UM POJRIOOSSE
$1500 Suumdes uo SAUNOLPIP PIIUSWNIOP
[[om 218 219yJ]] 'S)S0d uonoesues Idy3iy
oABYy 01 pudy syoois uonezieydes [[ewg
“Kyprmbry

Surpen 10j Axo01d © se popie3a1 A[opim SI 9ZIS
‘[owm y3noxyp syusw3as josprew

o1y10ads Jo J01ABYQQ U3 OjJuI JYJISUI JAIS 0}
PIIONIISUOD 1M NG [SPOW UOIII[AS S} OJul
uone10dioour I0J PIIOPISUOD 10U dIdM Apnis
o) Ul SUSIDS urels)] 'syoois uonezieydes
[lewss pue d3Ie] USAMIOQ  [BNUIIJIP
douewr0J10d 9J83NSIAUL 0] UAIDS OIISOUTFLI(]

uonejdadidyug

TP PINOd “Xopul DI dY) ‘Osn am
Jey) Iewyoudq 9y ur Junysom o
QI0JoIY], ‘SIYSIPM D] JUSMIIISUOD
o) posn om ‘Juissiu dIe Sy3rom
odoospliopy oyl QIdyA\ ully Jeyl
10} syySrom 2doospliopy dje3ois3e
oy 91qIssod IoAJUIYM PIsn JABY dM
‘SSB[O QIBYS QU0 UBY) 2IOW [}IM SULILY
104 -1030BJ Juounsnlpe (endeo 1od
(9661 IoquoroN woiy) diysioumo
SSOI0 pUB JUSWUIIA0T Aq poonpal pue
suoroe ojerodioo 10y pajsnlpe ‘ojep
10Us ooue[eq Y} Je Sse JuIpuesino
soleys Jo IqunN | 910N

ooud joxprew

Arpuowr 3ursofo 4, sosodind xopur
10] Surpueisino SoIBYS JO IOQUINN

,SUODIUIIP PUE BNULIOY

~ ®©

o4l

9danos
eje(q

dvD:,9p0)

§Y2018
uoyvzyvidnd 23407
. onofiiod wioyog

§y0018
uonyvzyvidnd JPuls
2 onofitod dog

o
y3noay sisiszod
109339 deo [[ewg

uoneziended
BN |

£39)ea)s SuDjURI
pue sisayyodAy ‘10308

$10)08,] SUIUIIIIS JO S[IeII(
¥y LIGIHX?

=

11

The African Finance Journal, Volume 1 Part 1 1999



SOJRUIULIOSID I0JOB] 9JepIpuBd B IOUJoym
159] 0} SUOQIOS JJBLIBAIQ JONIISUOD IA\ "MO[Iq
SI10J0BJ 9Y) [[& U0 9zIS Jo joedwr oy} durmexd
oM ‘pud SIY} O], "MO[oq POqLIOSIP $10J08J IO
JO synsa1 oy opeardd Aew S199JJ9 JO0)S [[BWIS
‘[ Aupenb, 10mo0] Jo Suroq se

PopIe3a1 A[[BIoUAS oIk AWOU09d [820[ Y} O}
sarnsodxo pue s3uruIed ur AIIqerieA JudIoyul
oy 0} onp SY00Is JIJ[[eWIS] SY00Is  Ajpenb,
Iomo[ Se papie3al 9q 0} pud) SYO0IS IJ[[EWS
‘[sdeo prur aanjew 210Ul Sk 9SI9AIUN

oo A[qeqoid syo03s pmoi3, Juidrowd]|
SONJSLIgORIBYD  OnjeA  JUBOYIUSIS  MOUS
Aew sy00)s uonezijeyded [[ews 9I0JoIoY)}
‘sy00)s  pmos3  Juidiowd  uonezifeyded
[lews jJo uonoddes oy opnpoaid  Kew
PI0OaI MOBI], "WOPURI JOU SI UONOJ[AS 1Y)
‘st jey) ‘uonejudsaidor Ansnpur pue 1saIojul
[euonmnsur ‘pioda1 yoel) ‘Aupimnbi] uo paseq
S9OIpUl IIOY} JOJ SIUAMIISUOD SIOJ[OS DAL
"SYSLI poA1ddIad

I0MO] 9ABY UOIYMm S)003S uonezifeydes 1931e]
plemo} 9jeidrur 03 Ppajoadxd aIe SI0ISAAUL
udy) ‘sy00)s uoryezijerded I9[[ews ul SUSIAUL
)M pajeroosse wniwdid JSLI ou ST 19y} J|

uonejaadidyuy

*(S1030%] [[B SSOIOk JU)SISUOD)
Aouolmnd  [BOO] Ul UONBAIISQO
Jo J1ep je se ooud jodIB : 7 9JON

‘sorjojrod pajySrom-onyea
Ino ur asn om jey) Sunysom oY) woly

,SUODIUIIP PUE B[NULIO

3danos
eje(q

£39)e1)s SUuDjURI
pue sisoyyodAy “103d8

12

The African Finance Journal, Volume 1 Part 1 1999



UO01O[9s Y} 0IUT UONEIOdIOoUT 10 POIOPISUOD
JON] °S00Is PoJeiaAd-un pue PageioAd]
uoIMIdq  [enueIsflp  ooueuuoyrod  ojur
YSISUl OAIS 01 PAJONISUOD UIIIOS ONsousel(]

"110S 9JBLIBAIQ ©
pue ejep uoneloadxd SHYI yiM 31 SuruIquiod
£q paroxdwr oq JySrw 10joe] FUIUSAIIS SIYJ,

‘1108 A3nbo uo uingas ojdwis e jo
orjoptod doj oy ur payuel 9q A[LIBSSI00U J0U
Y3 001s SIY} YSnoyje 9A1ORIIE AIdA 9q
W3 0461 03 %] Wol ANnbs uo wINIdI S
soaoxdur jeyy Auedwoo e ‘o[dwexs 10, 1000
soldynw  uonenea ur syys juanbasqns
210J0q Aenb, 10y31y ore 9AQI[9q SI0)SOAUL
18y} sowedwod Amuopr 03 S 9aAndafqo InQo

uex
ALenb, 1euonipen oiow ' ym poredwod
se ‘Aynbo uowwod uo uwimdr s Auedwod
B JO S[@A9] oy ur sdueyd armmyded of

"So11050)80 JZIS [[& SSOIoE
$00)s wIN}aI pajoadxa mo[ pue Y3y usamieq

uonejaadidyuy

/(399 wiIa ], U0 JO uUonIod IUAIIMN)
+199( WIS ], HOYS + 1q3p ULId} SuoT)

001 (A1mbo uowwoo,3qap 18107

(1804 snoraaid) A1nbs uo wImoy

— (1A jwommd) Apnbo uo wmeY

,SUODIUIIP PUE B[NULIO

odoosppiopm

o4l

3danos
eje(q

po3e1oA9] AIY3IH

onpet Amba
uowrwod 0) 3qdq@ ¢

409 HD : 9poD

a3uvyo moy
. onjofiiod wojjog

a3uvyo y3sipy
Jonofiiod dog

own
y3noiyy wioyiadino
pinoys ,Ajenb,
sny} pue Aymbs uo
suimal Suraoxdun
Yam S3201S

Lymbry uo
winpy urdguey) ¢

£39)e1)s SuDjURI
pue sisayyodAy ‘103o8q

13

The African Finance Journal, Volume 1 Part 1 1999



“[SLI [OpOW [eULJ [OJJUOD 0} BLIOILIO JNOSO0UY JO 195 & JO 3red Se 10J0e] JO 9Sh 938I0qOLI00 0} PIsn 9q UBD UIQIOS

ue ur o3ueyo QANE[AI dY} Aq Pauydp SI
pue AJTADISUSS 9)el }SOIOUI 0) SIOJAI uoneIn(y]
"so189)en}s UONBIND ISMIOYS 9Q 0) PUd) S}
Se SI0JOBJ ,onjeA, JOUI0 [PIM UONE[oLI00 YSIH

"uoseal
SIY) 10J UQIOS QU) WOIJ I03I3S SIY) IPN[OXd
om pue ‘Guimolrroq o) snogojeue si sysodop
Sunye; oours ‘ordwiexa 10 “10J09s Sumyueq
oy ur ased oy} SI SIYJ, INOLJIP oIk SI0}00S
JUSMISUOD SWOS SSOIOB SUOSLIBdwod uey
‘suorjewr1oy orjoptod ojdwres

-JO-IN0 10 9[qe[lBAR SI W) BIED QINSUD
0} ®jep JO uone[wisse uo pojerodioour Jeq
‘pue

IeoK [BOSIJ JUSJAI JSOW WOLJ PIJR[IWISSE BIR(]
‘[ordwexa 10§ ‘mo0[9q PIAIA s3uruIed 3935
SUQAIOS UINJAI 9NjeA UIBJSD [JIM UOIB[QLI0D
Y3y e oaey 0} pojoadxo surmar orjopod
powiog -soruedwoo  peq, pue  poo3,
UO SUQAI0S pue MSUI PaArddrad pue  Aenb,
1oy Axo1d ® se pasn oq ued sonel Anbajngaq
‘[1opow

-x9 Je siseq a1eys Jod ® uQ 90N

001 s(9o11d 19318W ATYPUOWI SUISO[D
e / SPUSPIAIp USBO Ssyjuowr g Ise]

001 % Anbg uowwo))

uoneydadidnuy ,SUODIUIIP PUE B[NULIO

PINOYS S3[003S
SuIp[aIA 1oySIH

04l PPRIA pwpnAlq ¢

dd - 3poD

Annba o3 1qap moy
. onofiiod woyog

Annba o3 1q2p Y31y
2 onofitod dog

‘sysi1 parjdwr 1oy3y
o 10§ oesuaduwiod
0} w10y1ad-1no

0] pa103dxa s3001s

92.1n0S £39)e1)s SUuDjURI
B)eq pue sisoyyodAy “103d8

14

The African Finance Journal, Volume 1 Part 1 1999



SOIJBI UOISIAQI QJBWIIISO ()M PIUSAIIS 2q Ue))
‘sasodind

uostredwod 10J s3uruies snoradid [BoLIOISIY
oAne3ou SuIpnjoxd SISATeUR AU PAIONPUOI A\
“p10921 YorI}) B SUIYSI[qRISD I}

0} Joud s103soaul Suowre suone}oadxs Juisu
UM S300)S SO} AJ1JUSpl O} J0JedIpul [NJas)
"$1580210J Juanbosqns

JoJ onjea sey ised oy SuisA[eue jey) SoWINSSY
‘sjodIeW

SUISIoOWS UMD Ul SOIOUDIOSP UONBULIOJUL
0} onp Axoid ymmoil3 131s9q oy} Se pasn
Apuonboiy  1ojEOIPUI  WjUOWOW  SFUTUIRH

SULI9)
Kououno [e00[ Ul possaIdXo SPUOPIAID [V
"SpJoIA 1oySiy

OABY 0] pud) syo0)s uonezifeydes IdeWS
"[S9381 1S2I21UI JO [9AJ]

oy Ul 93UBYD PAULJOP B 0} UINJI SIUSWINIISUL

uonejaadidyuy

Jod onpea 3ooq pue s3uruIed YPIMm
SI0JOEJ [[€ SSOIOR JUQISISUO)) "UOLIR[JUI
pouod  Sumuoarjur  Aq  sonjeA
jooq [ed110)sIy pue s3uruied Juljren
Sunepjur ‘sonfea jooq pue sIulLILd
pasnlpe  sesn D]  SOIOUOId
KreuonepunodAy  up ] 9ION

001 %(( a1eys 1od sSurureo
Suiren  syyuowr g 3Ise[ snoraoxd
amjosqe); (areys 1od s3uruies Juijren
sqjuowr g Ise] snoiadid  -o1eys
10d s3urured Jurren syjuow 7 Ise)

PUSPIAIP dwes 9A109a1 sasodind
Xopul 10j SuUIpuBIS}NO pPUB  PANSSI
SOIBYS [[& 2INSUd 0} Jop1aoid aseqejep
Aq opew juounsn(py SPUOpIAIP
yseo ssoi3 3Juisn  ‘oiep puopIAIp

,SUODIUIIP PUE B[NULIO

wnguauIow
s3uriva Y31y
:onofiiod dog

‘o ysnoIyy
wroyrodino pnoys
S)[00]S WNJUAWOW

sgurures Y3y

WN)UIUIOW/YIMOIS
sguruwied
DAl  [BdI0ISIY JBILdUQ G

Ad - 3poD

plaid puapiaip moq
. onofiiod wogpog

pia1d puapiaip ysip
2 onofiiod dog

oy
y3noayy ooueurioyrod
Jouddns quyxo

92.1n0S £39)e1)s SuDjURI
B)eq pue sisayyodAy ‘103o8q

15

The African Finance Journal, Volume 1 Part 1 1999



"S3uIuIe? [eo1103SIY Ul sOSuBYD UO SUIK[o1 Uey)
Jotel Ypmoi3 s3uruaed Jo suonedadxo jodiew
SQONPOIUT AT}I0AIIP SIYJ, ‘SuOnemIS AIIA0II
pue sosudms s3urures  armny  AJRuopl
01 [suonmuyyop I0J MO[dQ OneI  UOISIAJL
oJewnsd  SSUIUIRY ISBOQI0J SNSUASUO)) 99S]

uonejaadidyuy

‘dnoig s1yy Surpn[oxd
pue sisAjeue oy} Supeadar  £q
pajesnsoaul oq Aew ‘y3noyy ‘dnoid
sy} Jo oouewnopdd dAne[or Ayl
‘soruedwod  wmjuawiow  (pa3oadxa)
wid)  Joys 3Juoq se  paArddrad
o9q [[IM sosso] 3uronpar  SY00Is
ysnoy) ‘s3uiures ul 3009 Ppunole
wn} Aue jo oaimded oy sywrod
uone[nored o3ueyo Jo 9jel dy) ul
SIOQUINU 9INJOSqeR JO SN Y, : 7 AION

‘uoneyjur Surjey
Jo spouad Sunmnp Indo0 Aewt je) S}jo
-9JLIMm 19SSk Aue JO 109)J0 o3 axmded
0] ose nq eyep pauodar oy} jo
Ayenb pue Ajniqereae oy 03 Apaed
onp Apmis 9y} noysnoly) pasn usdq
oaey s3uruaed Junerddo o3 pasoddo
se powodoy senwuoj ur  AIeyS

,SUODIUIIP PUE B[NULIO

Al IDFH : 9poD

wnjuauou
SSUIUIDD MO
. onofiiod woggog

92.1n0S £39je1)s SunjURI
B)eq pue sisoyyodAy ‘103o8q

16

The African Finance Journal, Volume 1 Part 1 1999



oJe A9y} Se JOISLI a1k A[[eIouad S001S onjeA
"SIOJSOAUL
Aq posn Axoid . ymoi3, ; onfea, [euonipei],

*K10)S1Y BIEP JBOA-0M] [[1Y B 9pN[OUI PIP

Jey) S300IS PIpNOUl am ‘D[qB[IBAR QIdM EJep
JO sIeok 201y} uey) SSO] USYM ‘SISA[RUR A} Ul
S00)s JO IoquINU IoFIe[ B 9pNoul 0) IOPIO Uf
"S)[00]S JO 9SIoAIUN

Aurenb, ® Jo uoneOUAPI I0J 9ANDOYO SI
yoIyM ‘ypmol3 umouy| Joyiel jng uonejoadxo
Jo juowed  oy) 9jerodioour jou S0
"J[IINY QIe S)ONIBUW J[)B[OA 9SO} Ul
suonejodenxa aareu jey) paydoooe Ajjerouod
ST 31 y3noy; udAd swnrwaid ySiy je open
J10J2I9Y) P[NOYS puk S}oxJew JUISIoWd 9[1Je[0A
o) ur Auel paarddiad B ‘prooal o1 9qIsia
B 0ABRY BLIOIIO J0j0B) ssed UoIym  SY00IS
“A)1]1qe)S pUB PI093I JJBI) [BOLIOISIY S )00)S

e SunySiysSy Axoid ymoi3 [euonipen vy

uonejaadidyuy

001 5(9o11d 10318 SUISO[O/2TBYS
1od s3uruied Furreny sypuow ¢ 1se7)

"papIeosIp st porrad wiLdjul

ul ejep 2ANE3aU 10 J[qB[IBAB-UON

‘019z uey} 1918913

a1e spoliad owi) Jse| pue sI

J1 parerouad oq AJuo [[1m S9rey
: Juel 10Jo8} I0J p[oYy
So[nI SuImo[[oy Ay [, ‘porrxd poyroads
o3 19A0 ®yEp sIuruaed (sqeorjdde
o19yM) 9Anoadsoid 10 parrodox
oy} JO swiyILIeSo[ oy} 03 dUI] Y)MOIF
sarenbs jseo[ & Sumiyy Aq pendwoo
SI 9JBl J)MOIS [enuUUY : 9JON

"PAOUNOUUE AIOM
sSuluies yorym 10y poudd wiIdul
SB[ 9y} JOo drep oy uo SuneuruLio}
[eAIOJUI oW} JBAA QoM Ay}
I0A0 d1eyS Jod STUIUILY YJUOW SAJOM]
ise] payodor ur aSueyo Jo ojer oy

,SUODIUIIP PUE B[NULIO

onjea, pI& ysig
o4l PIFIA sGurwaey
AE UDHIH : 9po)

YIno.3
s3uruana mog
. onjofiiod wojjog

YIno.3
s3uruava Y31y
2 onofitod dog

swnrwoxd

WINjoI pue sojel
o3 Jouradns
op1aoid 03 snunuod
PINOYS SPI093I
o1 wiId) Suoy 3seq
SunIqIYx Y2013

d)ea YImoas
SSuruIe) [BI1L10)STY

DAl I8IA Iy,

3danos
eje(q

9

£39je1)s SunjURI
pue sisoyyodAy ‘103o8q

17

The African Finance Journal, Volume 1 Part 1 1999



paynuapl Apoauodour uo Juplos Ul Jnsal
ued J10JoB} B SB P[AIA s3uiuied Jo asn oy,
‘uoneuowo[dwr 9A1309}J0 119y} apn[oaid

uoyo A10isiy pue Ajpenb eiep ‘sorjer anjea
pue p[o1A Juisn Ul s}Joudq a1e Iy} y3noyy,
‘syduons [erouruly

s3I pue s3urured jsed Jo ymoi3 pue AfIqels
oy ‘uonisod oanmodwod oy ‘syoadsoad
[enpIAIpUl S Wy oy}  uowdeuew  JO
Ayenb ayp ‘erfe 19Ul ‘ynoqe UOIIBWLIONUT JAIS
Aew 1] -anssI Ay} Jo yymois pue Ayenb ayy 03
SB SI0JSOAUL JO SMITA U} 109[Jo1 Aew pajiodal
pue 2oud uooml}oq UONR[AI JFBIAE A
‘S003S UOWWO0d AUBW J0J ‘puey JAYI0 ) uQ
"aN[BA JO JUBUIULIDIOP B J0U

puE on[eA JO uUOndUNJ B Se UdIS 9q AeW pue
Kouow JO onfea owil} Yy} 10 YSL djerodioour
jou Aew ‘sonoerd Jununoooe £q paduonpjul
9Q ABW SAINSBAW JSAY} JBY) oNnJIe ued AU(
‘PIoIA sSuruIes se (ons SoINSeAUW [BUOLIPEI)
Jo uonerodioour oy Jo  s3unwoopIoys
oy} Jnoge  USPLIM  USq  SeY  [On
"sguruIed 9IMIny ur AJureirooun

[enuelsqns 0B} pUB  SISBRIOAJ]  [BIOUBUY
Y31y oAey ‘ssamsip Jopun suuly  A[jensn

uonejaadidyuy

"ejep d1eys
Iod D1 Suisn pojonnsuod  $10)0BJ
[[e SSOIOB JUQISISUOD SI SIYJ ‘I10}Oe]
juaunsnipe 1endeds 19d (96 AON woL})
diysoumo SSOI0 pue  JUSWUIOAOS
Aq poonpar pue suonoe oye1odiood
JoJ paisnipe ‘o1ep 199ys doue[eq A1} JO
Sse (S9sse[o [[B) SUIpUEISINO SAIBYS JO
Joqunu 810} Ay} Aq POPIAIP sTurLILd
payodar 91e30133y — viep a1eys 19J

,SUODIUIIP PUE B[NULIO

A - 9pP0D

p1oif s3utuina Moy
. oyjofiiod wogjog
p1a1d s3utuava Y31y
2 onofiiod dog
‘own y3noiy
SuInaI 21Ny
Jouadns opraoxd
prnoys sarueduwod

92.1n0S £39je1)s SunjURI
B)eq pue sisoyyodAy ‘103o8q

18

The African Finance Journal, Volume 1 Part 1 1999



ey} 9SOy} pue suonedddxo sguruied urdueyd
s soruedwod QJe[OSI 0} J0JRJIPUl  POOD)

"9)ep UONBAIISQO WOy porrad
puowt 9 pue ¢ 3urpadord oy} I0A0 SOJBINSI
sSuruIes 1SBOAI0J SNSUASUOD | JIBDX [BISI]
ul 93ueyd JO opmIuIew Y} SOIBIIPUI J0JOB]

-own) y3noayy syuel ul

Ieodde prnoo soouonpjul [e10J09s ‘yuoumsnipe
uonnquile 9ANR[dI JO WIOJ JWOS JNOYIA
-own) y3noIy} uoIsnjoxa Aq pare3nsoAul

9q Aew dnoi3 sipy jo oouewojiod oaneldl
oyl -orjojirod poxuel wol0q Yl Ul SYO0IS
Surjew SSO[ JO UONOI[0d Y} Ul JNSAI [[IM
onel s3uiuied 0) 9oud Jeuonipen JunioAul
‘[mo[oq SusaIds onjeA, I94j0

0} A1dde osfe (14 s1y3] wapqod siyy 9JeIAd[[e
Aqrenaed pmnoo [opowr 3urlos ojelIBA-Iq B
ur [opdwrexa 10J ‘410S Onel UOISIAJI B SB [ons]
10J0BJ Teuoneldadxd ue yum (p[eIA s3urured)
lojoe} TeowolsIy oy Sumiqwo) ojdnpnw
oy} sI9)e uonewLIOjul [eroueuyy papodar
JO punol jxou oy} 210Joq AIOILLID} On[eA,
Ojul UOPEBISIW B QJNPUl P[NOD SJUSWIAOW
ooud yoois Arojedionuy soruedwos onjea,

uonejaadidyuy

001x(1
-(uonea1asqo jo 9ep Surpadard
syuowr ¢ A oJeys Jod s3uiures
1SBO0IO0J SNSUASUOD /UOIIBAIOSQO JO

aep 18 ([ A) 1 TBdA [BOSI dIBYS
10d s3urures 3se0010J snsuasuo)))) (e

,SUODIUIIP PUE B[NULIO

urdguey) (q

syjpuowx

€ 18] - JBUWNSI

moamgbmo TAA snsuasuo)
SadIl urdduey) (e g

92.1n0S £39je1)s SunjURI
B)eq pue sisoyyodAy ‘103o8q

19

The African Finance Journal, Volume 1 Part 1 1999



BIep SH] 9ARY 9M ‘S9SBD 9SY) U] JUOMIIISUOd
DAl 9yr wol aIeys JO SSe[d JUAIPIP B
0 I0JoI Ik $9JeWINS? SHE] ‘S9ouL)SUl SWOS U]
‘porrod Surpasaad

o) J9AO SUOISIAQI oY) Ul dueyd Jo apmiudew
oy sarnided g mo[aq Onel UOISIASI 9JeWI)SO
S3uIuIed 1SBJ2I0J SNSUISUO)) Y} 0) J[IWIS
"SJUSWIUOIIAUD OIJRW S[JB[OA UL 9SBIIOUI [[IM
SOJBWII}SO UBOW WO UOIELIBA JO dpnjrugewr
pue  suoIsia9l  9jewnsd  Jo  Aouanbaig
"pud 1eak [eosy Suryoeoidde ym sasearour
uoIsoald UOIBWI}SO SB SUOISIAQL SOJBWIIISd
Jo sjoadse [e1o1ABYQq OJUI JYSISUI SIBISUID)
"SJUSWUOIAUS PAIUSLIO YIMOIS Ul 19139q
oABYa(q A[[eI1oudd SUQ3IOS UOISIAJI Sk sarxord
MoI3 Yim UONEB[RII0d Y3IY 9ARY PINOYS
['suoneyoadxa s3urures

Surqrey pue JuIsu Yjoq YHm SYO0IS UIMIAq
QJRUIWLIOSIP  [[IM  U3ISOP S, UQAIdS Ay ]
'sosuidans  s3utures winojul  popraoid aAey

uonejaadidyuy

"UOIJBOLJISIOAID
y3noiyy JOJId S)SBOd10)  SisA[eue
[enpIAIpUI  JO UONONPAI Y} WOJJ
pue ‘renpiAlpur Aue Aq pasn SI uey}
01830133 oy} Ul UOPBULIOJUI QIOW
Sursn woIy JSLIB S)SeII0) SISA[eur
Anods  JumuIquiod WOy - suren)
‘uoneyoadxa o[3uls e ojur porrad own
[eosyy poyroads oy} I10J BjRp SJBWIISO
Sdd Juemund  S[[USIP eyl oIeys
1od s3umuied jo 31seoaroj 9ysodwoo
YV uone[nojed 9y}  ojul  IOJud
jey) s9jewnse SJd Jo Iequinu oY) Aq
SuIpiAIp pue suuy SHE] SunNqLIUOd
[le woiy spouad poyroads oy
10J BiEp 9JRWISO SJH JueLnd Juippe
Aq Paje[nores SI JSeI3I0J SNSUASUOD S
uMowy Jewnse Sdq 5BIOAY : JJON

001 (1
-(uonealssqo jo 9ep Surpadard
syjuowr 9 | A, areys Jod s3urures
1SBO0IO0J SNSUISUOD /UOIIBAISSQO JO
oep 18 (JAd) [ T8 A [BOSI] 2Ieys
1od s3urures 1s8O210J snsuasuo)))) (q

,SUODIUIIP PUE B[NULIO

3danos
eje(q

INE TAd HD
1 9po)H

2IDUI1ISD
u1 23Upyd Moy
. onofiiod wopog

21DU11S2
u1 23uvyo Y31y
2 onofitod dog

o
y3noayy wojrodino
prnoys suonejoadxa
sgurured

FUISLI ()IMm S)O01S

syjuow
9 15[ - I)BWNSI
LA Snsudsuo))

£39je1)s SunjURI
pue sisoyyodAy ‘103o8q

20

The African Finance Journal, Volume 1 Part 1 1999



SuiSueyo YIm SYO0)S pue SYO0)S WNJUOWOW wng) - (SUOISIAQL QWSO [ A
surures-oxd  Supejost 10y Axoid poon o premdn syjuow ¢ Juiren jo wng))

"UOTJBAIISQO
JOo 9)ep B SISBO0IO]  SNSUISUO))

‘suoneoadxd s3urured
o) wnipauw SurSueyd YIIM SY00IS SAYNUIP] o 00T (1-((1AJ) T I89X [€OSI] 2IRYS
7 I8 X [BOST] ojur Auedwod ) 10§ 1od  s3uruied  JSe00I0]  SNSUISUO))
Ppa30adxa st jey) areys 1od s3urured ur d3ueyd /] (TAd) T Ieox [eosiy areys
Jo 91 oy samdes oewmss ur d8uey) o 1od  sSULIBD  JSBOSIO]  SNSUISUO))

uoneydadidnuy ,SUODIUIIP PUE B[NULIO

S9yRWISO
Sddl

sajeWINSd
Sd4l

3danos
eje(q

J)ew)sd SUIUILd

JSBIAI0) SNSUdsSuo0) (J

IAd TAd HD
1 9po)

2IDUI]SD
u1 23unyd MOT
. onofiiod wopog

a1DU1YSD
u1 23uvyd Y31y
s onofitod dog

-own y3noay
unoyadino prnoys
suoneoadxo wio)
wnipow Surdueyd

Y31y PIM $300)S

Adueyd
dgewnsd J XA
0) ZAJ SNSuasuo) 4

£39je1)s SunjURI
pue sisoyyodAy ‘103o8q

21

The African Finance Journal, Volume 1 Part 1 1999



‘OnjeA 00q pue JZIS UOIMIOQ UONEB[OLIOd
ySiy  moys sorpmis  joprewr  padofeasq
"sjo3Jew SUISIOWD JY) UI SI0)Ie)

JUSUISOAUL  OAT)OJJJO  pue  plemIopysrens
jsowr oY) Jo ouo SI oper oud-03
-)00q 9y} Jey} $)SOFINS WOPSIM [BUOTIUIAUOD)
‘Ax01d . ymoi13,/ onfeA, Jeuonipe],

*SUOISIADL
019z pue plemumop ‘piemdn jo sdnoi3
snoua3owoy ojejost o3 jutodprur orjojrod
e Suisn jpds oq ued 9SIOAIUN poduel JY

“Aunuuod

[OIBOSAl JUSUNSIAUL Y} Aq 109[Sou dAne[dl
Ryns  yomm  sotuedwod  jo  suoneloadxa
Surdueyo 3June[osl Ul QAIDJPQ OS[e Oney
“JUSWIUSS JO 90I39p Y} 2INSeaw

os[e Aewl Jnq 9A0Qe SI0JOBJ SYIUOW 9 PUB ¢ -
9JewWSo | A4 SNSUISUO)) ul d3uey)) 03 Je[IWIS
‘suoneoadxs sguruies

uonejaadidyuy

oy} 18 199ys Qoue[eq uo pojiodar se
onjeA Y0oq [enuue Juoddl }SOU - dIBYS
Iod onfea ooq [eOLIOISIH @ 9ON

001 x(o01d
1o IRW A[yppuowr 3ursoo/a1eys
Iod onea  yooq [eo1103S1H)

‘porrod owes
oY) JOAO SpBW SIJBWNSY JO IdqUINU
[e101 o3 01 syyuow 21y} Jurpaosoid
o) I9A0 QU0 JedK [BOSI] I0J SIJBWI)SO
Sdd ualmnd piemumop 1o premdn
jou Jo Ioqunu 9y} JO onel YL

(soyelInSa [ A Sypuowt

¢ Surqren 1e301) / ((SuUOISIAQI JRWNSD
IAd prlemumop syjuowr ¢ Surren

,SUODIUIIP PUE B[NULIO

Odl

3danos
eje(q

-owm

y3noayy urojrod-1no

PINOYS SY003S O1jel
ooud 03 3yooq Y31

oneaddud o) oog 1]

INE AL : 9poD

oNyD.L UOISINDL MOT
. onofjiod woyog

oL UOLSINDA YSIE]
2 onofitod dog

oy
y3noayy wxoyradino
pnoys suonejoadxa
3uIsu pue SuoIsIAQL
s3uruies Y3y
3uniqyxe s}001§

01} .1 UOISIAdL

£39je1)s SunjURI
pue sisoyyodAy ‘103o8q

22

The African Finance Journal, Volume 1 Part 1 1999



[enudjod s o10y] °[H0S I0J0B] oY) WOL
popnpoxa are samgiy uonerodrdop j1odar jou
op ey saruedwos] swaiy jo sopdwes poonpal
ul juoloyul dsiou pue wep Jjo  Ayenb,,
pue Aj[Iqe[ieAR Ul SSUIWO21IOYS SNOIAQQ

“K1qrxopy [eroueury Lofus 0} pue SPUSPIAIP
Ked 01 ‘jposy oFe1oad] 01 Anjiqe s, Auedwod
& Surpse3a1 uonewojul dwos apraoid pnoys
ysnoys 10joeJ a1eys Jod mo[j yseo ani e JON

‘s3utures uo sarorjod uoneroardap Jo 10919
oy Suraowdl Aq suosuedwod [BUOIIAS SSOID
sajey[ioey yorym Axoid onfea, [euonipei],

-awin Y3noayy syuel
ur Jeadde pinoo soouonfjul [810303s juoumsnipe
uonnquile 9ANe[dl JO WIOJ JWOS JNOYIA

-own y3noay
uorsn[oxd Aq pajesnsoaur oaq Aewr dnoid smp
Jo ooueuuojrod oAne[ar oy ysnoy) ‘syo03s
wniwaxd Y3y yim  sorojiod wonoq ul
popnour a1e saruedwod JUIAJOSUL A[[BOTUY ],

"SSQISIP JO S[oA9] Y31y
ApAR[aI yim s)o0)s anfea, deo [ews oq
0] puo) [[Im s)o03s uonezieydes [fews ysnoy)

uonejaadidyuy

‘Surpue)sINo SAIeYS JO JoqUINU [B10}
oY} AQ POPIAIP JUSWILIS MO [SeD
oy ur payodar se uonerddrdop snyd
oteys Jod s3uruies Juifrer sypuow g
jse[- a1eys Jod s3uruied yse) :| 9JON

001 5(9011d 3o3prEW
Suisopo ; areys 1od sSuruies yseD)

‘syuounsnipe uone[yur SUrudAIUL Aq
‘SOTuIou099 Areuonepjur 1dAy Jo osed
o) ur pue ‘sonssi syySu Aq pasiel
[eudes jo junowe oY) £q sdjep 110dax
JooUs ooue[eq UdIM)Aq palsnipe aq
A sIqY, “(S[qereae Ji pasn samgy
WU JIM) pUd IBA [BOSL) 3ISaJe|

,SUODIUIIP PUE B[NULIO

pja1d a014d 03
s3u1Av2 Ysvo Y31y
2 onofiiod dog

‘own y3noiy
woy1adino prnoys
S)003s plaIf 9o1id 03
s3urures yseos Y31

PIRIA dd1ad
D4l 0) sSuruIed yse)

Add - 3poD

oy
ao14d 03 yooq mo7
. onofiiod wopog

o
ao11d 01 yooq Y31y
s onofiiod doj

3danos
eje(q

4!

£39je1)s SunjURI
pue sisoyyodAy ‘103o8q

23

The African Finance Journal, Volume 1 Part 1 1999



“UQ2IOS WNJUIWOW JBIA

-ouo o} ul Yjuow pa3Se[ IsIF Yl SuIpnoxd
Aq s)nsa1l INO JO ANADISUSS Y} OIYD
9AM\ "90unoq yse-piq 1oy djesuadwos o} ajep
UOIBAIOSqO 19 uonewoy orjojirod ur Sej
JIUOW QUO B PIONPOJIUL SBY [OIedSII SNOIAIJ
*IOAOUIN)

ornjoptod pordunr  1oy3ry  sey  £393eng
‘Sunjuel 193ye Jeak ouo o3 dn jo porrad e 1040
A[renpeid onIodoe suInjol WNUAWOW ‘S}odIe
Podo[oAdp 10J UOIBSSAI I9YI0 Ul UMOUS SV
“SUINJOI YJUOWL SAJOM])

pue duo jsed uo s)yo0Is Juryuel AQ POULIO]
a1e sorjojiiod YISuons 2ANL[AI JO WNUSWON

-own y3noay
uoIsn[oxd Aq pojednsoaur 9q Aew dnoig sup
J0 douemrojrdd aAne[ar o) ysnoy) ‘orjoyrod
payuel WO0)0q dY) UL SYO0IS MO[J YSed JIO1Jap
JO uonoo[[0d Ay} Ul INSAI [[IM onel SSuIIed
yseo-03-oouid  Jeuonipeny oy JunioAuf

‘sgurures yseo Ajyenb 10ysiy
Joy pred swnrwaid pue orjojiod wonoq ur
Pa399[[00 $300)s Sune3nsoAUl Ul UONBWIOJUL

uonejaadidyuy

98ueyo doud (@SN Jeam ggiseT (q
o3ueyo soud SN yuow duQ) (B

,SUODIUIIP PUE B[NULIO

‘woj19dino

0} 9NUIIU0D

PInoys sj003s
wnjuawow jsed
pue ‘suInjar aInjny
1o1paId 01 sdjoy
wimai jsed s, wiy v

wnjuwow

dud 1k duQ (q
wWnjuawow
ddnad

QLI Ppuowr duQ (¢ ¢

AdD - 3p0D

p1a14 2014d 03
SSUIUIDD YSDI MOT
. onofiiod woggog

92.1n0S £39je1)s SunjURI
B)eq pue sisoyyodAy ‘103o8q

24

The African Finance Journal, Volume 1 Part 1 1999



Byep DI AU} 9SN 0} P3I[d OM ‘SOTJel [BIOURULJ
Suisstt  pey oseqeiep SHGl O  USUM
“OPIS UMOP a1} U0 A1

ozow dre sosudins se ‘opadio} 1o juroddesip
01 Aysuodoid 3so1eI3 oY) QABY  PpINOd
sSurured pajoadxo 1soUSIY AUl YHIM SI01S
‘payoeoxdde s1 pud JeoA [BOSI SB SIMIJIE JRy)
Aouepunpol JUQIOUUI JY) SOONPAI SOJBUINSI
plemlo} yuow-g] Julor Jo osn  ayL
"9[0Ad Ansnpul oy} sIsed

QWOS Ul 10 ‘9[0AD ssaulsng 9y} Aq pajeuriop
oq Aew pouad w9} IOYS IOAO SPUAL]
‘suoneoadxa s3uruied

[enUQIOlIp UuOo sojeurwniosip  Jey)  Axoid
IMoIS W) WNIpaw 0) HOyS [euonIpel]

‘sogueyo o11d (3}oom ZG) Uoz1oy

I03UO] UMM JUSPIAD QIOW S}O9JJO WNIUSWIOA]
‘[BSIAI JO 92139p ' 1dwo-a1d Aew

S91397e1S WNUAWOW YIUOW U0 JO sorjojtod
Iomno ur s3upjuel SWANXd JO UONII[0D

uonejaadidyuy

SMO[[OJ Se paje[no[ed sojewnsd S
premioy yuowr ¢ Suroy :I 9ION

-a8ejuaorad e se
possazdxa ‘porrad payyroads oy 1940
300)s o) 10J paroadxo ST jey) dIByS
Jod s3uruies ur o3ueyo Jo 9jel YL,

001 s((a1eys 10d s3urureo

Surren [OLIO)SIY]), 9IN[OSqE /
(a1eys 1od s3uruies 3urfren [BOLI0ISIY
- omeys J1ad s3uruaed  3SBOQIO]
snsuasuod  uow | SuIfoy))

,SUODIUIIP PUE B[NULIO

sojewInsyg
Sddl

3danos
eje(q

YIMo.13
aanoadso.d Y31y
:onofiiod dog

-own
y3noayy wojrodino
pInoys sajel y3moid
LI} WINIPOW

0 1J0ys Pa3oadxo
152y 31y PIM $J00)S

el
YIMo0a3 sguruIed
aandadsoad

syyuowr 7|
NI d
‘NTT A * 9POD

WNIUULOU MO
. onjofiiod wojjog

wnyuauow Y31y
s onofiiod doj

14

£39)e1)s SUuDjURI
pue sisoyyodAy “103d8

25

The African Finance Journal, Volume 1 Part 1 1999



“eyep SuIssIw oy} ul [[Ij 0}

uonejaadidyuy

SI9qUINU 9JN[0SqE JO asn U0
uoneue[dxa 10J G 1030BJ 93 : T AON

“MOpUIM
plemio} JIeoA omil oy} oalssaid o3
SOjeINSA ¢ A J SSO00E [[IM Ing dA0QE
se ordrourid owes oY) UO PIJONIISUOD
°q M Ejep Yuow Hz  Suloy

TedA [eosIy 1xou

I0J 1SB22I0] SJH Snsuasuo) = 7Jd
IeoA [BISIJ JUOIIND

I0J 1580210} SJH Snsuesuo) = [
PUD TBIA J9)Je ST )P AU JI A

pue ‘pud J8oK [ A Yl 910J9q SI 2Jep
oy} JT T A4 99 [[IM JedA [BOST) JUSIIND
o} Jey) ON "TBdA [BISIJ JUALIND JO
PUS 0} SPUL YIUOW JO Ioqunu = [N

1 OIoUM

21/ ((@d « QN -2D) + (1d « TIN)

,SUODIUIIP PUE B[NULIO

AT ¥DAd : 9poD

Yimo.3
aayoadso.d mog
. onjofiiod wopog

92.1n0S £39je1)s SunjURI
B)eq pue sisoyyodAy ‘103o8q

26

The African Finance Journal, Volume 1 Part 1 1999



01 onp on[eA, paAIddIdd oAey JYIIW SYO0IS o
‘suone)oadxs sguruies
,onjeA, [eUODIPBIL,

Suneiodioour  Axoid

"SJOS[IEW S[1JB[OA UL dNJBA 3SO[ A[[RIUSWIOUL
S)1Se0010] 193UO[ ‘mopulIM U}  O[qE[IeAB
wnuwixew Qyj SI  pIemIoj SIBIA Q0IU],

"9N[BA JUSUNSIAUL POAIDOIdd
IoySiy e sey °‘sojer 1oySIy Je )SOAUIl O)
sonumuoddo 10Je013 yim wiy B Ul sS3uruIed
paurejal Jo IB[[OP B Jey} o[euoljel 3y} U0
g s)o03s  yimois, 10y pred erward OYSIH .
‘spua} pmoi3
jsed Jo uonejodenxd ojur JYSIISUL SOPIAOI]
"S)003S IMO0I3 £q PIpUBLILLOD
sown-owos s3uiured jo svdpmnuw  y3iy
oy AJnsn[ 03 pasn usyo Ik SISLIAI0J JASUOT e
'suoneoadxd s3uruied wio) 93uof S, 003S
B JO MOIA ISNQOI dI0W € SapraoId ojer yymoin) .

uonejaadidyuy

001 s(9011d 30312W SUISO[D
/ oreys Jod s3uruies )seo010j
snsuasuod  yuow g Juloy) (e

BJBp TAH
Sursn pojonnsuod 9q [[IM  SIONIEW
osoyy ur ymoi3 wid) JI9Fuo| Jo
uone)oadxd 1S9 Y} ‘SAIBWIISO Y]
IedK Teosy juonboyur oABY S)ONIRW
ureirad jey) joej 93 0} ang :7 AON

uonouny Jel Jo
suonIuIJop 10§ 9 I0Joef 39S : | 9JON

guinie]
I103uo] oy} I0A0 dreys 1od sFurured
ur 9jel PmoI3 [enuue pajedonue
opp  jo Iseddsoy  Ausodwod

"UOZLIOY JWIT) JBIA QI B IOAO JIBYS

10d  s3urured  JSe00I0f  SNSUISUO))
ur oSueyd Jo ojer pojoadxe oYL

,SUODIUIIP PUE B[NULIO

sorewInsy

SHAI

sojewInsyg
SHdI

3danos
eje(q

PIPIA s3uruaed
aandadsoad

Yuow 71 (8 9]
A€ DA : 9poD

YIno.3
aapoadsord mog
. onjofiiod wojjog

YIno.3
aanoadso.d y3ipy
2 onofitod dog

owr

y3noay; wioyadino
pInoys sajer
)MoI13 wio) 193uo]

0] WNIPAW PajdAdxd

159US1Y Y1 SY0IS

el

[IMO0.I3 SSUILIBI

aAandadsoad
IBARIYL, <]

£39je1)s SunjURI
pue sisoyyodAy ‘103o8q

27

The African Finance Journal, Volume 1 Part 1 1999



9q ued uda1s  ygnoyy  dduewIojIdd
uidrew jiy01d uo JySisur Aue ap1aoid jou soo(

" IMO0I3, wId) 1I0YS [eal pue Ajfenb,
10} Axo01d ® se pasn UOPO IMOI3 ONUIAIY

-own) y3noIy} uoIsnjoxd Aq pare3nsoAul
9q Aewr dnoig sty Jo dourwLIofIdd dATIB[AI A1)
y3noy) ‘orjojirod wo330q oy Ul SY003S Juryew
$so] 2A102dso1d Jo uOI399[[09 Y} UI J NS [[IM
oner s3urured aAndadsord 03 ooud Funioauy

‘S[opow SUIUAaIOS JBLIBAIQ
ur siooej Ajpenb, pue . ymoi3, 1oyio ym
pojudwdrdur Jr synsar nyromod apraoid ue)

*$10J0€J UOISIAQI
ojewnso Jo uolsnoul ay} Aq pIjeqe IdYuNy
- so3ueyo ooud 01 osuodsor Ul SISBOAIOJ
os1aa1 sisAfeue se uoudwoudyd Areiodwol
® 9Q PINOYS SIY} JOAIMOH ‘siudwAowt d91id
K101edIONIUE J9)J© SUOISIAQIL JJBWUIISd UO Sef oy

uonejaadidyuy

00T x(1-(sonuordy

10 S9es 1IN SIBA SNOTAIJ/SONUIAY

JI0

/ oIeys

S9[eS  JON  SIBIA  juaun)))

001 x(9o11d 39318W SUISO[D
Iod s3umuaed  3seOAI0J

snsuasuod  uow 7 Juloy) (q

,SUODIUIIP PUE B[NULIO

odoosppiopm

3danos
eje(q

y1mo0i13 paatodsad
[89I IIM SY00]S

YIM0I3 INUIAY /]

_ YT Add
‘INTT Add :9POD

proid
aayoadso.d mog
. onofiiod wopog

pra1c
aanoadso.d Y3y
s onofitod dog

-own y3noay
wioj19dino prnoys
AnJeA, pa1oadxa
poA1oo1ad 15038013
Y YPIM SYO0IS

PIdIA sSuIwIed
aAandadsoad

yuow 7 (q

£39je1)s SunjURI
pue sisoyyodAy ‘103o8q

28

The African Finance Journal, Volume 1 Part 1 1999



pinom om ‘syoadsord poo3 sey wayy oyl I
"SIBOA 3UIUIEO MO[ Ul 9)Bl PUOPIAIP UIBJUTEW
pue _sAep Aurei, 10} oredord ‘uorsuedxo
jonpoid pue oINJoNIISEIJul Ul }soAuUl ‘Aypmbry
uoyiduons ‘ere Iul ‘o) s3uluies SIeoA
o3e10A® UR JO JUnowe d[qerdaidde ue urejar o}
‘s1opIoyaIBYS JO }s2193ul U} ur Afpensn ‘Aorjod
oJe10d100 PUNOS PAIOPISUOD A[[BIOUdZ SI 3]
‘s1opjoyaleys 0} [eyided Juruanjol uey

Ioyjel (IMOIS [euIojul 9Jeloudd 0} SIuruIed
1s9AuIal Jng [ended PIISeAUl UO SUINAI JO
soye1 10y31y apraoid jeyy soruedwos ypmoid,
QJRUIWILIOSIP O} PAsn JUSUISIAUIAI JO By

‘uonew1o} orjopiod

JO awn oyl Je 9[qe[IeAB SI W) BIEP 2INSUD
0] ®BJEp JO uonewuisse uo pajerodioour Se]
‘owin YSnoIy} synsax ur

os1ou dwos jredwl [[Im SNUIALI JO UONIUZ00I
PpUEB UONIUIJOP UI SoLIESeA PUEB BIED J[qR[IBAR
yim  soruedwiod  JO o 9SIGAIUN  Paonpay
moI3

Jo Ajrenb, uo 91BUIULIOSIP 0) 110S dJBLIBAIQ
B Ul SI0OB) S3UIIBd UM PoJONISuO0d

uonejaadidyuy

"SJUAMIIISUOD
Oonjel UO SUORIUIJOP JIOJ QAOQE
s10308} onel 9o1d 03 J0ooq pue ploIk
PUSPIAIP ‘PIOIA s3uruied 995 : 9JON

001 «(o1eys
1od onjea 3ooq JIedA 3Ise) / (QIeyS

Jod pUSPIAIp syjuowr 7] Ise] - Ieys
10d sSurured Jurren syjuow 7| Ise)

‘Auedwoo
Ay} Jo onuoAdr 3Juperxdo [e10)
oy juosaxdor sonuoaar  soruedwod
[eIOUBUL}  JOUIO  puBR  ddUBINSUI
‘Syueq {S9OUBMO[[R JOJO pPUB SUINJAI
‘SJUNOJSIp SS9]  sonudAdl  Junerodo
o0 pue sofes ssoif  sjuasaxdar
onuoAdxr  soruedwod [emysnpur 104

,SUODIUIIP PUE B[NULIO

JuaUIISIAUL
-a.4 f0 23p.4 Y31
2 onofitod dog

‘own y3noiy
woy1adino prnoys
SOJeI [)MOI3 [euI)uI
Y31y PIM SH00)S
11013 urdrowo
pue y1moI1n

JUIUI)SIAUT
04l -1 Jo dyey

ADY - 3p0D

Yimo.3 moy
. onofiiod wogpog

YIN043 YSIET
2 onofiiod dog

-owm
y3noayy wrojrodino
pInoys sojex

3danos
eje(q

81

£39je1)s SunjURI
pue sisoyyodAy ‘103o8q

29

The African Finance Journal, Volume 1 Part 1 1999



‘A3a1ens Jurond e juswoidun pue soSuaqreyd
oannadwos jeow 0} AJ[Iqe Oy} ‘sjosse Jo
juowadeuew s Auedwod oY) Jo AOUSIOLFJD O}
9Jensuowdp 22139p & 03 [[IM A3nbd uo uImoy
199p

Surunour £q Aynbs uo uInal Jo 9ye1 93eI0A9]
0} Juowadeuewr Jjo Aypqe oYy pue Aypenb
juowddeuewr 10y Axold ojduns pue poo3
® 9q 03 y3noy} SI | "onjeA OISULNUL JedId
0} Ajiqe s)00is ' ojul JYIISul JuUedIJIuU3IS
opraoxd jou se0p FOY [BUIWOU  J[IYA
‘own y3noiyy

SY001s .peq, pue ,poo3, paAIddIad udamlaq
[enuaroyyip  oouewojrad oyl 9ie3nsaAul
0} Axoid ysu pue  Aupenb, jeuonipen poon
‘Tended

palsoAur uo surgar Surpraoid  soruedwod
Jo 3urusaios ur [eluowepunj Aynbo uo uImoy

‘sorxoxd  Ajfenb,, pue y3moi13
IOUI0 M UONR[RLIOd YJIy sey Ajfens()
*9JeJ JUSUSIAUTI Y31y © 109dx0

uonejaadidyuy

"SJUSNITISUOD OTjeI U0 SUONIULJOp
I0] oAoqe si0)0e]  oner  ooud
0} 3J00q pue P[OIA STUTUIEd 39S : 9ION

001 «(o1eys
10d onjea ooq JeoA Jse / QIeys

Jod s3urureyq Surren sypuow 71 1se7)

HOY - 3poD

Anba uo uingo.a mog
. onjofiiod wojjog

Aynba
Uo UINIo4 YSIET
2 onofitod dog

gLl
ysnoxy Aenb,
1o100d wiojradino
PINOYS S3003S
Aipenb, ysiyg

24l £ymbs uo wanyoy
NI : 9poD
JUDUIISIAU]

-a.4 Jo 2104 MOT
. onjofiiod wopog

61

,SUODIUIIP PUE B[NULIO

3danos
eje(q

£39je1)s SunjURI
pue sisoyyodAy ‘103o8q

30

The African Finance Journal, Volume 1 Part 1 1999



‘so[dnynw Y31y uo opes) SOWI}-owos pue
syo03s  Ajjenb, 9[qISIA a1k s)001s JOY YSIH

‘uonejudWRdwI AN

oy} opnpoaxd uoyo Aroysiy pue  Aypenb

BJED ‘SOljel On[eA puB WINJAI PIOSUBAPE JO
osn o) Ul S1Jousq poAldIad a1e 010y} Y3noy ],

"SOAIUAOUL

[eosy jo o3ejueape ode} 0} AI[Iqe oy}

pue Aorjod [eroueuly [[BISAO UR [[IISUI O} pue

SUOI}IPUOD J3[IBW JIPAIO IoyIeam 0} AJ[Iqe ay)

uonejaadidyuy

,SUODIUIIP PUE B[NULIO

3danos
eje(q

£39je1)s SunjURI
pue sisoyyodAy ‘103o8q

31

The African Finance Journal, Volume 1 Part 1 1999



4. Results

4.1 Market settings in South Africa

While parallels between developments in both Latin American countries and Asian
countries are visible, the characteristics of the South African market are relatively unique.
The closed nature of the economy and markets prior to the transition from Apartheid make
it difficult to draw inference from the closed period that would be appropriate for the open
period. As a result, we have a very short sample for this country.

Even within this short period (since 1993), it covers a time of very rapid transformation. In
January 1993, the new IFC index covered 62 companies and had a market capitalization of
US$66 billion. The index peaked at US$120 billion in January 1996 but has subsequently
fallen to US$92 billion (end 1997) or 73% GDP.

The liberalization of the economy initially led to a surge in domestic demand, fuelled by
easy monetary policy, however, by 1996 the inflationary impact became clear and the
South Africa Reserve Bank moved quickly to tighten policy. Credit growth failed to
respond quickly and with increasing pressure on the Rand, following the 1997 Asian
crisis, interest rates have been forced to stay high, despite clear signs of economic
deceleration. Falling international gold and other industrial commodity prices have further
dampened market sentiment (mining stocks represented 20% of the IFCG index at end
1997).

Another unique characteristic of the economy and equity market is the mismatch between
different sectors. The regulatory environment of the market and accounting practices of
the majority of corporations are advanced relative to other emerging markets, however, the
economy is very sensitive to changes in international commodity prices. There is also
substantial political risk as the country struggles to deal with the years of Apartheid.

For an up-to-date detailed chronology of important, financial, economic and political
events in South Africa, see

http://www.duke.edu/~charvey/Country risk/chronology/chronology index.htm

4.2. Screening results for South Africa

Due to the nature of the South African economy, with a large mining and commodity
cyclical influence, the process of screening will be in influenced by important exogenous
factors such as the price of gold and other commodity prices. To assess the sensitivity to
these exogenous influences, screens were re-run (but not reported) excluding metal mining
firms.

During our sample, the South African index return averaged 18.86% per year. However,
the index performance is significantly different in the in-sample and out-of-sample
periods. The market returned an average 41% per year for the years 1993 through the end
of 1995. Since the beginning of 1996, the average market return is -1.9% per year. Over
the entire sample (63 observations) since January 1993, the market increased in 40 months
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(63% of the time) and decreased in 23 months (37% of the time). During the out of sample
period the market increased in 13 months and decreased in 15 months.

Factor screens

Exhibit SA-V presents an example of the factor by factor Exhibit 24 summarizes these
results. These exhibits only contain the value-weighted portfolio returns. Exhibit 6
summarizes these results. The average returns of the highest and lowest fractile portfolios
are presented in Exhibit 7. Further, the percent of periods that the top and bottom fractile
outperformed the benchmark is presented in Exhibit 8.

Some general observations are:

* The highest average annualized excess returns are earned from earnings yield and
change in consensus FY1 estimate over the preceding three month strategies with
excess returns over the benchmark of 8.0% and 7.85% respectively. The benchmark
return is 18.86%.

* The greatest average annualized underperformance against the benchmark are obtained
from bottom portfolio change in consensus FY1 estimate over the last three and six
months with -12.93% and -8.71% respectively. Though these two factors do exhibit
high correlations, the different horizons produce different behavior in various stages of
a dichotomous market. Book to price ratio delivered marginally worse results with a -
8.42% bottom portfolio average annual excess return.

* The greatest top minus bottom spread differential is produced by change in consensus
FY1 estimate over the preceding three months and consensus forecast estimate revision
ratio with 20.78% and 15.44% respectively.

* These two strategies are also the most successful in terms of benchmark
outperformance, beating the benchmark in 61.90% (consensus revision ratio) and
60.32% (last three months estimate change). Earnings yield and rate of re-investment
produced similar results to the latter. Alhough rate of re-investment outperformed
consistently over the sample period the average annual excess returns over the
benchmark was disappointing due mainly to poor performance in the large bull market
of 1993. Exogenous factors such as the price of gold may confound these results. These
factors were also the best performers in an up market.

* The best performers in a down market are market capitalization with outperformance in
73.91% of down markets, though the strategy was particularly hard hit in the last
quarter of 1997. Return on equity, as expected performed well in down markets
outperforming in almost 70% of observed down markets.

* ‘Growth’ and forecast earnings revision related factors have exhibited the greatest last
two year performance where the value of $100 increased to $136.44 for companies
exhibiting high revenue growth, and to $132.11 for top portfolio consensus revision.
During this period a passive investment in the benchmark rose in value to $101.59.
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EXHIBIT 5 A

Factor Performance for South Africa
Screen Name:

Sample period:

Number of observations:

Performance Measure/
Summary Statistic

Annualized average return (USD)
Cumulative return (indexed at 100 - start)
STD Deviation of returns

Average annual excess return

STD Deviation of excess rtns
Systematic risk (Beta)

Alpha

Co-efficient of determination
Average market cap

% periods > Benchmark

% periods > Bench up Mkt
% periods > Bench Dn Mkt

Max # of consecutive benchmark outperformance

Maximum positive excess return
Maximum negative excess return

% periods positive returns to negative
% periods of negative returns

Max # consecutive negative periods
Max # consecutive positive periods

Cumulative annual returns - (index=100 each year)
In Sample 1993

1994
1995

Market Capitalization

1/93-3/98
63 Monthly
Note*
1
2
3
Rm 4
Rf 5
Rm 6
Rf 7

Portfolios - value weighted Market
-1- -2- -3- portfolio

24.75 11.98 18.74 18.86

31932 181.11 24643  247.68

25.55 2221 23.29 22.01
5.89 -6.88 -0.11
19.34 7.08 13.58
13.97 9.17 3.59
25.64 22.26 23.32

0.97 0.92 1.05
5.41 -4.68 -0.90

7026.16

57.14 41.27 52.38
47.50 32.50 65.00
73.91 56.52 30.43

12.88 5.16 2.25
-10.95 -6.11 -2.52
142.31  125.00  162.50
41.27 44.44 38.10 36.51

10 9 8 8
236.56  158.83  161.77 167.26

151.57 145.06  123.50  131.32
11741 11697 117.74 117.78

Out of sample

Through March

Relative Performance -

Average Relative Performance -

Cumulative annual returns -
Last two years
Last five years

Factor average
Factor median
Factor standard deviation

1996
1997
1998

1993
1994
1995
1996
1997
1998

24

25

26
27
28

86.19 73.07 85.76 82.94
68.94 74.55 92.12 88.51
127.66  123.35 132.59 130.42

N o= W N W W
S B S I
W W N W =N

2.33 1.33 233

71.75 76.00 110.16  101.59
241.02  153.66 222.16  216.53

2164.49 4417.00 14496.99 7026.16
2075.81 4215.17 10516.48 4294.60
963.34 145798 9939.80 1566.64

*All definitions in Exhibit 2
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EXHIBIT 5 B

Factor Performance for South Africa
Screen Name:

Sample period:

Number of observations:

Performance Measure/
Summary Statistic

Annualized average return (USD)
Cumulative return (indexed at 100 - start)
STD Deviation of returns

Average annual excess return

STD Deviation of excess rtns
Systematic risk (Beta)

Alpha

Co-efficient of determination
Average market cap

% periods > Benchmark

% periods > Bench up Mkt
% periods > Bench Dn Mkt

Max # of consecutive benchmark outperformance

Maximum positive excess return
Maximum negative excess return

% periods positive returns to negative
% periods of negative returns

Max # consecutive negative periods
Max # consecutive positive periods

Cumulative annual returns - (index=100 each year)
In Sample 1993

Change in return on equity

1/93-3/98
63 Monthly
Note*
1
2
3
Rm 4
Rf 5
Rm 6
Rf 7

Portfolios - value weighted Market
-1- -2- -3- portfolio

18.53 16.48 20.93 18.86

24415 22273 271.19  247.68

21.82 24.59 23.02 22.01
-0.32 -2.38 2.07
13.37 11.40 15.67
5.30 6.14 7.10
21.87 24.64 23.06

0.96 1.09 0.99

0.38 -3.53 1.85
7457.20

53.97 44.44 50.79

50.00 45.00 55.00
60.87 43.48 43.48

3.16 6.15 6.31

-4.74 -4.20 -5.17

162.50  142.31  186.36
38.10 41.27 34.92 36.51

10 10 8 8

156.24 18498 16523 167.26

1994 148.40  131.26 12644 131.32
1995 11227 116.89 128.16 117.78
Out of sample 1996 82.97 81.56 80.66 82.94
1997 89.29 79.05 94.34 88.51
Through March 1998 126.60  121.73  133.10 130.42
Relative Performance - 24
1993 1 3 2
1994 3 2 1
1995 1 2 3
1996 3 2 1
1997 2 1 3
1998 2 1 3

Average Relative Performance -

Cumulative annual returns -
Last two years
Last five years

Factor average
Factor median
Factor standard deviation

25

26
27
28

2.00 1.83 2.17

104.27 79.55  110.16  101.59
219.94 19457 234.67 216.53

15.53 -0.47 -8.75 1.99
533 -0.01 -5.19 -0.25
60.78 2.87 15.42 24.33

*All definitions in Exhibit 2
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EXHIBIT 5 C
Factor Performance for South Africa
Screen Name:

Performance Measure/

Debt to Common equity
Sample period: 1/93-3/98
Number of observations: 63 Monthly

Portfolios - value weighted Market

Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 16.18 19.08 14.72 18.86
Cumulative return (indexed at 100 - start) 2 219.78  250.14  205.62  247.68
STD Deviation of returns 3 22.79 25.78 26.54 22.01
Average annual excess return Rm 4 -2.67 0.22 -4.14
Rf 5 11.12 13.90 9.71
STD Deviation of excess rtns Rm 6 9.35 11.33 10.51
Rf 7 22.82 25.84 26.59
Systematic risk (Beta) 9 0.95 1.05 1.11
Alpha 10 -1.36 -0.73 -5.56
Co-efficient of determination 1
Average market cap 12 7159.46
% periods > Benchmark 13 46.03 50.79 47.62
% periods > Bench up Mkt 14 45.00 50.00 57.50
% periods > Bench Dn Mkt 15 47.83 52.17 30.43
Max # of consecutive benchmark outperformance 16 3 4 7
Maximum positive excess return 17 5.05 9.24 7.39
Maximum negative excess return 18 -9.08 -9.40 -7.46
% periods positive returns to negative 19 162.50  162.50  110.00
% periods of negative returns 20 38.10 38.10 47.62 36.51
Max # consecutive negative periods 21 5 7 6 6
Max # consecutive positive periods 22 8 10 5 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 139.17  194.28 182.67 167.26
1994 143.01 14248 119.77 131.32
1995 13036 108.64 10986 117.78
Out of sample 1996 75.98 88.99 89.24 82.94
1997 87.34 85.45 70.91 88.51
Through March 1998 127.64 10938 135.19 130.42
Relative Performance - 24
1993 1 3 2
1994 3 2 1
1995 3 1 2
1996 1 2 3
1997 3 2 1
1998 2 1 3
Average Relative Performance - 2.17 1.83 2.00
Cumulative annual returns - 25
Last two years 96.54 84.35 82.51 101.59
Last five years 226.82  209.17 15937 216.53
Factor average 26 63.16 23.55 3.24 29.68
Factor median 27 55.50 22.84 2.72 22.07
Factor standard deviation 28 24.05 8.66 341 28.79

*All definitions in Exhibit 2
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EXHIBIT 5 D
Factor Performance for South Africa
Screen Name:

Performance Measure/

Dividend Yield
Sample period: 2/93-3/98
Number of observations: 62 Monthly

Portfolios - value weighted Market

Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 18.42 20.73 16.29 18.32
Cumulative return (indexed at 100 - start) 2 239.49 264.73 218.13  238.53
STD Deviation of returns 3 27.34 22.40 24.90 22.17
Average annual excess return Rm 4 0.09 241 -2.03
Rf 5 13.24 15.46 11.20
STD Deviation of excess rtns Rm 6 17.03 8.69 7.03
Rf 7 27.42 2243 24.95
Systematic risk (Beta) 9 0.97 0.93 1.08
Alpha 10 0.67 3.17 -3.12
Co-efficient of determination 11
Average market cap 12 7258.02
% periods > Benchmark 13 50.00 58.06 50.00
% periods > Bench up Mkt 14 46.15 53.85 51.28
% periods > Bench Dn Mkt 15 56.52 65.22 47.83
Max # of consecutive benchmark outperformance 16 4 6 3
Maximum positive excess return 17 24.22 7.98 5.64
Maximum negative excess return 18 -9.92 -7.18 -6.41
% periods positive returns to negative 19 129.63  148.00  129.63
% periods of negative returns 20 43.55 40.32 43.55 37.10
Max # consecutive negative periods 21 4 5 6 6
Max # consecutive positive periods 22 7 6 7 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 212.09 14449 174.16 161.08
1994 14096 137.86 121.75 131.32
1995 98.10 12593 120.66 117.78
Out of sample 1996 87.70 87.71 76.17 82.94
1997 71.54 95.12 85.44 88.51
Through March 1998 130.15 12649 131.01 130.42
Relative Performance - 24
1993 3 1 2
1994 3 2 1
1995 1 3 2
1996 2 3 1
1997 1 3 2
1998 2 1 3
Average Relative Performance - 2.00 2.17 1.83
Cumulative annual returns - 25
Last two years 72.07 110.73 98.64 101.59
Last five years 165.72  241.16  185.39  216.53
Factor average 26 5.40 2.39 1.42 3.04
Factor median 27 4.38 2.36 1.52 2.32
Factor standard deviation 28 339 0.54 0.49 2.40

*All definitions in Exhibit 2

The African Finance Journal, Volume 1 Part 1 1999

37



EXHIBIT 5 E

Factor Performance for South Africa
Screen Name:
Sample period:

One year historical earnings momentum
1/93-3/98

Number of observations: 63 Monthly
Performance Measure/ Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 12.59 18.40 23.76 18.86
Cumulative return (indexed at 100 - start) 2 186.40 242.74 306.27  247.68
STD Deviation of returns 3 20.67 23.26 26.17 22.01
Average annual excess return Rm 4 -6.26 -0.45 491
Rf 5 7.67 13.25 18.40
STD Deviation of excess rtns Rm 6 6.08 8.41 9.46
Rf 7 20.72 23.29 26.22
Systematic risk (Beta) 9 0.90 0.99 1.11
Alpha 10 -3.79 -0.14 2.12
Co-efficient of determination 11
Average market cap 12 7264.25
% periods > Benchmark 13 42.86 49.21 55.56
% periods > Bench up Mkt 14 37.50 47.50 62.50
% periods > Bench Dn Mkt 15 52.17 52.17 43.48
Max # of consecutive benchmark outperformance 16 9 6 4
Maximum positive excess return 17 3.94 5.67 7.41
Maximum negative excess return 18 -6.35 -5.95 -5.20
% periods positive returns to negative 19 125.00 133.33  152.00
% periods of negative returns 20 44.44 42.86 39.68 36.51
Max # consecutive negative periods 21 6 6 5 6
Max # consecutive positive periods 22 10 6 8 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 155.14 15093  182.05 167.26
1994 128.77  141.27 13883  131.32
1995 10836  127.09 11797 117.78
Out of sample 1996 80.61 79.58 89.25 82.94
1997 86.85 86.14 84.14 88.51
Through March 1998 122.99 130.67 136.81 130.42
Relative Performance - 24
1993 2 1 3
1994 1 3 2
1995 1 3 2
1996 2 1 3
1997 3 2 1
1998 1 2 3
Average Relative Performance - 1.67 2.00 2.33
Cumulative annual returns - 25
Last two years 97.62 94.68 101.59  101.59
Last five years 169.29  236.27 242.53  216.53
Factor average 26 74.52 1336  -13.38 24.23
Factor median 27 38.94 12.80 -3.22 12.61
Factor standard deviation 28 118.58 10.76 24.30 64.83

*All definitions in Exhibit 2
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EXHIBIT 5§ F

Factor Performance for South Africa
Screen Name:

Three year historical earnings growth rate

Sample period: 1/93-3/98
Number of observations: 63 Monthly
Performance Measure/ Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 13.12 19.40 19.22 18.86
Cumulative return (indexed at 100 - start) 2 191.06  253.62 251.62  247.68
STD Deviation of returns 3 21.60 22.06 25.90 22.01
Average annual excess return Rm 4 -5.73 0.54 0.36
Rf s 8.18 14.20 14.03
STD Deviation of excess rtns Rm 6 791 6.74 8.97
Rf 7 21.62 22.09 25.97
Systematic risk (Beta) 9 0.92 0.96 1.11
Alpha 10 -3.56 1.24 -1.60
Co-efficient of determination 11
Average market cap 12 7341.63
% periods > Benchmark 13 50.79 49.21 53.97
% periods > Bench up Mkt 14 42.50 42.50 57.50
% periods > Bench Dn Mkt 15 65.22 60.87 47.83
Max # of consecutive benchmark outperformance 16 8 7 6
Maximum positive excess return 17 4.65 6.16 8.54
Maximum negative excess return 18 -7.22 -6.72 -4.79
% periods positive returns to negative 19 133.33  152.00 133.33
% periods of negative returns 20 42.86 39.68 42.86 36.51
Max # consecutive negative periods 21 5 6 10 6
Max # consecutive positive periods 2 6 10 8 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 139.77 162.68 19585 167.26
1994 126.36 12547 14575 131.32
1995 112,10 12694 11589 117.78
Out of sample 1996 78.66 85.38 82.18 82.94
1997 91.89 90.04 72.48 88.51
Through March 1998 13351 127.32 12770  130.42
Relative Performance - 24
1993 1 2 3
1994 2 1 3
1995 1 3 2
1996 1 3 2
1997 3 2 1
1998 3 1 2
Average Relative Performance - 1.83 2.00 2.17
Cumulative annual returns - 25
Last two years 108.46  102.97 7820  101.59
Last five years 186.62 225.16 193.19 216.53
Factor average 26 31.26 11.19 -7.45 11.49
Factor median 27 23.80 11.18 -3.34 11.07
Factor standard deviation 28 27.48 6.12 13.89 22.39

*All definitions in Exhibit 2
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EXHIBIT 5 G
Factor Performance for South Africa

Screen Name: Earnings yield
Sample period: 1/93-3/98
Number of observations: 63 Monthly

Performance Measure/

Portfolios - value weighted Market

Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 26.86 12.51 12.00 18.86
Cumulative return (indexed at 100 - start) 2 348.72 185.69  181.33  247.68
STD Deviation of returns 3 25.82 21.92 23.49 22.01
Average annual excess return Rm 4 8.00 -6.35 -6.85
Rf 5 21.37 7.59 7.11
STD Deviation of excess rtns Rm 6 10.94 6.98 9.06
Rf 7 25.87 21.95 23.54
Systematic risk (Beta) 9 1.06 0.95 0.98
Alpha 10 5.51 -4.61 -5.75
Co-efficient of determination 1
Average market cap 12 7208.17
% periods > Benchmark 13 60.32 41.27 49.21
% periods > Bench up Mkt 14 62.50 40.00 45.00
% periods > Bench Dn Mkt 15 56.52 43.48 56.52
Max # of consecutive benchmark outperformance 16 7 3 6
Maximum positive excess return 17 13.78 3.72 7.25
Maximum negative excess return 18 -12.42 -6.18 -5.44
% periods positive returns to negative 19 186.36  162.50  125.00
% periods of negative returns 20 34.92 38.10 44.44 36.51
Max # consecutive negative periods 21 6 6 6 6
Max # consecutive positive periods 22 10 8 10 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 190.38  140.40 162.12 167.26
1994 145.06  130.86 120.84 131.32
1995 12035 11935 11330 117.78
Out of sample 1996 98.24 72.20 73.44 82.94
1997 81.29 91.68 84.07 88.51
Through March 1998 131.39 12793 13231 13042
Relative Performance - 24
1993 3 1 2
1994 3 2 1
1995 3 2 1
1996 3 1 2
1997 1 3 2
1998 2 1 3
Average Relative Performance - 2.50 1.67 1.83
Cumulative annual returns - 25
Last two years 100.96  100.00 90.02 101.59
Last five years 28525 17349 16741  216.53
Factor average 26 9.77 5.73 3.24 6.22
Factor median 27 8.66 5.59 3.51 5.53
Factor standard deviation 28 451 1.24 1.93 3.67

*All definitions in Exhibit 2
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EXHIBIT 5 H
Factor Performance for South Africa
Screen Name:

Sample period: 1/93-3/98
Number of observations: 63 Monthly

Performance Measure/

Change in Consensus FY1 estimate - Last 3 months

Portfolios - value weighted Market

Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 26.71 17.74 5.93 18.86
Cumulative return (indexed at 100 - start) 2 346.50 235.72 13531  247.68
STD Deviation of returns 3 24.25 23.67 23.73 22.01
Average annual excess return Rm 4 7.85 -1.11 -12.93
Rf 5 21.22 12.62 1.28
STD Deviation of excess rtns Rm 6 8.24 8.35 11.60
Rf 7 24.30 23.71 23.78
Systematic risk (Beta) 9 1.04 1.01 0.94
Alpha 10 5.87 -1.07  -10.62
Co-efficient of determination 11
Average market cap 12 7308.74
% periods > Benchmark 13 60.32 49.21 34.92
% periods > Bench up Mkt 14 62.50 47.50 32.50
% periods > Bench Dn Mkt 15 56.52 52.17 39.13
Max # of consecutive benchmark outperformance 16 9 5 3
Maximum positive excess return 17 6.89 9.42 9.06
Maximum negative excess return 18 -8.29 -6.63  -12.36
% periods positive returns to negative 19 186.36  133.33  103.23
% periods of negative returns 20 34.92 42.86 49.21 36.51
Max # consecutive negative periods 21 4 7 10 6
Max # consecutive positive periods 22 10 8 8 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 187.00 155.13 14848 167.26
1994 130.06  141.69 13126  131.32
1995 11902 13416 10072 117.78
Out of sample 1996 90.22 75.29 78.26 82.94
1997 101.25 80.88 69.65 88.51
Through March 1998 131.05 131.26  126.44 130.42
Relative Performance - 24
1993 3 2 1
1994 1 3 2
1995 2 3 1
1996 3 1 2
1997 3 2 1
1998 2 3 1
Average Relative Performance - 233 233 1.33
Cumulative annual returns - 25
Last two years 125.72 91.74 67.11 101.59
Last five years 29239 22520 11628  216.53
Factor average 26 7.39 -1.13 -14.24 -2.39
Factor median 27 3.40 -0.74 -8.73 -0.64
Factor standard deviation 28 24.13 2.01 29.96 16.95

*All definitions in Exhibit 2
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EXHIBIT 5 I

Factor Performance for South Africa
Screen Name:

Change in Consensus FY1 estimate - Last 6 months

Sample period: 1/93-3/98
Number of observations: 63 Monthly
Performance Measure/ Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 23.70 17.14 10.14 18.86
Cumulative return (indexed at 100 - start) 2 305.49 22943  166.02  247.68
STD Deviation of returns 3 25.14 23.44 23.98 22.01
Average annual excess return Rm 4 4.85 -1.72 -8.72
Rf 5 18.34 12.03 5.32
STD Deviation of excess rtns Rm 6 8.40 9.05 11.39
Rf 7 25.18 23.48 24.03
Systematic risk (Beta) 9 1.08 0.98 0.96
Alpha 10 2.68 -1.17 -7.01
Co-efficient of determination 11
Average market cap 12 7341.69
% periods > Benchmark 13 50.79 50.79 42.86
% periods > Bench up Mkt 14 52.50 55.00 35.00
% periods > Bench Dn Mkt 15 47.83 43.48 56.52
Max # of consecutive benchmark outperformance 16 5 6 5
Maximum positive excess return 17 9.97 8.25 10.19
Maximum negative excess return 18 -7.09 -8.70 -9.54
% periods positive returns to negative 19 186.36  162.50 85.29
% periods of negative returns 20 34.92 38.10 53.97 36.51
Max # consecutive negative periods 21 4 4 6 6
Max # consecutive positive periods 22 8 7 6 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 175.72  160.86 15231 167.26
1994 131.69 139.86 13586 131.32
1995 11368 12641 117.16 117.78
Out of sample 1996 87.45 75.66 83.04 82.94
1997 97.09 85.05 67.69 88.51
Through March 1998 136.76 12537 121.82  130.42
Relative Performance - 24
1993 3 2 1
1994 1 3 2
1995 1 3 2
1996 3 1 2
1997 3 2 1
1998 3 2 1
Average Relative Performance - 2.33 2.17 1.50
Cumulative annual returns - 25
Last two years 122.81 91.94 66.33  101.59
Last five years 274.00 211.00 13826 216.53
Factor average 26 10.20 -2.73  -22.60 -4.74
Factor median 27 6.12 -2.19  -15.25 -2.21
Factor standard deviation 28 22.39 4.39 3495 21.62

*All definitions in Exhibit 2
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EXHIBIT 5 J
Factor Performance for South Africa
Screen Name:

Sample period: 1/93-3/98
Number of observations: 63 Monthly

Performance Measure/

Consensus FY2 to FY1 estimate change

Portfolios - value weighted Market

Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 20.59 14.45 19.47 18.86
Cumulative return (indexed at 100 - start) 2 267.22  203.13 25441 247.68
STD Deviation of returns 3 22.38 22.75 26.03 22.01
Average annual excess return Rm 4 1.73 -4.41 0.61
Rf 5 15.35 9.46 14.27
STD Deviation of excess rtns Rm 6 8.40 8.06 9.35
Rf 7 22.42 22.78 26.07
Systematic risk (Beta) 9 0.94 0.97 1.11
Alpha 10 2.44 -3.25 -1.37
Co-efficient of determination 11
Average market cap 12 7345.30
% periods > Benchmark 13 50.79 42.86 53.97
% periods > Bench up Mkt 14 42.50 40.00 62.50
% periods > Bench Dn Mkt 15 65.22 47.83 39.13
Max # of consecutive benchmark outperformance 16 6 3 4
Maximum positive excess return 17 8.64 4.30 11.16
Maximum negative excess return 18 -6.11 -7.18  -10.55
% periods positive returns to negative 19 162.50  186.36  152.00
% periods of negative returns 20 38.10 34.92 39.68 36.51
Max # consecutive negative periods 21 4 5 6 6
Max # consecutive positive periods 2 8 12 8 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 151.16 15590 181.26  167.26
1994 162.30  113.55 13498 131.32
1995 10563 12905 117.09 117.78
Out of sample 1996 82.77 79.39 89.35 82.94
1997 92.64 90.14 75.99 88.51
Through March 1998 13448 12425 130.79 130.42
Relative Performance - 24
1993 1 2 3
1994 3 1 2
1995 1 3 2
1996 2 1 3
1997 3 2 1
1998 3 1 2
Average Relative Performance - 2.17 1.67 2.17
Cumulative annual returns - 25
Last two years 109.44  102.44 86.47 101.59
Last five years 24648 182.72 21778  216.53
Factor average 26 4222 20.65 10.92 24.44
Factor median 27 28.86 20.59 14.29 20.58
Factor standard deviation 28 141.88 2.46 14.50 2947

*All definitions in Exhibit 2
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EXHIBIT 5 K

Factor Performance for South Africa
Screen Name:

Consensus forecast earnings estimate revision ratio

Sample period: 1/93-3/98
Number of observations: 63 Monthly
Performance Measure/ Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 26.69 16.33 11.25 18.86
Cumulative return (indexed at 100 - start) 2 346.28 22126 175.05 247.68
STD Deviation of returns 3 23.51 23.07 23.50 22.01
Average annual excess return Rm 4 7.83 -2.53 -7.60
Rf 5 21.21 11.26 6.39
STD Deviation of excess rtns Rm 6 6.85 591 10.58
Rf 7 23.56 23.12 23.54
Systematic risk (Beta) 9 1.02 1.01 0.95
Alpha 10 6.11 -2.40 -5.90
Co-efficient of determination 11
Average market cap 12 7285.03
% periods > Benchmark 13 61.90 42.86 38.10
% periods > Bench up Mkt 14 62.50 45.00 30.00
% periods > Bench Dn Mkt 15 60.87 39.13 52.17
Max # of consecutive benchmark outperformance 16 6 6 6
Maximum positive excess return 17 7.00 4.06 10.38
Maximum negative excess return 18 -4.02 -5.59 -9.80
% periods positive returns to negative 19 17391 14231 14231
% periods of negative returns 20 36.51 41.27 41.27 36.51
Max # consecutive negative periods 21 4 6 5 6
Max # consecutive positive periods 2 8 8 7 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 18459 162.22 14720 167.26
1994 126.00 14295 134.17 131.32
1995 11931 12654 11027 117.78
Qut of sample 1996 89.64 77.73 82.26 82.94
1997 99.10 83.46 77.40 88.51
Through March 1998 140.48 116.24 12623 13042
Relative Performance - 24
1993 3 2 1
1994 1 3 2
1995 2 3 1
1996 3 1 2
1997 3 2 1
1998 3 1 2
Average Relative Performance - 2.50 2.00 1.50
Cumulative annual returns - 25
Last two years 132.11 85.08 78.72  101.59
Last five years 302.57 198.16 154.14 216.53
Factor average 26 0.14 -0.03 -0.21 -0.03
Factor median 27 0.13 0.00 -0.20 0.00
Factor standard deviation 28 0.12 0.07 0.10 0.00

*All definitions in Exhibit 2
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EXHIBIT 5 L
Factor Performance for South Africa

Screen Name: Book to price yield
Sample period: 1/93-3/98
Number of observations: 63 Monthly

Performance Measure/

Portfolios - value weighted Market

Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 17.76 19.54 10.44 18.86
Cumulative return (indexed at 100 - start) 2 23590 25522 168.44  247.68
STD Deviation of returns 3 26.07 23.41 21.88 22.01
Average annual excess return Rm 4 -1.10 0.68 -8.42
Rf 5 12.63 14.34 5.61
STD Deviation of excess rtns Rm 6 11.89 5.84 8.17
Rf 7 26.13 23.45 21.91
Systematic risk (Beta) 9 1.06 1.03 0.93
Alpha 10 -1.91 0.05 -6.12
Co-efficient of determination 11
Average market cap 12 7208.50
% periods > Benchmark 13 49.21 55.56 42.86
% periods > Bench up Mkt 14 45.00 57.50 37.50
% periods > Bench Dn Mkt 15 56.52 52.17 52.17
Max # of consecutive benchmark outperformance 16 5 6 4
Maximum positive excess return 17 11.83 3.60 4.76
Maximum negative excess return 18 -11.52 -6.12 -6.67
% periods positive returns to negative 19 152.00 162.50 117.24
% periods of negative returns 20 39.68 38.10 46.03 36.51
Max # consecutive negative periods 21 5 6 6 6
Max # consecutive positive periods 22 8 8 5 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 188.54  162.33  143.60 167.26
1994 14353 127.53 12439 13132
1995 11242 12735 112,06 117.78
Out of sample 1996 88.31 83.74 71.70 82.94
1997 67.60 93.30 89.29 88.51
Through March 1998 129.89 12391 131.44 13042
Relative Performance - 24
1993 3 2 1
1994 3 2 1
1995 2 3 1
1996 3 2 1
1997 1 3 2
1998 2 1 3
Average Relative Performance - 2.33 2.17 1.50
Cumulative annual returns - 25
Last two years 72.86  108.30 96.97 101.59
Last five years 18530 231.38 166.19 216.53
Factor average 26 105.04 37.87 18.92 53.66
Factor median 27 77.52 36.36 19.46 36.23
Factor standard deviation 28 99.31 9.11 6.82 59.44

*All definitions in Exhibit 2
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EXHIBIT 5 M

Factor Performance for South Africa
Screen Name:

Cash Earnings to price yield

Sample period: 1/93-3/98
Number of observations: 63 Monthly
Performance Measure/ Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 17.93 20.66 12.38 18.86
Cumulative return (indexed at 100 - start) 2 237.65 268.03  184.55  247.68
STD Deviation of returns 3 25.81 24.93 22.33 22.01
Average annual excess return Rm 4 -0.93 1.80 -6.48
Rf 5 12.79 15.42 7.47
STD Deviation of excess rtns Rm 6 14.72 10.02 6.48
Rf 7 25.85 24.98 22.36
Systematic risk (Beta) 9 0.96 1.04 0.97
Alpha 10 -0.17 0.87 -5.17
Co-efficient of determination 11
Average market cap 12 7861.98
% periods > Benchmark 13 50.79 53.97 38.10
% periods > Bench up Mkt 14 52.50 60.00 35.00
% periods > Bench Dn Mkt 15 47.83 43.48 43.48
Max # of consecutive benchmark outperformance 16 7 6 6
Maximum positive excess return 17 10.86 8.04 3.32
Maximum negative excess return 18 -12.22 -8.53 -4.94
% periods positive returns to negative 19 162.50 14231 117.24
% periods of negative returns 20 38.10 41.27 46.03 36.51
Max # consecutive negative periods 21 7 8 6 6
Max # consecutive positive periods 22 9 8 4 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 154.87 182.56 14429 167.26
1994 17493 125.13  125.10 131.32
1995 12622 12844 108.66 117.78
Out of sample 1996 80.83 86.88 79.58 82.94
1997 68.97 87.49 95.26 88.51
Through March 1998 124.66  120.18 124.11 130.42
Relative Performance - 24
1993 2 3 1
1994 3 2 1
1995 2 3 1
1996 2 3 1
1997 1 2 3
1998 3 1 2
Average Relative Performance - 2.17 2.33 1.50
Cumulative annual returns - 25
Last two years 76.49 98.88 101.82  101.59
Last five years 219.98  232.00 179.70  216.53
Factor average 26 14.68 8.34 5.41 9.41
Factor median 27 12.39 7.92 5.53 7.98
Factor standard deviation 28 7.66 1.99 1.67 5.05

*All definitions in Exhibit 2
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EXHIBIT 5 N
Factor Performance for South Africa
Screen Name:

One month price momentum
Sample period: 2/93-3/98
Number of observations: 62 Monthly

Performance Measure/ Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 16.61 17.23 19.99 18.32
Cumulative return (indexed at 100 - start) 2 221.25 22737 25642 23853
STD Deviation of returns 3 25.10 22.77 2331 22.17
Average annual excess return Rm 4 -1.71 -1.09 1.67
Rf s 11.51 12.10 14.75
STD Deviation of excess rtns Rm 6 9.42 5.36 11.14
Rf 7 25.15 22.80 23.35
Systematic risk (Beta) 9 1.05 1.00 0.93
Alpha 10 -2.34 -0.91 2.67
Co-efficient of determination 11
Average market cap 12 7094.60
% periods > Benchmark 13 43.55 46.77 53.23
% periods > Bench up Mkt 14 41.03 56.41 51.28
% periods > Bench Dn Mkt 15 47.83 30.43 56.52
Max # of consecutive benchmark outperformance 16 5 5 5
Maximum positive excess return 17 7.69 4.41 6.21
Maximum negative excess return 18 -5.19 -4.35 -8.87
% periods positive returns to negative 19 121.43  158.33  158.33
% periods of negative returns 20 45.16 38.71 38.71 37.10
Max # consecutive negative periods 21 4 6 5 6
Max # consecutive positive periods 22 9 8 7 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 172.61 150.86 158.54 161.08
1994 131.07 126.56 14098 131.32
1995 11880 11554 12084 117.78
Out of sample 1996 80.23 83.10 91.24 82.94
1997 79.62 93.33 82.86 88.51
Through March 1998 128.86  132.87 12557 130.42
Relative Performance - 24
1993 3 1 2
1994 2 1 3
1995 2 1 3
1996 1 2 3
1997 1 3 2
1998 2 3 1
Average Relative Performance - 1.83 1.83 233
Cumulative annual returns - 25
Last two years 86.24 106.07 103.27 101.59
Last five years 174.62 21551  251.29  216.53
Factor average 26 11.23 0.89 -8.03 1.32
Factor median 27 9.70 0.73 -7.13 0.62
Factor standard deviation 28 10.75 6.25 7.62 9.26

*All definitions in Exhibit 2
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EXHIBIT 5 O

Factor Performance for South Africa
Screen Name:

One year price momentum

Sample period: 1/93-3/98
Number of observations: 63 Monthly
Performance Measure/ Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 18.21 15.61 17.65 18.86
Cumulative return (indexed at 100 - start) 2 240.65 214.15 23472 247.68
STD Deviation of returns 3 24.98 23.21 26.23 22.01
Average annual excess return Rm 4 -0.65 -3.25 -1.21
Rf 5 13.06 10.57 12.52
STD Deviation of excess rtns Rm 6 9.82 7.86 12.91
Rf 7 25.01 23.26 26.28
Systematic risk (Beta) 9 1.04 0.99 1.04
Alpha 10 -1.33 -2.68 -1.70
Co-efficient of determination 11
Average market cap 12 7223.75
% periods > Benchmark 13 46.03 3333 58.73
% periods > Bench up Mkt 14 45.00 27.50 57.50
% periods > Bench Dn Mkt 15 47.83 43.48 60.87
Max # of consecutive benchmark outperformance 16 4 3 9
Maximum positive excess return 17 8.20 8.73 11.58
Maximum negative excess return 18 -6.94 -9.00  -12.89
% periods positive returns to negative 19 152.00 152.00 152.00
% periods of negative returns 20 39.68 39.68 39.68 36.51
Max # consecutive negative periods 21 6 5 5 6
Max # consecutive positive periods 2 8 8 8 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 149.88  173.20 167.81 167.26
1994 132,53 12036  151.05 131.32
1995 129004 11130 112,09 117.78
Out of sample 1996 75.66 88.15 88.74 82.94
1997 91.72 83.91 70.38 88.51
Through March 1998 13529  124.78 13227 13042
Relative Performance - 24
1993 1 3 2
1994 2 1 3
1995 3 1 2
1996 1 2 3
1997 3 2 1
1998 3 1 2
Average Relative Performance - 2.17 1.67 2.17
Cumulative annual returns - 25
Last two years 109.32 92.38 80.38  101.59
Last five years 243.08 188.16 191.54 216.53
Factor average 26 62.05 9.60  -21.50 16.39
Factor median 27 4431 2.79  -25.26 5.51
Factor standard deviation 28 104.12 27.69 24.64 50.95

*All definitions in Exhibit 2
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EXHIBIT 5 P
Factor Performance for South Africa
Screen Name:

Sample period: 1/93-3/98
Number of observations: 63 Monthly

Performance Measure/

12 months prospective earnings growth rate

Portfolios - value weighted Market

Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 16.31 16.55 24.04 18.86
Cumulative return (indexed at 100 - start) 2 221.00 22347 309.94 247.68
STD Deviation of returns 3 21.76 25.16 22.93 22.01
Average annual excess return Rm 4 -2.55 -2.31 5.19
Rf 5 11.24 11.47 18.67
STD Deviation of excess rtns Rm 6 6.95 7.56 10.02
Rf 7 21.81 25.19 22.99
Systematic risk (Beta) 9 0.94 1.09 0.94
Alpha 10 -1.14 -3.62 5.40
Co-efficient of determination 11
Average market cap 12 7325.54
% periods > Benchmark 13 42.86 49.21 50.79
% periods > Bench up Mkt 14 42.50 52.50 42.50
% periods > Bench Dn Mkt 15 43.48 43.48 65.22
Max # of consecutive benchmark outperformance 16 4 6 7
Maximum positive excess return 17 5.05 5.92 10.70
Maximum negative excess return 18 -5.57 -7.29 -8.00
% periods positive returns to negative 19 162.50 152.00 133.33
% periods of negative returns 20 38.10 39.68 42.86 36.51
Max # consecutive negative periods 21 6 6 4 6
Max # consecutive positive periods 22 5 7 8 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 14478 158.33 18478 167.26
1994 147.67 127.08 13899 131.32
1995 10234 12436 12784 117.78
Out of sample 1996 83.28 80.01 87.48 82.94
1997 90.98 86.54 83.90 88.51
Through March 1998 13332 12899 128.62 130.42
Relative Performance - 24
1993 1 2 3
1994 3 1 2
1995 1 2 3
1996 2 1 3
1997 3 2 1
1998 3 2 1
Average Relative Performance - 2.17 1.67 2.17
Cumulative annual returns - 25
Last two years 109.60  100.07 92.65 101.59
Last five years 20538  213.84 240.37  216.53
Factor average 26 172.05 35.16 -4.04 66.68
Factor median 27 95.55 34.50 4.73 34.18
Factor standard deviation 28 222.11 13.07 48.54 14240

*All definitions in Exhibit 2
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EXHIBIT 5 Q

Factor Performance for South Africa
Screen Name:
Sample period:

Three year prospective earnings growth rate
1/93-3/98

Number of observations: 63 Monthly
Performance Measure/ Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 16.57 17.12 20.38 18.86
Cumulative return (indexed at 100 - start) 2 223.64 22924 26476  247.68
STD Deviation of returns 3 21.69 22.80 25.43 22.01
Average annual excess return Rm 4 -2.29 -1.74 1.52
Rf 5 11.49 12.02 15.14
STD Deviation of excess rtns Rm 6 7.52 6.61 8.62
Rf 7 21.74 22.83 25.48
Systematic risk (Beta) 9 0.93 0.99 1.09
Alpha 10 -0.71 -1.34 -0.29
Co-efficient of determination 11
Average market cap 12 7359.14
% periods > Benchmark 13 44.44 50.79 47.62
% periods > Bench up Mkt 14 47.50 52.50 52.50
% periods > Bench Dn Mkt 15 39.13 47.83 39.13
Max # of consecutive benchmark outperformance 16 4 6 4
Maximum positive excess return 17 6.66 3.80 8.98
Maximum negative excess return 18 -5.78 -6.36 -6.85
% periods positive returns to negative 19 17391  152.00 162.50
% periods of negative returns 20 36.51 39.68 38.10 36.51
Max # consecutive negative periods 21 6 5 6 6
Max # consecutive positive periods 22 7 6 8 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 141.67 15342 19499 167.26
1994 14422  129.06 132.60 131.32
1995 10496 12863 121.03 117.78
Out of sample 1996 80.72 81.63 85.61 82.94
1997 94.98 88.19 75.65 88.51
Through March 1998 136.02  125.03  130.64 130.42
Relative Performance - 24
1993 1 2 3
1994 3 1 2
1995 1 3 2
1996 1 2 3
1997 3 2 1
1998 3 1 2
Average Relative Performance - 2.00 1.83 2.17
Cumulative annual returns - 25
Last two years 112.92 97.46 88.95 101.59
Last five years 213.31 219.44 20646 216.53
Factor average 26 52.50 20.64 7.26 26.52
Factor median 27 38.14 20.71 10.87 20.48
Factor standard deviation 28 38.93 4.42 12,18 28.90

*All definitions in Exhibit 2
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EXHIBIT 5 R

Factor Performance for South Africa
Screen Name:

24 month prospective earnings yield

Sample period: 1/93-3/98
Number of observations: 63 Monthly
Performance Measure/ Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 23.07 14.63 15.36 18.86
Cumulative return (indexed at 100 - start) 2 297.41 204.82 211.72  247.68
STD Deviation of returns 3 24.24 23.64 23.62 22.01
Average annual excess return Rm 4 422 -4.22 -3.50
Rf 5 17.73 9.63 10.33
STD Deviation of excess rtns Rm 6 10.04 7.89 8.63
Rf 7 24.28 23.68 23.67
Systematic risk (Beta) 9 1.00 1.01 1.00
Alpha 10 3.50 -3.88 -3.01
Co-efficient of determination 11
Average market cap 12 7329.23
% periods > Benchmark 13 58.73 46.03 44.44
% periods > Bench up Mkt 14 60.00 42.50 40.00
% periods > Bench Dn Mkt 15 56.52 52.17 52.17
Max # of consecutive benchmark outperformance 16 7 4 5
Maximum positive excess return 17 11.79 4.79 8.22
Maximum negative excess return 18 -9.42 -5.14 -4.99
% periods positive returns to negative 19 162.50  152.00 133.33
% periods of negative returns 20 38.10 39.68 42.86 36.51
Max # consecutive negative periods 21 6 4 6 6
Max # consecutive positive periods 22 10 8 8 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 163.39 16494 16334  167.26
1994 142,52 123.61 13220 131.32
1995 11942 12291 11567 117.78
Out of sample 1996 99.13 71.45 73.24 82.94
1997 81.38 93.21 86.14 88.51
Through March 1998 132.57 12274 13435  130.42
Relative Performance - 24
1993 2 3 1
1994 3 1 2
1995 2 3 1
1996 3 1 2
1997 1 3 2
1998 2 1 3
Average Relative Performance - 2.17 2.00 1.83
Cumulative annual returns - 25
Last two years 101.67 98.19 95.81 101.59
Last five years 251.92 18738 189.18  216.53
Factor average 26 12.89 8.32 5.62 8.91
Factor median 27 11.82 8.19 5.82 8.14
Factor standard deviation 28 451 1.43 1.69 3.66

*All definitions in Exhibit 2
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EXHIBIT 5 S

Factor Performance for South Africa
Screen Name:

Sample period:

Number of observations:

Performance Measure/
Summary Statistic

Annualized average return (USD)
Cumulative return (indexed at 100 - start)
STD Deviation of returns

Average annual excess return

STD Deviation of excess rtns
Systematic risk (Beta)

Alpha

Co-efficient of determination
Average market cap

% periods > Benchmark

% periods > Bench up Mkt
% periods > Bench Dn Mkt

Max # of consecutive benchmark outperformance

Maximum positive excess return
Maximum negative excess return

% periods positive returns to negative
% periods of negative returns

Max # consecutive negative periods
Max # consecutive positive periods

Cumulative annual returns - (index=100 each year)
In Sample 1993

1994
1995

12 month prospective earnings yield

1/93-3/98
63 Monthly
Note*
1
2
3
Rm 4
Rf 5
Rm 6
Rf 7

17
18

20
21
22

Portfolios - value weighted Market
-1- -2- -3- portfolio

20.73 19.18 13.01 18.86

268.81  251.20 190.06  247.68

24.25 24.05 24.11 22.01
1.87 0.32 -5.85
15.48 13.99 8.07
10.55 8.38 8.60
24.29 24.09 24.15

0.99 1.02 1.02
1.73 -0.15 -5.52

7330.48

47.62 52.38 44.44
50.00 50.00 37.50
43.48 56.52 56.52

11.89 5.32 7.15
-9.42 -7.51 -6.37
162.50  173.91  125.00
38.10 36.51 44.44 36.51

10 8 10 8
171.62  166.26  155.63  167.26

13451 13553 12798  131.32
11644 13194 11296 117.78

Out of sample

Through March

Relative Performance -

Average Relative Performance -

Cumulative annual returns -
Last two years
Last five years

Factor average
Factor median
Factor standard deviation

1996
1997
1998

1993
1994
1995
1996
1997
1998

24

25

26
27
28

97.63 70.69 74.25 82.94
78.70 98.13 84.39 88.51
130.17  121.80  134.82  130.42

BN o= W NN W
—_ W = W W N
W N N = = =

2.17 2.17 1.67

94.86  106.08 9294 101.59
226.57 22821 171.94  216.53

11.17 7.10 4.64 7.60
10.25 7.03 4.88 6.94
3.74 1.19 1.62 3.25

*All definitions in Exhibit 2
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EXHIBITS T

Factor Performance for South Africa
Screen Name:

Revenue Growth

Sample period: 1/93-3/98
Number of observations: 63 Monthly
Performance Measure/ Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 20.04 15.39 17.94 18.86
Cumulative return (indexed at 100 - start) 2 260.88  212.06 237.77 247.68
STD Deviation of returns 3 23.05 22.77 22.83 22.01
Average annual excess return Rm 4 1.18 -3.46 -0.92
Rf 5 14.82 10.36 12.80
STD Deviation of excess rtns Rm 6 8.86 8.73 9.20
Rf 7 23.09 22.82 22.88
Systematic risk (Beta) 9 0.97 0.96 0.95
Alpha 10 1.57 -2.24 0.07
Co-efficient of determination 11
Average market cap 12 6469.58
% periods > Benchmark 13 52.38 50.79 52.38
% periods > Bench up Mkt 14 55.00 42.50 50.00
% periods > Bench Dn Mkt 15 47.83 65.22 56.52
Max # of consecutive benchmark outperformance 16 7 4 5
Maximum positive excess return 17 6.25 5.22 5.23
Maximum negative excess return 18 -5.77 -8.52 -6.70
% periods positive returns to negative 19 142.31  162.50 133.33
% periods of negative returns 20 41.27 38.10 42.86 36.51
Max # consecutive negative periods 21 4 6 5 6
Max # consecutive positive periods 22 6 10 7 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 157.63  149.14 17473  167.26
1994 125.03  145.54 14041 131.32
1995 10596 12671 12846 117.78
Out of sample 1996 81.60 79.28 80.31 82.94
1997 111.98 81.41 75.69 88.51
Through March 1998 136.72  119.46 12412 130.42
Relative Performance - 24
1993 2 1 3
1994 1 3 2
1995 1 2 3
1996 3 1 2
1997 3 2 1
1998 3 1 2
Average Relative Performance - 2.17 1.67 2.17
Cumulative annual returns - 25
Last two years 136.44 88.28 77.09 101.59
Last five years 24732 197.04 190.65 216.53
Factor average 26 39.22 12.67 -1.26 16.75
Factor median 27 25.86 13.30 1.76 12.80
Factor standard deviation 28 58.29 4.83 1491 29.39

*All definitions in Exhibit 2
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EXHIBIT 5 U

Factor Performance for South Africa
Screen Name:

Rate of re-investment

Sample period: 1/93-3/98
Number of observations: 63 Monthly
Performance Measure/ Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- portfolio
Annualized average return (USD) 1 18.35 21.11 13.84 18.86
Cumulative return (indexed at 100 - start) 2 242.13 27335 197.53  247.68
STD Deviation of returns 3 21.55 24.42 23.61 22.01
Average annual excess return Rm 4 -0.51 225 -5.01
Rf 5 13.19 15.85 8.87
STD Deviation of excess rtns Rm 6 8.81 6.28 9.03
Rf 7 21.57 24.47 23.67
Systematic risk (Beta) 9 0.90 1.07 0.99
Alpha 10 1.32 0.61 -4.21
Co-efficient of determination 11
Average market cap 12 7238.10
% periods > Benchmark 13 60.32 46.03 49.21
% periods > Bench up Mkt 14 55.00 55.00 50.00
% periods > Bench Dn Mkt 15 69.57 30.43 47.83
Max # of consecutive benchmark outperformance 16 8 3 6
Maximum positive excess return 17 7.07 6.11 3.59
Maximum negative excess return 18 -7.26 -3.27 -1.97
% periods positive returns to negative 19 125.00 152.00 133.33
% periods of negative returns 20 44.44 39.68 42.86 36.51
Max # consecutive negative periods 21 6 6 5 6
Max # consecutive positive periods 22 6 8 8 8
Cumulative annual returns - (index=100 each year) 23
In Sample 1993 137.72  187.83  171.75 167.26
1994 13732 125.69 14142 131.32
1995 12696 12048 10535 117.78
Out of sample 1996 81.66 83.18 82.64 82.94
1997 95.47 90.00 73.92 88.51
Through March 1998 129.36 12837 12637  130.42
Relative Performance - 24
1993 1 3 2
1994 2 1 3
1995 3 2 1
1996 1 3 2
1997 3 2 1
1998 3 2 1
Average Relative Performance - 2.17 2.17 1.67
Cumulative annual returns - 25
Last two years 118.54  100.20 74.17  101.59
Last five years 233.00 234.18 158.53  216.53
Factor average 26 20.83 9.37 -8.49 7.11
Factor median 27 17.07 9.56 2.10 9.48
Factor standard deviation 28 17.07 2.53 69.26 30.03

*All definitions in Exhibit 2
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EXHIBIT 5 V

Factor Performance for South Africa
Screen Name:

Sample period:

Number of observations:

Performance Measure/
Summary Statistic

Annualized average return (USD)
Cumulative return (indexed at 100 - start)
STD Deviation of returns

Average annual excess return

STD Deviation of excess rtns
Systematic risk (Beta)

Alpha

Co-efficient of determination
Average market cap

% periods > Benchmark

% periods > Bench up Mkt
% periods > Bench Dn Mkt

Max # of consecutive benchmark outperformance

Maximum positive excess return
Maximum negative excess return

% periods positive returns to negative
% periods of negative returns

Max # consecutive negative periods
Max # consecutive positive periods

Cumulative annual returns - (index=100 each year)
In Sample 1993

1994
1995

Return on equity

1/93-3/98
63 Monthly
Note*
1
2
3
Rm 4
Rf 5
Rm 6
Rf 7

Portfolios - value weighted Market
-1- -2- -3- portfolio

19.92 18.65 18.29 18.86

259.52 24538 241.53  247.68

20.99 25.10 24.27 22.01
1.06 -0.21 -0.57
14.71 13.48 13.14
6.97 6.48 8.68
21.03 25.14 24.34

0.90 1.11 1.03
2.56 -2.04 -1.01

7328.00

53.97 53.97 50.79
45.00 57.50 52.50
69.57 47.83 47.83

425 5.98 435
-4.17 -5.80 -6.18
162.50  152.00  162.50
38.10 39.68 38.10 36.51

10 8 10 8
153.94 17322 186.97 167.26

146.84 12098 13878  131.32
128.00 119.81 10927 117.78

Out of sample

Through March

Relative Performance -

Average Relative Performance -

Cumulative annual returns -
Last two years
Last five years

Factor average
Factor median
Factor standard deviation

1996
1997
1998

1993
1994
1995
1996
1997
1998

24

25

26
27
28

79.96 82.29 87.71 82.94
85.28 94.96 74.00 88.51
131.53  125.06  131.25 130.42

W = W W —
—_— L NN =N
N — W o= N W

2.17 1.83 2.00

103.10  104.33 82.09 101.59
237.42  213.86 202.70 216.53

59.79 17.37 8.03 28.20
27.76 16.93 7.95 16.91
158.49 3.70 3.83 7431

*All definitions in Exhibit 2
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EXHIBIT 7
Average Factor Returns: Top and Bottom Fractiles
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EXHIBIT 8
Percent of Periods Benchmark Outperformance
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Fundamental factors

Our ‘value’ and ‘growth’ screens as expected perform differently through time with
‘growth’ proxies showing outperformance in the last two years. What is remarkable is the
shift in factor performance through our sample period. However, the earnings yield factor
does deliver consistent performance and outperforms the benchmark on a value-weighted
basis in five out of six years and a factor relative score of 2.5. Book to price yield provided
average equal weighted annual outperformance of 6.06% a year though this turned into a -
1.10% average annual underperformance when the post rank returns were value-weighted.
As seen in Malaysia, this reflects a ‘size effect’ occurring within the top portfolio. For
example, the average small capitalization-large capitalization annualized spread within
that portfolio is 17.2%, while the same spread in the bottom portfolio is 11.5% (these
numbers are based on our unreported bivariate analysis of size and the screening factor).
The longer horizon 24 months prospective earnings yield screen generates higher average
excess annual returns over the benchmark than the shorter 12 month expectation (4.22%
compared to 1.87%) though this factor does underperform in the volatile markets of 1997.

Expectation factors

Expectation revision screens (change in consensus FY1 forecasts over the preceding three
or six months and consensus estimate revision ratios) provide the highest top minus
bottom return spreads and on average the highest annualized benchmark outperformance.
They are strong in both up and down markets with all factors providing more than 5%
excess returns a year in both down markets of 1996 and 1997, while also outperforming
substantially in the bull markets of 1993. This is consistent across all capitalizations (not
reported) in the top portfolio and seems to be particularly effective at discriminating on
large capitalization’s in the bottom portfolio, with this group underperforming by an
average annual -13.89%. Though the frequency of estimate revisions and magnitude of
variation from mean estimates will increase in volatile macroeconomic environments, the
consensus revision screen seems to have worked better in these type of markets (1997
through 1998). Exhibit 9 presents the year by year performance of the change in
consensus earnings.
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EXHIBIT 9
Change in Consensus FY1-3 Month Screen: Index=100 (each year)
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Technical indicators
There seems to be little information in the momentum indicators.

Size effect

Small capitalization firms outperformed larger capitalization firms by on average 14.07%
a year on an equal weighted basis and by 6.01% after value weighting the portfolio
returns. Despite a massive outperformance of almost 70% in 1993 and over 20% in 1994,
smaller capitalization stocks underperformed by almost 30% over the last two years of the
sample. This is evidenced by the higher risk adjusted returns associated with this strategy.

The scoring screen

As mentioned previously, South Africa has a short in-sample screening window.
Nevertheless, our final scoring model has delivered significant outperformance, before and
after considering the effects of potential transaction costs [shown by the robust
performance of longer-horizon holding periods]. Our monthly holding-period top portfolio
has outperformed by 8.64% a year on average while the bottom portfolio has
underperformed by -15.63% a year resulting in a top bottom spread of 24.27% a year.
Though the average annual excess returns decrease incrementally with longer holding
periods, during the out-of-sample period this difference is trivial. All screens outperform
by more than 5% during the first part of 1998. For the purpose of the scoring screen, we
report result through May 1998. The performance of the screens is presented in Exhibit 10.
The scoring screens are summarized in Exhibits 11 and 12.
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EXHIBIT 10

Scoring Screen Performance for South Africa
Screen Name:

A

Scoring model

Sample period: 1/93-5/98
Number of observations: 65 Monthly
Performance Measure/ Portfolios - equal weighted Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- -1- -2- -3-  portfolio
Annualized average return (USD) 1 24.06 10.40 -5.46 18.69 8.98 -5.58 10.05
Cumulative return (indexed at 100 - start) 2 321.54 170.91 73.77 252.97 159.32 73.27 168.02
STD Deviation of returns 3 27.44 24.89 25.69 26.50 2433 26.28 24.74
Average annual excess return Rm 4 14.01 0.35 -15.52 8.64 -1.07 -15.63
Rf 5 18.67 5.56 -9.66 13.51 4.19 -9.78
STD Deviation of excess rtns Rm 6 9.38 8.13 10.97 5.77 5.53 10.03
Rf 7 27.52 24.96 25.74 26.55 2438 26.32
T-stat: Average XS return Rm =0 8 3.19 0.08 -3.15 3.24 -0.47 -3.45
Systematic risk (Beta) 9 1.04 0.95 0.94 1.05 0.96 0.98
Alpha 10 11.72 0.78 -14.66 7.19 -0.59 -15.17
Co-efficient of determination 11 0.88 0.90 0.82
Average market cap 12 847736  6921.67  5838.13 7079.05
% periods > Benchmark 13 66.15 43.08 38.46 66.15 44.62 30.77
% periods > Bench up Mkt 14 67.50 32.50 30.00 72.50 37.50 27.50
% periods > Bench Dn Mkt 15 64.00 60.00 52.00 56.00 56.00 36.00
Max # of consecutive bmark outperformance 16 10 4 3 8 3 2
Maximum positive excess return 17 7.04 5.16 7.82 4.72 3.86 7.94
Maximum negative excess return 18 -8.02 -6.29 -8.49 -3.64 -4.12 -9.72
% periods positive returns to negative 19 195.45 132.14 91.18 150.00 103.13 85.71
% periods of negative returns 20 33.85 43.08 52.31 40.00 49.23 53.85 38.46
Max # of consecutive negative periods 21 4 7 12 6 7 12 6
Max # of consecutive positive periods 22 10 6 7 7 5 5 8
Cumulative annual returns - (index=100 each year) 23
In sample 1993 24435 180.51 135.64 188.90 170.16 131.44 167.26
1994 154.65 133.04 138.79 137.79 125.58 126.88 131.32
1995 12479 116.38 102.12 122.35 120.39 102.56 117.78
Out of sample 1996 83.52 80.91 74.86 94.06 76.97 73.54 82.94
1997 87.38 81.07 67.21 90.29 92.68 72.92 88.51
1998 93.43 93.22 76.26 93.53 86.82 79.88 88.47
Relative Performance - 24
1993 3 2 1 3 2 1
1994 3 1 2 3 1 2
1995 3 2 1 3 2 1
1996 3 2 1 3 2 1
1997 3 2 1 2 3 1
1998 3 2 1 3 2 1
Average Relative Performance - 3.00 1.83 1.17 2.83 2.00 1.17
Cumulative annual returns - 25
Last two years 74.62 65.61 42.58 80.01 67.53 47.97 69.57
Last five years 214.98 129.25 67.95 198.30 127.41 68.33 137.90
Factor average 26 241 -0.46 -3.33 -0.28
Factor median 27 2.00 -0.50 -3.00 0.00
Factor standard deviation 28 1.12 0.78 1.33 2.44
*All definitions are in Exhibit 2
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EXHIBIT 10 B

Scoring Screen Performance for South Africa
Screen Name:

Sample period:

Number of observations:

Scoring model

3/93-3/98

21 Ouarterly

Performance Measure/ Portfolios - equal weighted Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- -1- -2- -3-  portfolio
Annualized average return (USD) 1 20.71 5.55 -4.35 14.99 8.44 -4.73 8.70
Cumulative return (indexed at 100 - start) 2 268.63 132.78 79.19 208.17 152.98 77.54 154.94
STD Deviation of returns 3 31.41 24.72 24.71 29.86 24.59 25.34 2591
Average annual excess return Rm 4 12.01 -3.15 -13.05 6.29 -0.26 -13.43
Rf 5 15.57 0.90 -8.66 10.03 3.69 -9.03
STD Deviation of excess rtns Rm 6 10.42 7.99 9.31 6.73 5.13 7.86
Rf 7 31.63 24.92 24.90 29.99 24.77 25.52
T-stat: Average XS return Rm =0 8 2.68 -0.94 -3.22 2.68 -0.94 -3.22
Systematic risk (Beta) 9 1.15 0.91 0.89 1.13 0.93 0.93
Alpha 10 9.55 -2.21 -11.92 4.69 0.34 -12.67
Co-efficient of determination 1 0.91 0.91 0.87
Average market cap 12 8754.16  6995.01  5780.97 7176.71
% periods > Benchmark 13 71.43 52.38 28.57 57.14 42.86 19.05
% periods > Bench up Mkt 14 69.23 53.85 30.77 53.85 53.85 23.08
% periods > Bench Dn Mkt 15 75.00 50.00 25.00 62.50 25.00 12.50
Max # of consecutive bmark outperformance 16 8 4 4 7 4 1
Maximum positive excess return 17 19.78 5.02 429 9.67 5.43 3.99
Maximum negative excess return 18 -6.55 -10.73 -11.36 -3.37 -7.32 -11.20
% periods positive returns to negative 19 200.00 162.50 90.91 200.00 162.50 75.00
% periods of negative returns 20 3333 38.10 5238 33.33 38.10 57.14 38.10
Max # of consecutive negative periods 21 3 3 4 3 4 5 4
Max # of consecutive positive periods 2 8 8 3 8 7 3 7
Cumulative annual returns - (index=100 each year) 23
In sample 1993 214.47 157.27 132.87 164.39 155.14 136.39 154.24
1994 142.40 138.14 145.54 126.97 134.16 135.51 131.32
1995 128.06 116.89 98.24 123.31 124.52 94.96 117.78
Out of sample 1996 85.71 80.56 70.79 95.02 78.56 67.77 82.94
1997 84.96 77.00 74.33 88.79 92.57 77.72 88.51
1998 94.32 84.29 79.22 95.86 81.17 83.88 88.47
Relative Performance - 24
1993 3 2 1 3 2 1
1994 2 1 3 1 2 3
1995 3 2 1 2 3 1
1996 3 2 1 3 2 1
1997 3 2 1 2 3 1
1998 3 2 1 3 1 2
Average Relative Performance - 2.83 1.83 1.33 2.33 2.17 1.50
Cumulative annual returns - 25
Last two years 72.20 5577 49.50 79.27 64.50 54.59 69.57
Last five years 203.30 115.99 74.01 185.85 136.19 71.72 137.90
Factor average 2 2.49 -0.44 -3.34 -0.27
Factor median 27 2.50 -0.50 -3.00 0.00
Factor standard deviation 28 1.12 0.80 1.31 245
*All definitions are in Exhibit 2
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EXHIBIT 10 C

Scoring Screen Performance for South Africa

Screen Name:
Sample period:
Number of observations:

Scoring model
6/93 -12/98
10 Semi-annual

Performance Measure/ Portfolios - equal weighted Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- -1- -2- -3-  portfolio
Annualized average return (USD) 1 12.88 3.63 -2.45 11.76 4.61 -2.11 6.64
Cumulative return (indexed at 100 - start) 2 183.23 119.51 88.35 174.37 125.25 89.90 137.90
STD Deviation of returns 3 31.17 25.29 29.32 27.19 26.41 26.77 25.64
Average annual excess return Rm 4 6.24 -3.01 -9.08 5.12 -2.03 -8.75
Rf 5 8.03 -1.02 -6.95 6.94 -0.06 -6.62
STD Deviation of excess rtns Rm 6 8.74 7.57 9.84 6.26 5.45 593
Rf 7 31.51 25.65 29.70 27.45 26.72 27.13
T-stat: Average XS return Rm =0 8 1.86 -0.89 -1.80 1.89 -0.70 -3.13
Systematic risk (Beta) 9 1.18 0.94 1.08 1.03 1.01 1.02
Alpha 10 4.77 -2.56 -9.52 4.69 -2.03 -8.77
Co-efficient of determination 1 0.94 0.91 0.89
Average market cap 12 8783.44  7173.67 6120.64 7359.25
% periods > Benchmark 13 80.00 40.00 30.00 70.00 50.00 10.00
% periods > Bench up Mkt 14 83.33 33.33 50.00 66.67 66.67 16.67
% periods > Bench Dn Mkt 15 75.00 50.00 0.00 75.00 25.00 0.00
Max # of consecutive bmark outperformance 16 5 2 2 5 4 1
Maximum positive excess return 17 18.27 5.88 9.83 8.00 4.04 2.26
Maximum negative excess return 18 -5.33 -12.42 -15.04 -3.89 -8.00 -11.67
% periods positive returns to negative 19 150.00 150.00 100.00 150.00 150.00 100.00
% periods of negative returns 20 40.00 40.00 50.00 40.00 40.00 50.00 40.00
Max # of consecutive negative periods 21 2 2 2 2 2 2 2
Max # of consecutive positive periods 22 5 5 3 4 5 3 5
Cumulative annual returns - (index=100 each year) 23
In sample 1993 155.55 134.05 133.94 143.95 133.13 13434 137.28
1994 136.80 141.04 148.13 125.45 139.24 134.12 131.32
1995 123.02 114.72 108.86 120.20 123.45 106.78 117.78
Out of sample 1996 83.75 82.21 72.16 93.17 78.87 72.55 82.94
1997 85.79 83.98 72.96 89.38 86.25 77.94 88.51
1998 97.43 79.81 77.71 96.47 80.47 82.63 88.47
Relative Performance - 24
1993 3 2 1 3 1 2
1994 1 2 3 1 3 2
1995 3 2 1 2 3 1
1996 3 2 1 3 2 1
1997 3 2 1 3 2 1
1998 3 2 1 3 1 2
Average Relative Performance - 2.67 2.00 1.33 2.50 2.00 1.50
Cumulative annual returns - 25
Last two years 74.42 58.67 47.90 79.47 60.51 55.27 69.57
Last five years 183.23 119.51 88.35 174.37 125.25 89.90 137.90
Factor average 2 248 -0.40 -3.35 -0.29
Factor median 27 2.50 -0.50 -3.00 0.00
Factor standard deviation 28 1.08 0.75 1.37 2.46
*All definitions are in Exhibit 2
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EXHIBIT 12
Performance of Scoring Screen over Different Holding Periods
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The percentage of periods whereby the benchmark return is exceeded is presented in
Exhibit 13. The semi-annual holding period shows that the benchmark is exceeded in 70%
of the observations. Importantly, the loser portfolio only exceeded the benchmark return in
10% of the periods.

EXHIBIT 13
Scoring Screen Percent of Periods Benchmark Outperformance
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Consistency is also important. Exhibit 14 presents the year by year analysis of the scoring
screen performance for the monthly rebalancing. In every year, the top portfolio
outperforms the bottom portfolio.

EXHIBIT 14
Year by Year Scoring Screen Performance
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Exhibits 15 displays the performance of the scoring screens. An investment of $100 at the
beginning of our in-sample period (December 1992) grows to approximately $320 by
December 1995. In this same period, the benchmark grew to $260 and the bottom portfolio
grew to only $170. An investment of $100 in December 1995 (the beginning of our out-of-
sample period) falls to $80 by March 1998 for the top portfolio compared to $68 for the
benchmark portfolio and $44 for the bottom portfolio.
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EXHIBIT 15

Value of US$100 Investment in Scoring Screen Portfolios
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A reasonable question to ask is whether we are just picking up some type of size effect.

During the sample, small stocks outperformed large stocks. Exhibit 16 displays a bi-

variate analysis of the monthly-rebalanced scoring screen and market capitalization with

data through March 1998. Across all size categories, the top fractile outperforms the
bottom fractile. Not surprisingly, the best performing portfolio is the top fractile small
stocks and the worst is the bottom fractile small stocks. If one knew in this in advance, the
difference in the returns of these small stock portfolios averages 33% per year. The
bivariate analysis of size provides evidence that the scoring screen is robust to the

influence of size.
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EXHIBIT 16
Analysis of Scoring Screen Performance by Market Capitalization
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5. Conclusions

The financial markets in Africa are in the process of liberalizing and there are large
potential benefits in terms of both diversification and return performance for both foreign
and domestic investors. Unfortunately, little is known about African markets. Erb, Harvey
and Viskanta (1999) is one of the few studies to examine the risk characteristics at the
national level.

We present the first examination of equity characteristics at the firm level. Our research
examines 28 firm-specific variables in South Africa and shows that these variables can
identify equities that will both out-perform and under-perform the standard benchmark.
Our research suggests that extra return can be generated, over and above an indexed
portfolio benchmark, by using the information in these characteristics. Of particular
importance are characteristics that are forward looking, such as earnings forecasts from
IBES.

Our research is not without caveats. The country that we examine, South Africa, is not
necessarily representative of other African countries. Further, we are handicapped by an
extremely short sample of data to calibrate our models. Nevertheless, our goal is to
establish a framework for the examination of firm specific characteristics in investment
strategies. Our method produces impressive performance in South Africa. Future research
will examine other countries.
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ABSTRACT

The behaviour of the South African rand is modeled using a monetary model of
the exchange rate. The assumptions underlying the monetary approach are
discussed in the context of the conditions prevailing in the South African
economy. A cointegrating relationship involving the exchange rate, money stocks,
industrial production and inflation rates is identified for the 1980M01-1998M11
period. In a later sub-period spanning 1988M01-1997M12, a sticky-price monetary
model appears to fit the data better. The model also explains movements in the
Rand during a sample encompassing the Russian financial crisis, as long as a
dummy variable is included in the regression.

Introduction

In March 1995, South Africa unified its exchange rate system, marking yet another event
in the country’s integration into the global capital market. This ongoing process has
important implications for the manner in which exchange rates are determined. As
financial markets are liberalized, exchange rates become more sensitive to expectations
regarding asset supplies and demands. This in turn places new constraints upon
policymakers, and heightens the importance of understanding the parameters governing
the relationships between monetary instruments and the value of the currency.

In this paper the behaviour of the South African rand is examined in the context of a
monetary model of exchange rates. Using cointegration techniques, the long run
relationship between exchange rates and money supplies, interest and inflation rates is
identified and estimated. The results conform, broadly, to monetary models of the
exchange rate, and are surprisingly robust to substantial changes in the economy, and
uncertainty regarding the political landscape.

Evidence regarding the adjustment process is also presented. While prices do a large
amount of adjustment during the entire sample, the burden of adjustment shifts toward
exchange rates as well as interest rates during the last decade.

One is tempted to question the feasibility of estimating such structural models, given the
well-known difficulties in predicting this asset price. The conventional wisdom concerning
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the futility of structural exchange rate modeling was established by Meese and Rogoff
(1983a,b). However, this view has been cast in doubt by several studies of G-7 currencies
that provided robust evidence that macroeconomic fundamentals do affect nominal
exchange rates.

This paper proceeds in the following manner. In Section 1, the monetary model of the
exchange rate is presented. In Section 2, the econometric methodology is discussed. The
empirical estimates and out-of-sample performance of the models are examined in Section
3. Some concluding remarks are included in Section 4.

THE MONETARY MODEL

The Standard Model

The asset-based approach to monetary model of the exchange rate can be represented as

St :80+ﬂg(mt'mtSA)—i_,Bg(y;'y;SA)—i_ﬂ4(it’l'fA)+ﬁ5(ﬂ'z'ﬂfA) @

where s represents the value of the South African Rand (in US$/rand), m, is the (log)
nominal money stock, p;, is the (log) price level, y, is (log) income, i, and 7, are the interest
and expected inflation rates, respectively. A “SA” superscript denotes South African
variables.

In the standard monetary model the coefficients have structural interpretations which may
vary with the assumptions in effect. In monetary models, , equals unity, while 5 < 0, and
represents the income elasticity of money demand. If prices are assumed to be flexible,
then the interest rate and inflation differential are the same, and the condition B4 > 0 holds.
B4 is equal to the absolute value of the interest semi-elasticity of money demand. On the
other hand, if prices are sticky and there is secular inflation, then f4 < 0 and the
magnitude of this parameter is positively related to price stickiness; the more rapid price
level adjustment is, the smaller this coefficient is, in absolute value terms. The coefficient
on inflation is positive (Bs > 0) and increases with the interest semi-elasticity of money
demand and decreases with the degree of price stickiness. The flexible price version of the
model is often associated with Frenkel (1976) and Bilson (1978), while the sticky-price
versions are associated with Dornbusch (1976) and Frankel (1979)."

The negative findings of Meese and Rogoff (1983a,b) provide a pessimistic backdrop for
any econometric project involving structural models of exchange rates, even for developed
countries. However, work of MacDonald and Taylor (1994), Mark (1995) and Chinn and
Meese (1995) suggest that there is some empirical content to at least the long run
predictions of the monetary model, in its various incarnations.

"% The Frankel version allows for secular inflation. The money supply should have a unit
coefficient assuming random walk driving processes.
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1.2 Accounting for South African Conditions

There are four key issues that must be addressed when applying the monetary model the
South African case: (i) purchasing power parity and the presence of nontradables; (ii)
changes in the terms of trade; (iii) capital mobility and substitutability; and (iv) money
demand stability.

Purchasing power parity and nontradables. The monetary approach is built upon some
version of purchasing power parity (PPP),

54
s=p,-p, ()
where pSA a measure of the price level (such as a GDP deflator or the CPI) in South Africa,
and p is the US or the Rest-of-World (RoW) price level. The relationship between the
nominal exchange rate and relative prices (both series normalized to 0 in 1979MO01) are
depicted in Figures 1 and 2 (CPI deflated bilateral and trade weighted) and Figures 3 and 4
(PPI deflated bilateral and trade weighted). The PPP relationship does not appear to be
grossly violated in these pictures.

05 05
0.0 0.0 ..
05 Rdetlve Log-Frice Levels 05  Relative Log-Price Lewels
. (RoWs. 8. Africa)
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Figure 1 Figure 2
Bilateral exchange rate and CPIs Trade weighted exchange rate
(rebased to 1979.01=0) and CPIs (re-based to 1979.01=0)
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Table 1 displays results from estimating the long run relationship in equation (2) using a
dynamic ordinary least squares (DOLS) (Stock and Watson, 1993). Provided there is a
cointegrating relationship, DOLS represents a simple and robust means by which to
estimate the long run parameters.'' In Column 1 are the estimates for the bilateral US-
South African relation, using the CPI as the deflator. The long run parameters are not
consistent with PPP; if the trade weighted exchange rate is used, the results equally poor;
the point estimates are significantly different from the posited values of unity and negative
unity (column 2).

Table 1
Tests for Purchasing Power Parity
Dynamic OLS Estimates

2 2 SA
Si=Yo+Y(P ‘kt_zyzplsij 2O0AP, 1+ 20 AP + U

' Appendix Table 1 provides detailed Johansen cointegration test results which supports the
cointegration assumption for specifications corresponding to those reported in Table 1. The
point estimates obtained using the Johansen procedure are often quite different than those
obtained by DOLS. Stock and Watson (1993) present simulation evidence indicating that the
Johansen estimates are often more dispersed than their DOLS counterparts.
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Var. Pred (1) ) 3) “ ©)

Currency $ RoW $ RoW RoW
Deflator CPI CPI PPI PPI PPI
p (D 0.223 1.781%%* 1.029%** 1.054%*%* 0.740
(0.978) (0.175) (0.442) (0.269) (0.413)
p* (-1) -0.838*** -1.501*** -1.074%** -1.168*** -1.002**
(0.284) (0.070) (0.076) (0.135) (0.200)
puis () 0.173
(0.223)
Smpl 80.01 80.01 80.01 87.04 87.04
98.10 98.12 98.10 98.12 98.12
N 226 228 226 141 141

Notes: Point estimates from Dynamic OLS regressions (robust standard errors in
parentheses, calculated using average of 5 autocorrelations and Bartlett window). Begin
and end denote the sample period. N denotes the number of observations. *(**)[***]
indicates significance at the 10%(5%)[1%] marginal significance level for null of zero
coefficient. Figures in bold face italics denote estimates significantly different at the 5%
level from anticipated values. Detailed Johansen cointegration results are reported in
Appendix Table 1.

In contrast, one could test the validity of PPP using a price index for highly tradable
goods. The Producer Price Index (PPI) is used as a proxy for this variable (column 3). The
results are better, confirming the findings of PPP obtained by Khan and Parikh (1998).
They are almost as good using trade weighted exchange rates (column 4), suggesting that
the key to detecting PPP is the use of a highly tradable price index. The results do not
change if the PPI measure includes only home goods prices, instead of home and imported
goods prices."”

Since PPP holds only for a sub-index of goods, it is reasonable to inquire how the
model needs to be modified to account for this finding. A plausible approach is to assume

'2 PPP holds for the commercial Rand, rather than the financial. While cointegration is also
found for this exchange rate, the point estimates are off by magnitudes of ten, with enormous
standard errors. As noted in a number of writings, the financial Rand was behaved in a very
volatile manner, with prices set in a very thin market. Hence, from here on out, all of the
discussion will pertain to results using the commercial Rand.
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that the presence of nontradable goods inhibits equalization of all prices in common
currency terms. To see this, consider the aggregate price level as being defined by:

p=(1-a)p +ap" 3)

=P - @
and PPP holds for traded goods,
then one obtains the usual expression for the exchange rate, except that it is augmented by
a relative nontradables-tradables price term, [(pN - pT) - (pN’SA - pT’SA)] = o with a
coefficient of -a. >

Terms of Trade Shocks. In the above treatment, the relative price of tradable goods
denominated in common currency ¢’ (=s - p" + p™*" ) is constant in the long run. It is
possible that, despite the results obtained in the previous section, this relative price
variable is actually nonstationary,'* and cointegrated with other variables. For developing
countries, a prime candidate for this effect is the changes in the terms of trade, or the price
of gold, in the case of South Africa (Aron, Elbadawi and Khan, 1997). A visual inspection
of the PPI-deflated real exchange rate and the price of gold displayed in Figure 5 is
persuasive.

-1.0 5.2
i i Log Real $/Rand
iy Exchange Rate
4.2 I (PPl deflated) [ 20
3 L 48
144
4.6
16 | S
Log Price of |44
j Gold (§/oz) y
81 ,’ 4.2
2.0 4.0

Figure 5: Real (PPI deflated) bilateral exchange rate and price of gold

One can test whether the PPP relationship is affected by this variable by augmenting the
candidate cointegrating vector. Inclusion of the price of gold induces highly implausible

" The complete derivation is contained in Chinn (1998). Systematic movements in the relative
price of nontradables may be due to differential productivity growth, as suggested by Balassa
(1964) and Samuelson (1964).
" Engel (1996) makes the argument that series may incorrectly reject the unit root null when
the error associated with the nonstationary component is small relative to the error associated
with the stationary component.
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estimates of the price coefficients when the CPI deflator is used. However, if one uses the
trade weighted exchange rate and PPI deflators, then one obtains the results reported in
column 5 of Table 1. This specification yields plausible estimates of the vector; moreover
the long run elasticity of the exchange rate with respect to the price of gold is 0.34,
remarkably close to the point estimates in Aron et al. However, the gold coefficient is not
statistically significant at the conventional levels. Thus, it remains an open question
whether the price of gold enters into the specification for the sample period examined. If
increases in the price of gold do shift the real exchange rate, then one expects this variable
to enter into (1) with a positive sign (an increase in gold appreciates the South African
Rand, if s is expressed in $/Rand).

Capital mobility and substitutability. Because the monetary approach is built on perfect
capital mobility and substitutability, it is not clear that this model should hold well for
South Africa. Frankel (1983) defines perfect capital mobility as the condition where
covered interest parity holds, while perfect capital substitutability is the condition where
bonds denominated in different currencies are viewed as perfect substitutes. Perfect
substitutability implies the absence of an exchange risk premium.

To what extent is this first condition violated? Covered interest differentials will be zero if
there are no capital controls or other regulatory impediments (extant or incipient) to
international financial transactions. Verbal accounts clearly contradict this view, although
it is not clear how effective these controls are. For the1982M(09-1987M03 period studied
by Frankel and MacArthur (1988), the average covered interest differential was only about
-1.52 percentage points, comparable in size and magnitude to that of New Zealand. Figure
6 depicts the covered interest differential, described as the forward discount minus the
interest differential for the 1987Q1-1997Q4 period. The mean value is about -2 percentage
points. However, since the central bank actively manages the forward rate with reference
to the covered interest parity condition, it is difficult to interpret this result.”” An indirect
measure might be obtained by inspecting the gap between the commercial rand and the
black market rate (as reported by Pick’s). According to Aron and Ayogu (1997, Figure 1)
substantial divergences in the two rates exist until about 1985, so over the pre-1985 period
capital controls might be considered binding.

"> The South African rate is proxied by the overnight interbank rate, so some measurement
error is introduced in this calculation.
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Figure 6: South African forward discount and interest differential

The second assumption is that of perfect capital substitutability. Confirming results of
Aron and Ayogulo (1997), in this sample the 3 month forward rate is a biased predictor of
the future spot rate (and significantly so). '® However, these results are no more perverse
than those obtained for developed country currencies at this horizon, so as long as the
implied exchange risk premium is stationary, the long run monetary model should still be
identifiable.

Money demand stability. An empirically stable counterpart to equation (1) requires, in
part, the presence of stable money demand functions. This condition is unlikely to hold in
an economy subject to monetization, increasing financial intermediation, or financial
deregulation.

A recent study by Nell (1999) found that a stable relationship between either M1 or M2
and income and interest or inflation rates could not be identified for the entire 1965-1997
period; however, he did find that a stable relationship could be found for both of these
money aggregates over the 1980-97 sub-sample.

In the monthly data set used in this paper, cointegration is easily detected between the real
money stock (M1) and industrial production and the inflation rate. However, in contrast to
the results obtained by Nell, it appears that over a later subsample of 1988-98 interest rates
provide a better measure of the opportunity cost of holding money than do inflation rates.
The subsequent investigation of the appropriate exchange rate specifications is conducted
keeping these results in mind.

' Using 3 month forward rates over the 1987M01-1998M12 period, one obtains a coefficient
on the forward discount of -0.36 (0.72 is the robust standard error).
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ECONOMETRIC METHODOLOGY

The series being analyzed -- nominal exchange rates, relative money supplies, incomes,
and so forth -- are integrated of order one [/(1)], so that individually they do not tend to
revert back to their means. However, this does not mean that the series taken together are
unrelated. Rather they may (or may not) exhibit a long run relationship. The existence of a
long run relationship in levels of I(1) variables is termed cointegration. As discussed in
Phillips and Loretan (1991), one can proceed along a number of avenues. The main choice
is between single equation methods and multiple equation methods. In this study the latter
is adopted because one is interested not only in how exchange rates adjust, but also how
the other macroeconomic variables in the system adjust, especially since several accounts
indicate that the South African monetary authorities actively managed the exchange rate
by manipulating other policy instruments.

The current standard in testing for cointegration in time series is the full-system maximum
likelihood estimation technique of Johansen (1988) and Johansen and Juselius (1990).
Ignoring the tradable-nontradable price term, and the gold variable, this procedure
involves estimating the system:where the carats () denote relative differences. For
simplicity, equation (5) has been written assuming only one cointegrating vector, although
in principle nothing prevents the existence of more.

DAs,;=y,+® ECT ,.,+iy”As,.,-+iiﬁﬂn%-ﬂr;:wAﬁr-f
+ ZEA + z il e + e
D=y, + o ECT ,.,+iy“As,.,-+iZz,A n%f.[+lZ;l/:fA P
+ ZEA, + zuA ot e
ANy, =y, + osECT .+ Zk; yj,.As,.,-+iZ],-A rh,.ri-IZ:us,-A Do
+ ﬁ]{Al + iyﬁA froit+ e
= v. Tt oL ECT ,_,+Zﬁ‘;y4,As,.i+iz4,Am,.i+IZi:u4,A Do
+ 25‘”&” + iy4,-A froit+ ea
A=y, + osECcT ,_,+iy5,-As,.,-+iZ5,A m+ﬁVA Do 5)
+ zsAl + ﬁuA it s

ECT =[p.s+ B+ 8.9+ B.i+ B.IT]
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The procedure yields a trace statistic on which a likelihood ratio (LR) test can be
conducted for the null of r cointegrating vectors against the alternative of m cointegrating
vectors. The asymptotic critical values for this test are reported in Osterwald-Lenum
(1992). Cheung and Lai (1993), among others, have shown that finite sample critical
values may be more appropriate given the relatively small samples which are generally
under study. In this study, inference will be conducted using both sets of critical values.

The multi-equation approach just described also enables one to examine what variables
adjust to restore equilibrium. The typical focus on a single equation, normalized on the
exchange rate, may miss such adjustment mechanisms. An example of this phenomenon
would obtain if money supplies are manipulated by the central bank to target a given
nominal exchange rate. If this is the case, the exchange rate might not exhibit any response
to the disequilibrium represented by the error correction term.

The lag length for the Johansen method is selected using the following procedure. VARs
in levels are estimated, with lags extending up to 12. The optimal lag length & is chosen on
the basis of the Akaike Information Criterion. This lag length is then used for the
corresponding VECM used in the Johansen procedure. Hence, if the VAR lag order
selected is 3, two lags of first differences are included in the VECM.

EMPIRICAL ANALYSIS

Data

US Us
a[(pN_pT)_(pm_pT,SA)]:_wzlog{(cpz / PPI )} ©

(cer*'/ ppr*')

The analysis is conducted on quarterly data over the period 1980MO01 to 1998M12, mostly
drawn from the IMF’s International Financial Statistics April 1999 CD-ROM. Exchange
rates are end-of-period, in US$/local currency unit. Money is either narrow money (/FS
line 34) or broad money (/FS lines 34 plus 35). Income is proxied by industrial production
(US) or manufacturing production (South Africa). Interest rates are interbank rates (IFS
lines 60b). Inflation rates are calculated as the annualized first difference of the log-CPL

Since we do not observe a pure measure of either p" or p’, these measures have to be
proxied. If one assumes a = 0.5 and one half of the CPI basket is nontradable, then:
This means that the coefficient on the relative price variable should be approximately -1.
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Empirical Results

The cointegration results are reported in Panel 1 of Table 2. In all cases, one can reject the
no-cointegration null, and indeed can find multiple cointegrating vectors, even using the
finite sample adjustment suggested by Cheung and Lai (1993). However, none of the other
cointegrating vectors are readily inter?retable so only one cointegrating vector is assumed
present in the subsequent discussion.'

' Omitting one of the error correction terms will reduce the efficiency of the estimates, but
will not bias the results.
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Table 2

The Monetary Model of Exchange Rates
Full Sample Johansen Cointegration Results

Panel 2.1: Long Run Coefficients

Coeff Pred 1) (2 (3 (4
LR 152.0 125.4 200.6 168.5
C.V. 84.5[90.1] 76.1[81.1] 111.0[116.9] 103.2[108.7]
CR’s 2[2] 2[2] 3[3] 2[2]
mY-m* @) 0.544%** 0.538**:* 0.413%** 0.408**
(0.215) (0.234) (0.203) (0.217)
YU () -2.445%%* 2251 %% -2.950%%* -3.041%%*
(0.876) (0.955) (0.957) (1.043)
iUS-j54 () -0.348 -0.381 -0.920 -0.975
(1.195) (1.305) (1.226) (1.326)
[TS- P4 ) 7.24 %% 7.948%*** 7.189%*:* 7.703%*
(1.746) (2.070) (2.582) (2.967)
w (-1) -1.065 -0.960%*
(1.453) (1.586)
Panel 2.2: Reversion coefficients
As () -0.004 -0.001 0.008 0.008
(0.008) (0.007) (0.007) (0.007)
A (mUS-m®) (+) 0.004 0.009 0.007 0.008
(0.008) (0.007) (0.008) (0.007)
A(yUS-y*4) ) 0.011* 0.009 0.003 0.003
(0.006) (0.006) (0.006) (0.006)
A{US-1%%) ()  0.005 0.004 0.004 0.004
(0.003) (0.003) (0.003) (0.003)
NS [P (+)  0.102%** 0.093**:* 0.097*** 0.090%**
(0.014) (0.013) (0.013) (0.012)
Aw ) 0.001 0.001
(0.001) (0.001)
Adj-R? 20 21 17 .19
SER 0.032 0.032 0.033 0.032
time trend no in data no in data
k 3 3 2 2
N 227 227 227 227
Smpl 80.01 80.01 80.01 80.01
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98.11 98.11 98.11 98.11

Notes: “Coeff” is the & coefficient from equation (1). “Pred” indicates predicted sign. LR
is the likelihood ratio test statistic for the null of zero cointegrating vector against the
alternative of one. c.v. is the asymptotic critical value for the test of zero cointegrating
vectors against the alternative of one [finite sample critical values in brackets]. CR’s is the
number of cointegrating relations implied by the asymptotic critical values [finite sample
critical values]. Coefficients are long run parameter estimates from the Johansen procedure
described in the text. k is the number of lags in the VAR specification of the system. N is
the effective number of observations included in the regression. Smpl is the sample period.
All regressions include centered seasonal dummies. Panel 2 Reversion coefficients are the
O coefficients from equation (5). “Pred” is predicted sign. SER is the standard error of the
regression. VECM Adj—R2 and SER refer to the exchange rate error correction model.

In column (1), the estimates are broadly in line with the monetary model. Increases in the
money supply depreciate the currency, while higher income (proxied by industrial
production) appreciates the currency. Aside from money, the most statistically significant
coefficient is on inflation. A one percentage point increase in inflation weakens the
currency by 7 percent, roughly in line with a semi-elasticity of money demand of 7.
Notably, interest rates do not enter into the equation.

These results do not change appreciably if deterministic time trends are allowed in the
data. The results are also insensitive to whether the relative price

variable is included or not. Interestingly, the point estimate is close to what is expected,
although the standard errors are so large that one cannot distinguish it from zero.

While the estimates do confirm the monetary model as a long run relationship, they do not
speak to the manner in which the equilibrium is restored. Panel 2 of Table 2 presents the
reversion coefficient estimates from the vector error correction models (i.e., the ®’s from
equation 5). Interestingly, none of the coefficients are statistically significant, except for
that on inflation. Over the entire sample Period, it appears that inflation does the bulk of
adjustment to exchange rate disequilibria.'®

There are not many other studies to compare these results against. Odedokun (1997)
reports some results for the trade weighted Rand over the 1986-92 period. Using OLS, he
obtains a point estimate of 0.36 for relative money stocks, -2.90 for relative incomes, and a
positive 0.464 for interest rates."” With the exception of that on relative incomes, these
estimates are in general agreement with the results discussed above.

'® This result stands in stark contrast to the results of applying a similar model to the East
Asian economies. In those cases, money and interest rates — and sometimes exchange rates —
respond to the disequilibria (Chinn, 1999).

"% Since a lagged real exchange rate is included in Odedokun’s specification, with an estimated
coefficient of 0.685, the long run point estimates can be obtained by multiplying the short run
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As mentioned earlier, the most appropriate model may be one that involves the relative
price of nontradables. In columns 3 and 4, results are reported for a specification including
a relative price variable. The point estimates do not change appreciably from those in the
previous set of results. The relative nontradable-tradable price coefficient is approximately
negative one as anticipated. However, the standard error for this parameter is such that one
cannot reject the null hypothesis that the relative price variable is not important.

The price of gold was also included in the basic specification. Contrary to expectations,
the coefficient on this variable was consistently in the wrong direction; that is, an increase
in the price of gold lead to a depreciation of the Rand. Theoretically, this result can occur
if the income effects are sufficiently strong that a terms of trade shift induces a real
exchange rate depreciation (admittedly not the usual prior). Since the results of estimating
the model with this additional variable do not differ substantially from those reported
earlier, these results are not discussed further. (Specific results can be seen in Appendix
Table 2).

Changes in the Regime

Aron, Elbadawi and Khan (1997) point out that there have been several exchange rate
regimes over the past 20 years. To investigate the possibility that the set of fundamentals
may be different over the most recent period, the regression sample is restricted to the
1988-1997 period.

There is an arbitrary break point, which happens to separate the sample into two roughly
equal parts. The post-1988 sample also corresponds to period for which Khan and Parikh
(1998) found that PPP held. Other candidate sub-samples certainly exist: the post-
Apartheid era, or that period after the accession of Nelson Mandela to office. The former
might be dated to November 1989, when de Klerk announces plans to eliminate the
Separate Amenities Act, and the latter to May 1994. Attempts to implement the models
over these samples yielded few findings of cointegration, so the subsequent discussion will
address only the longer sub-sample.zo

In the restricted sub-sample the interest rate does become important in an economic --
although not statistical -- sense (column 1 of Table 3). This result holds up only when no
deterministic trends are allowed in the data.

coefficients by approximately 3. In this case, the interest rate differential has to be interpreted
as being equal to the inflation differential (by the Fisher equation) as in Frenkel (1976).

2% There are at least two potential explanations for these negative findings. The first is that the
shorter span of data reduces the power of the cointegration tests so much that the null cannot be
rejected at conventional levels. The second is that there is no cointegration of these variables in
the later period, due to political and economic uncertainties and structural shifts.

The African Finance Journal, Volume 1 Part 1 1999 82



Table 3

The Monetary Model of Exchange Rates

Truncated Sample Johansen Cointegration Results

Panel 3.1: Long Run Coefficients

Coeff Pre (1) 2 3) @) )
d
LR 85.7 62.4 42.3 66.2 49.6
C.V. 84.5[95.1] 60.2[66.2] 54.5[60.0] 60.2[67.5] 54.5[61.2]
CR’s 1[0] 1[0] 0[0] 1[0] O[O]ﬂ
S -1) -1 -1 -1 -1 -1
mYS-m3* (N 1.004%** 0.729%** 0.608*** 0.592%* 0.570%**
(0.458) (0.276) (0.136) (0.127) (0.121)
yUS-ysA () 0.057 -0.494 -0.061 0.085 0.000
(1.318) (1.020) (0.614) (0.608) (0.576)
1U5-154 (-) -6.938 -2.838 -3.362%** -3.476%** -3.215%%*
(5.204) (2.344) (1.400) (1.389) (1.283)
JTS-[FA (+) 4.595
(3.626)
Panel 3.2: Reversion coefficients
As ) -0.021*** -0.030%*** -0.066*** -0.087*** -0.087***
(0.008) (0.009) (0.019) (0.021) (0.021)
A (mYS-m®*) (+)  -0.040%** -0.062%** 0.018 -0.012 0.000
(0.015) (0.017) (0.036) (0.035) (0.034)
A(y"S-y™) ) -0.003 0.013 -0.051* -0.041%* -0.046*
(0.011) (0.014) (0.028) (0.026) (0.026)
A(1S-1%%) (£) -0.005 0.001 -0.020%* -0.024%** -0.024**
(0.004) (0.005) (0.010) (0.010) (0.010)
A(/7US_/79A) (+) 006] skskok
(0.021)
Adj-R? .0 22 26 34 .35
SER 0.017 0.017 0.017 0.019 0.019
time trend no no in data no in data
k 3 3 3 4 4
N 120 120 120 131 131
Smpl 88.01 88.01 88.01 88.01 88.01
97.12 97.12 97.12 98.11 98.11
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Notes: “Coeff” is the a coefficient from equation (1). “Pred” indicates predicted sign. LR
is the likelihood ratio test statistic for the null of zero cointegrating vector against the
alternative of one. c.v. is the asymptotic critical value for the test of zero cointegrating
vectors against the alternative of one [finite sample critical values in brackets]. CR’s is the
number of cointegrating relations implied by the asymptotic critical values [finite sample
critical values]. Coefficients are long run parameter estimates from the Johansen procedure
described in the text.Panel 2 Reversion coefficients are the O coefficients from equation
(5). k is the number of lags in the VAR specification of the system. N is the effective
number of observations included in the regression. Smpl is the sample period. All
regressions include centered seasonal dummies. VECM Adj-R* and SER refer to the
exchange rate error correction model.

¥ Significant at the 5% MSL.

During the latter part of the sample, South African inflation fell relative to interest rates.
This suggests that the Dornbusch (1976) model -- which sets Bs = 0 and 4 < 0 -- might
become more relevant in this later sample. Omitting inflation also avoids multicollinearity.
Doing so yields the results in columns 2 and 3; plausible estimates between 0.68 to 0.73
are obtained for relative money stocks. While the interest rate coefficient is not statistically
significant when no time trends are assumed to be in the data, it is significant in column 3.
Unfortunately, in this truncated sample, it is not possible to reject the no cointegration null
hypothesis.

In this later period, the short run dynamics differ substantially from that in the entire
sample. In particular, the exchange rate now moves in response to disequilibria, as
represented by the error correction term. Interest rates also respond in column 3. This
means that if the nominal exchange rate exceeds (is weaker than) the long run equilibrium
rate justified by the fundamentals, two things happen. First, the exchange rate “reverts”, or
gets stronger. Second, interest rates rise. Unfortunately, one cannot tell whether this
represents the monetary authorities’ response to a depreciated currency, or not.

So far, the discussion has addressed the behaviour of the Rand up to 1997; investigation of
the last year of data has been deferred due to the difficulties in tracking exchange rates
during the period of widespread turmoil in currency markets associated with the Russian
and Brazilian crises. Still it is of interest to see if the monetary model identified in this
paper survives such.

In columns (4) and (5), results extending the sample to 1998M11 are reported. A crisis
dummy accounting for the effects of the Russian default is included as a deterministic
regressor. The dummy takes on a value of 1 for the period 1998M07-09. Interest rates
now enter with statistical significance, and a negative sign (although one can only reject
the no cointegration null in column 5 at the 5% MSL). This is consistent with the sticky
price model alluded to earlier.
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The model’s static fit is very good (see Figure 7); since it is an in-sample forecast, this is
not very surprising. Conducting a dynamic forecast yields a less accurate fit, but the model
still performs relatively well, in the sense that it does not go completely off track as is
often the case.
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Actual $/Rand
-1.04
-1.2
-1.4
-1.64

-1.84 /
Static Fit

-2.0

88 89 90 91 92 93 94 95 96 97 98
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Figure 7:Bilateral exchange rate and static and dynamic forecasts from Table 2 column 5
Conclusions

A monetary model of the exchange rate appears to fit the South African experience over
the past two decades. However, it is easy to overstress the results. A flexible price
monetary model fits the entire sample, but does not seem completely appropriate for the
more recent period since 1988. With the decline in inflation rates, a sticky price monetary
model -- wherein high interest rates strengthen a currency -- becomes more applicable.

The short run dynamics do not appear to be particularly well explained. The proportion of
short run exchange rate variance explained seldom exceeds 30%, even in-sample. Thus,
there will be a large amount of uncertainty attendant with use of this specification for
forecasting purposes. Whether any other structural model could do better remains an open
question.

Data Appendix

The data are primarily drawn from IMF, International Financial Statistics, April 1999
CD-ROM. Some other data is drawn from the Economic Data Sharing System (EDSS) at
the IMF.

* Bilateral exchange rate (commercial), /F'S line ah, in US$/national currency unit, end
of period. Bilateral exchange rate (financial) from EDSS.

* Multilateral exchange rate (nominal and real CPI deflated) from IMF Information
Notices System, June 1999 version. Uses 1990 trade weights. Rest-of-World CPI
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calculated by dividing the nominal by real indices, and multiplying by the South
African CPI (seasonally adjusted), from EDSS.

* Multilateral exchange rate (real PPI deflated) from JP Morgan, June 1999 version.
Uses 1990 trade weights for the 1987-1999 sample period. Http://www.jpmorgan.com.
Rest-of-World PPI calculated by dividing the IMF nominal index by the JP Morgan
real index, and multiplying by the South African PPI.

* Narrow money, /FS line 34, in national currency units. Broad money is narrow money
plus quasi-money /FS line 35, in national currency units. US M1 and M2, national
definitions, seasonally adjusted, retrieved from St. Louis FRED system, June 1999.

* US income is industrial production, seasonally adjusted, /F'S line 66eyc. South African
income is manufacturing production, seasonally adjusted.

* Interest rates are short term, interbank interest rates, /F'S line 60b, in decimal form.
* Consumer price index, /F'S line 64, 1990 = 100.

* Producer price index, /FS line 63, 1990 = 100. South African PPI (ex. Imports) price
index from EDSS.

* Inflation is the first difference of log(CPI), annualized.

* Relative price variable:

w=log( ppr1”*/ cp1”®)-log( pPr*'/ crr*)
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Appendix Table 1

Tests for Purchasing Power Parity

Johansen Cointegration Results

Var. Pre (1) 2) 3) 4) (5)
d
Currency $ RoW $ RoW RoW
Deflator CPI CPI PPI PPI PPI
LR 96.7 61.3 73.5 46.0 69.2
c.v. 35.7[37.1] 35.7[36.6] 35.7[37.1] 35.7[36.6] 54.5[57.6]
CR’s 3[3] 1[1] 3[3] 1[1] 1[1]
p (1) 14.655 0.500 4.066%** 1.493%*% 0.974
(4.490) (0.655) (0.961) (0.536) (0.685)
p™ (-1) 4.827*** -1.145 -1.473%** -1.527%%* -1.261**
(1.257) (0.228) (0.150) (0.254) (0.335)
pe 0.340
(0.358)
time trend in data in data in data in data in data
k 3 2 3 2 2
N 228 228 228 142 142
Smpl 80.01 80.01 80.01 87.04 87.04
98.10 98.10 98.10 98.12 98.12

Notes: “Coeff” is the coefficient from equation (2). “Pred” indicates predicted sign. LR is
the likelihood ratio test statistic for the null of zero cointegrating vector against the
alternative of one. c.v. is the asymptotic critical value for the test of zero cointegrating
vectors against the alternative of one [finite sample critical values in brackets]. CR’s is the
number of cointegrating relations implied by the asymptotic critical values [finite sample
critical values]. Coefficients are long run parameter estimates from the Johansen procedure
described in the text. k is the number of lags in the VAR specification of the system. N is
the effective number of observations included in the regression. Smpl is the sample period.
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Appendix Table 2

The Monetary Model of Exchange Rates Including Gold Prices
Johansen Cointegration results

Panel A2.1
Coeff Pred 1) (2) 3) 4) (5)
LR 211.6 184.1 129.5 108.1
c.v. 102.1[110.2] 94.2[101.7] 111.0[127.7] 103.8[119.4]
CR’s 3[3] 3[3] 3[1] 1[0]
mYS-ms* (1 0.878*** 0.912%** 0.866*** ).850%**
(0.208) (0.224) (0.2001) 0.196)
yUS-ysa () -1.591** -1.481 -0.731 -0.685
(0.753) (0.802) (0.708) 10.702)
1US-1%A () 1.002 0.799 -0.945 -1.367%**
(1.008) (1.074) (1.418) 1.437)
9Us-gsA (+) 5.490%** 6.345%** 1.951%* 2.37]***
(1.116) (1.330) (1.027) 1.132)
pe ) -1.730%** -1.686%** -1.782%** -1.789%**
(0.459) (1.330) (0.759) (0.756)
Panel A2.2: Reversion coefficients
As () -0.006 -0.001 -0.039%%** -0.033***
(0.008) (0.008) (0.011) (0.012)
A(mY-m*) (+)  -0.025%** -0.010 -0.072*** -0.041%*
(0.009) (0.008) (0.021) (0.022)
A(ys-y*) -) 0.008 0.007 -0.029* -0.053***
(0.007) (0.006) (0.017) (0.017)
A% ()  0.007 0.007 -0.010* -0.014%%**
(0.004) (0.006) (0.006) (0.006)
A(35-5%) () 0.093*** 0.095%** 0.057* 0.062*
(0.015) (0.014) (0.032) (0.035)
Ap=i () -0.049%** -0.044*** -0.049%%** -0.052%**
(0.012) (0.011) (0.017) (0.019)
Adj-R? 12 12 29 .34
SER 0.032 0.032 0.016 0.019
time no in data no indata
k 3 3 3 3
N 227 227 120 120
Smpl 80.01 80.01 88.01 88.01
98.11 98.11 97.12 97.12
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Notes: “Coeff” is the a coefficient from equation (1). “Pred” indicates predicted sign. LR
is the likelihood ratio test statistic for the null of zero cointegrating vector against the
alternative of one. c.v. is the asymptotic critical value for the test of zero cointegrating
vectors against the alternative of one [finite sample critical values in brackets]. CR’s is the
number of cointegrating relations implied by the asymptotic critical values [finite sample
critical values]. Coefficients are long run parameter estimates from the Johansen procedure
described in the text.Panel 2 Reversion coefficients are the O coefficients from equation
(5). k is the number of lags in the VAR specification of the system. N is the effective
number of observations included in the regression. Smpl is the sample period. All
regressions include centered seasonal dummies.
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Proposals Regarding Restrictions on Capital Flows
Jeffrey Frankel

A variety of measures to slow down international capital flows are in place somewhere in
the world, and some additional measures have been proposed by academic observers. The
debate over the desirability of such measures has been sterile however. It generally
consists of arguments for and against the virtues of free and unfettered capital markets.
On the one hand, proponents of introducing “sand in the wheels” of international financial
markets point to evidence of inefficiencies, anomalies, bubbles, speculative attacks and
crashes. On the other hand, opponents (which, at least until recently, has included the
heavy majority of academic economists) argue that any measures to weed out alleged
destabilizing short-term capital flows would inevitably also inhibit desirable long-term
capital flows. Neither group bothers much to distinguish among the details of the various
possible measures. (appendix 1, shows how a number of important details differ across
three such proposals: Chile’s deposit requirement on inflows, the Eichengreen-Wyplosz
deposit requirement proposal, and the Tobin tax proposal.) In the wake of the East Asia
crisis, a more careful consideration may be warranted.

Review of arguments on efficiency of financial markets

Financial integration between an emerging-market country and the rest of the world has
many advantages. First, for a successfully developing country, the rate of return to
domestic capital is sufficiently high that investment can be financed more cheaply by
borrowing from abroad than out of domestic saving alone. Second, investors in richer
countries can earn a higher rate of return on their saving by investing in the emerging
market than they could domestically. Third, everyone benefits from the opportunity to
diversify away risks and smooth disturbances.

Fourth, letting foreign financial institutions into the country improves the efficiency of
domestic financial markets.  Over-regulated and potentially inefficient domestic
institutions are subject to the harsh discipline of competition and the demonstration effect
of having examples to emulate. At the same time, the governments face the discipline of
the international capital markets in the event they make policy mistakes (e.g., in their
domestic regulatory duties).

There are some indications, however, that financial markets do not always work quite as
perfectly as the happy view of the economic theorist suggests. Most salient are such
recurrent disruptions as the 1982 international debt crisis, 1992-93 crisis in the European
Exchange Rate Mechanism, 1994-95 Mexican peso crisis, and 1997-98 Asian financial
crisis. It is difficult to argue that investors have punished countries when and only when
the governments are following bad policies. First, large inflows often give way suddenly
to large outflows, with little news appearing in between that might explain the change in
sentiment. Second, contagion sometimes spreads to countries where fundamentals appear
strong. Third, the recessions that have hit emerging market countries in such crises have
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been of such magnitude that it is difficult to argue that the system is working well.

This note will proceed on four premises: (i) modern financial markets do not work
perfectly, as the recurrence of crises attests, but (ii) we are better off with them than
without them, so that (iii) as countries industrialize, open markets should be the goal
(eventually, if not right away), and (iv) the interesting question in the meantime is whether
or not there exists some possible tinkering with the freedom of capital movement that
might potentially reduce the frequency or severity of the crises that occur.

Five possible aims of controls

What would be the precise aim of capital controls, or other lesser “sand-in-the-wheels”
measures? There are five possibilities:

. to discourage capital outflows in the event of a balance of payments crisis.
. to discourage capital inflows in the aggregate, before a crisis.
. to modify the composition of capital inflows, in particular to discourage short-

term banking inflows, especially those denominated in foreign currency, relative
to other inflows.

. to create some friction for all foreign exchange transactions, with the aim of
reducing volatility.

. to decouple domestic interest rates from foreign, with the aim of restoring some
monetary independence.

We consider each of these categories in turn.
(1 Discouraging capital outflows.

Controls on capital outflows have been very common, especially among smaller and less
developed countries. Even the United States, in the 1960s, imposed an interest
equalization tax, and a “voluntary” foreign credit restraint program that put ceilings on
banks’ foreign lending. France and Italy maintained such controls up until the late 1980s.
Conditional on a speculative attack occurring, controls on capital outflow can help slow
down or minimize the loss of reserves or the required increase in interest rates. Controls
are generally leaky, however. (There is the problem of “leads and lags” in payments for
imports and exports, for example.) Needless to say, controls on outflows can also weaken
the discipline that international financial markets place on the quality of macroeconomic
policy.

How are controls on outflows relevant for ex ante efforts to make crises less likely, as
opposed to ex post crisis management? For a country experiencing potentially excessive
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capital inflows, liberalization of controls on outflow may offer a way of reducing net
national indebtedness. On the other hand, international investors sometimes respond to
such liberalization by accelerating the capital inflows. The explanation is that
liberalization boosts investors’ confidence -- particularly their confidence that they will be
able to take their money back out of the country in the future if they wish.”' This logic
could be inverted to suggest that if a country wants to discourage volatile capital inflows,
it could do so by retaining controls on outflows, thereby deliberately depressing investor
confidence. This suggestion may sound facetious, until one considers that China
weathered the 1997 Asian crisis well, in part, because it had sufficiently low capital
account convertibility that it had avoided running up large debts.

2) Discouraging capital inflows

The usual motivation for controls on inflows is to prevent overvaluation and over
indebtedness. Traditionally, high levels of capital inflow and cumulative indebtedness
(expressed as a shares of GDP or exports), often in conjunction with a currency
overvalued in real terms, have been considered key indicators of the risk of financial
crises. Mexico and Thailand had large net capital inflows in 1994 and 1996, respectively,
in advance of their crises. It is probably easier to keep capital out than to keep it in. Some
countries appear to have had some success discouraging inflow (particularly temporary
inflows), so as to limit real appreciation and aggregate debt, and subsequently to have
withstood contagion from others’ crises.

The historical record, however, suggests that aggregate borrowing is a poor predictor of
crises. More important is the mode of financing -- see below -- and the uses to which the
funds are put.

Furthermore, limiting aggregate debt is the same as limiting the extent to which both
foreign investors and the domestic economy can benefit from the above-mentioned
benefits of capital inflows. An economy which is growing rapidly and has sound
economic policies, good financial regulation, and high marginal product of capital should
in principle be able to sustain quite a large debt ratio, to the benefit of both debtor and
creditors.

Controls may have a role to play as a temporary measure when a country faces a large
upsurge of inflows. They might help a government “play for time” until it can determine
whether the funds are going to useful investments, which will generate the foreign
exchange earnings needed in the future to service the debt, or whether they are instead
going, for example, to consumption. After several years, policy-makers may have a better

2! Bartolini and Drazen (1997) and Laban and Laraine (1994).

22 Reinhart and Smith (1998) explain the controls on inflows adopted in the 1990s [up to 1996] by
Indonesia, Malaysia, Philippines, Thailand, Brazil, Chile, and Colombia, and discuss the issues. They
conclude that controls on inflows are more likely to be effective than controls on outflows.
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idea whether their country is the next tiger, justifying the inflows, or merely the subject of
a speculative bubble. [Figures on growth in output and productivity in developing
countries are typically available only with a lag as long as two years.] While Chile’s
removal of some of its inflow controls in 1998 have been described by some as evidence
against their utility, it could instead be interpreted as an appropriate recognition by Chile
that the controls should be maintained only in the phase of the cycle when inflows are
potentially excessive.

The efficacy of controls on inflows is likely to be greater than controls on outflows, in part
because it is easier to “scare capital off” than to “keep it in against its will.” Enforceability
remains a serious limitation however, the more so as time goes by. Also, controls that
were intended to be temporary may turn out to be kept too long. In that case, the argument
that controlled countries cut themselves off from an advantageous means of financing their
development remains a serious limitation.”

3) Modifying the composition of capital inflows

Statistical evidence suggests that the composition of inflow is a significant leading
indicator of the probability of currency crashes occurring. The higher the reliance on
foreign direct investment, the lower the probability of crisis. The higher the reliance on
foreign-currency borrowing that is short-term or intermediated through banks, the higher
the probability of crisis.** The theory is that bank flows in particular are more vulnerable
to moral hazard problems than are other sorts of modes of finance, and that a mismatch of
short-term bank liabilities with longer-term bank assets (e.g., real estate) leaves a country
vulnerable. FDI is thought to be relatively more stable than banking inflows.”> Flows of
longer-term securities have the advantage that the price of a stock or bond adjusts
automatically in the event of adverse developments (“risk-sharing”), with fewer sticky
issues of bankers’ negotiating over terms of rollovers or restructuring.

This conclusion lends support to proposals for controls that would seek to change the
composition of capital inflows, rather than the total magnitude. Taxes or restrictions on
short-term inflows might shift the composition toward longer maturities.

23 A theoretical calculation of Reinhart ith (19 .
3 A theoretical calculation of Reinhart and Smith ( 98) gives the result that, although a country can benefit from a

temporary control on inflows in response to a temporary shock, if the government mistakenly retains the
control after the shock disappears (for a roughly equal period of time), then the net effect becomes
detrimental.

* For econometric evidence, see Frankel and Rose (1996). Among many commentators expressing
concerns about the stability of short-term, foreign-denominated, bank borrowing is Greenspan (1998, p.
8).

2 As pointed out by Claessens, Dooley and Warner (1995), FDI can be a source of volatility in the
balance of payments. (For example, firms in time of crises can transfer funds from subsidiary to parent,
even while controls prevent other investors from getting their money out of the country.) Nevertheless,
statistical results suggest that countries that host FDI are less likely to have currency crises.
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Chile imposed its famous implicit tax on inflows in 1991. Initially it was a non-interest
bearing deposit requirement equal to 20% of the investment, to be maintained at the
central bank for a period that varied from 90 days to one year depending on the maturity of
the loan. In 1992, the reserve requirement was raised to 30% of the foreign loan, and the
period required to be held at the central bank was fixed to one year no matter the maturity
of the loan. In addition, there is a longstanding requirement that all FDI stay in the
country for at least one year.”® A common interpretation of Chile’s experience is that the
controls have succeeded in changing the composition of the capital inflow, in the direction
of longer-term maturities, while having little effect on the total magnitude.”’” Colombia’s
controls are evaluated similarly.”®

One possibility is the idea of placing some penalty on banks’ short-term borrowing from
abroad in foreign currency, perhaps in the form of requiring a non-interest-earning deposit
with the central bank. This formulation combines aspects of other proposals, including the
Chilean feature of taxing inflows of maturity less than one year, with the Eichengreen-
Wyplosz proposal of aiming the restriction specifically at banks.” The penalty could take
the form of higher reserve requirements on banks’ foreign borrowing than are placed on
other bank borrowing (Argentina-style). As such, it need not be inconsistent with the
pursuit of properly timed liberalization of the overall capital account. Rather it would fall
well within the kind of enhanced prudential banking regulation that the United States and
the IMF have for some time urged on developing countries, and for which the need has
become increasingly obvious in the wake of the East Asian crisis.*

Moreover, reserve requirements that penalize bank borrowing can be viewed from a third
angle, in addition to their interpretation as capital controls or prudential banking

%% The source is Velasco and Cabezas (1997, 19-20). For more on Chile’s controls, see Edwards (1998)
and Agosin and Ffrench-Davis (1996).

27 References, in addition to ibid, include Eichengreen (1998), Valdes-Prieto and Soto (1996), and
Chucamaro, Laban, and Larrain (1996), who use regression analysis to confirm a relationship between the
observed decline in the share of short-term capital inflows into Chile and the deposit scheme.

% Colombia adopted non-remunerated reserve requirements on firms’ liabilities in foreign currency in
1993. Cardenas and Barrera (1997).

» Eichengreen, Tobin and Wyplosz (1995). On the other hand, it has been argued that if such
restrictions are applied to banks alone, financial markets will find ways around them (Garber, 1995,
1997).

30 E.g., Frankel (1995, p.188). Fischer (1997) argues that the IMF’s plans for generalized capital account
convertibility are not inconsistent with restrictions on financial institutions of this sort. Cooper (1998,
p-8), however, argues that an inconsistency does arise because convertibility without harmonization
would lead to “ ‘unfair competition,” i.e., to competitive pressures on those countries that choose
prudential regulations more rigorous than those prevailing in serious competitors.”
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regulations: sterilization of reserve inflows so as to prevent increases in the money supply
and real appreciation of the currency. This form of sterilization does not have the
disadvantage of inducing a problematic “quasi fiscal deficit.” (This is the deficit that
results when the central bank has sterilized reserve inflows by issuing high-interest-rate
domestic obligations in exchange for low-interest-rate US Treasury bills.) Penalty reserve
requirements on foreign borrowing substitute low- or zero-interest-rate central bank
liabilities for foreign assets, rather than high-interest-rate liabilities.

@) Friction for all foreign exchange transactions

The fourth idea is the much-discussed (though little-analyzed) Tobin tax, the proposal for
a small uniform tax on all buying and selling of foreign exchange, with no attempt to
ascertain the purpose of the transactions.”’ It is an overstatement to claim, as many do,
that there is no possible reason to believe that a Tobin tax would discourage short-term
destabilizing speculation without harming desirable longer-term movements or trade in
goods and services. A small Tobin tax would automatically dampen short-term capital
movements (such as the majority of transactions that take place in well-developed foreign
exchange markets, which are typically unwound within hours), more than it would
discourage long-term movements or trade in goods and services. There exists at least
some reason to suspect that the former are more likely to represent destabilizing
speculation than the latter.

But in any case, the entire debate applies properly to the currencies of major industrialized
countries with floating exchange rates. The proposal is not very relevant to the desire to
minimize balance of payments crises among countries that peg or stabilize their exchange
rates. It is hard to see how a Tobin tax of a fraction of a percent would discourage
speculators who are hoping to earn overnight returns of 30 or 40 percent by speculating
against the French franc in 1993 or the new Taiwan dollar in 1997. Another
manifestation of the difference is the geographical scope of the proposed restriction. The
Tobin tax, as proponents and detractors alike agree, would have to be extended to all
financial centers worldwide. In the context of proposals to minimize the danger of
payments crisis in a given country, the capital controls contemplated pertain only to
transactions between that country and the rest of the world.

(5) Decoupling interest rates

The fifth and final possible motivation for controls, on all capital account transactions,
does apply to countries with fixed exchange rates. That would be the motivation to
decouple domestic interest rates from foreign interest rates in order to retain some
independence for monetary policy. Reisen (1993a,b) argued pre-crisis that Southeast

31 The original proposal came from Tobin (1979). Frankel (1996) reviews the issues. Problems with

enforceability of a Tobin tax are explained by Garber (1996) and Kenen (1996).
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Asian countries had succeeded in doing something that Latin American and European
countries could not: achievement of the “Impossible Trinity” of fixed exchange rates, open
capital markets, and monetary independence at the same time.

The goal of policy independence is not directly relevant to the goal of minimizing
financial crises. But the hypothesis, more specifically, was that in the face of large capital
inflows the Southeast Asians were able to sterilize the increase in reserves, so as to avoid
real appreciations of their currencies. A reasonable interpretation is that they in fact were
able to attain (only) a modest amount of policy independence through modestly
incomplete liberalization of capital markets.”> And one could argue that the ill-fated real
appreciations of 1996-97 in the end showed that, in Asia as elsewhere, the sterilization
strategy is not sustainable indefinitely.

Sequence of liberalization

Even if one stipulates the superiority of a system with no government-imposed distortions,
there is an important question of the optimal order of liberalization, since most countries
begin with many distortions. Should capital controls be removed before or after domestic
financial regulations? Before or after trade barriers are liberalized? Before or after a
budget deficit is eliminated, or monetary stabilization is complete? There is a general
principle that removing one barrier can sometimes make things worse, rather than better, if
other barriers remain in place -- an application of the “Theory of the Second Best.”

In the context of financial liberalization, the argument is usually that if capital controls are
not still in place at a time when other problems are being addressed, misleading market
signals may attract an excessive capital inflow and current account deficit, leaving the
country over indebted and vulnerable. When the unfinished business is monetary
disinflation or an outstanding budget deficit, the market signals include high real interest
rates and a currency overvalued in real terms, both of which result in capital inflows and
current account deficits. If the unfinished business is domestic financial liberalization --
an end to “financial repression” that keeps rates of return to savers artificially low and
allocates funds to investment inefficiently -- the shortfall in domestic saving can likewise
lead to a large capital inflow. If the unfinished business is removal of import barriers, the
period of adjustment of the economy once again can lead to a large current account deficit
(especially if consumers increase import purchases out of fear that the reforms may be
reversed in the future) and capital inflow.

The conventional wisdom is thus that opening of the financial markets should come last,
after these other issues are resolved. (The question of the optimal order of liberalization
was first extensively considered in the context of liberalization programs in the “Southern

32 Frankel (1994). A mainstream viewpoint would be that countries should liberalize as they develop;

and that if an industrializing country is large enough to satisfy the criteria for an independent optimum
currency area, then it should achieve its policy independence by means of exchange rate flexibility, not
capital controls.
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Cone” of South America in the late 1970s, and more recently in the context of the
transition economies.33)

Indonesia is an example of a country that is said to have reversed the conventional
wisdom, pursuing international financial liberalization more rapidly than domestic
financial (and other) liberalization.*® There is a possible justification for this reverse
sequencing that some have proposed for Japan and other Asian countries. In an
environment where banks, brokers, and the rest of the financial sector are highly protected,
regulated, and dependent on longstanding customer relationships, they may lack
experience at competing in terms of the fees they charge for their services or at adapting to
new ways of doing business. Like any vested interest group, they may be able to oppose
liberalization politically. In such an environment, if international liberalization comes
first, the “demonstration effect” of seeing foreign financial companies operating in their
markets may teach them new ways of doing business. In any case, the political opposition
may become irrelevant, as banks are forced to offer competitively high interest rates to
their depositors, and brokers are forced to charge competitively low fees to their clients, to
avoid losing business to the foreign newcomers. This argument notwithstanding, however,
the financial crises recently experienced by Japan (1990-97) and Indonesia (1997) might
be interpreted as supporting the conventional wisdom that international liberalization
should be saved for last.

One should add a note: domestic liberalization and macroeconomic stabilization do not
complete the list of pre-requisites to full opening of the capital account. Recent events
have reminded us that another pre-requisite is a well-developed domestic financial market,
including adequate mechanisms for prudential banking regulation. This pre-requisite is no
less important because it cannot be described as removal of a government-imposed
distortion. Prudential banking regulation might be described as an appropriate government
remedy to market failure -- the danger of bank runs and the consequent need for a safety
net, the fact that the payments mechanism is implicated when banks are at risk, and the
political necessity of bailing out individual depositors.

The highway analogy

A popular analogy is used to illustrate the proper role of the moral hazard problem in the
context of efficient capital markets, and can be extended to illustrate the proper sequencing
of financial liberalization as well. The analogy, reportedly due to Robert Merton
originally, is that today’s financial markets are like superhighways. They get you where
you want to go fast. By this is meant that they are useful: they help countries finance
investment and therefore growth. But accidents occur, and they tend to be bigger than
they used to be when people were not able to drive so fast. The lesson is not that

33 Edwards (1984, 1985) and McKinnon (1991).

3* Cole and Slade (1992) and Sabirin (1993) for Indonesia; Frankel (1984) for Japan.
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superhighways are bad. But drivers need to drive carefully, society needs speed limits,
and cars need air bags.

The moral hazard problem is, of course, that IMF/G7 “bailout” programs to reduce the
impact of a crisis reduce the incentive of borrowers and lenders to be more careful in the
future. The bailout programs are represented in the analogy by the seat belts and air bags,
which cushion the driver in the event of an accident. It is a standard principle of
economics that actions in one area can generate partly offsetting reactions in another. That
is not in itself a reason not to take action. In our highway example, there is research
demonstrating that drivers react to seat belts and airbags by driving faster and less safely
than they used to. But that is not a reason to dispense with air bags. If it were, that logic
would say that to discourage dangerous driving, we should put a spike in the steering
wheel (as Michael Mussa of the IMF says).

The capital controls are represented by speed bumps or posted speed limits, which are
necessary when coming into a town, even if not on an open highway. Drivers sometimes
have the illusion that in the event of a sudden obstacle, they can respond quickly enough to
avoid a crash. (They cannot have such illusions when it comes to air travel, which may
account for the fact that people typically have an irrationally greater fear of air travel than
car travel. The analogy is that perhaps bankers have greater illusions of control than do
equity investors.) In part because crashes involve others, the public has an interest in
keeping speeds safe.

A country with a primitive domestic financial system should not necessarily be opened up
to the full force of international capital flows before the appropriate domestic market
reforms and prudential financial regulations have been put into place. If the planned route
for a superhighway draws near to a primitive village, it is not a good idea to design an off-
ramp that dumps high-speed traffic into the center of town before its streets are paved,
intersections are regulated, and pedestrians learn the dangers of walking in the street. But
neither is it practical or desirable to try to insulate the village from the modern world
indefinitely. Emerging-market countries should proceed both with domestic reforms and
opening to the outside world, in the proper balance and sequence.

Conclusion

The East Asia crisis has further weakened support for the proposition that financial
markets work flawlessly. Accordingly, more attention is falling on proposals that some
developing countries should introduce some sort of international capital controls, or at
least should slow down the speed with which they remove existing controls. Measures
that apply a tax penalty to capital flows (or an implicit tax, such as the deposit
requirements) are to be preferred on efficiency grounds to controls that amount to outright
ceilings or prohibitions. Of these proposals, perhaps the strongest case can be made in
favor of Chile-style penalties on short-term capital inflows, prudential restrictions on
banks’ borrowing in foreign currency, or the intersection of these two measures. These
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policies might do no more than change the composition of capital inflows for a while --
away from banks’ short-term borrowing in foreign currency. But such an effect might
nonetheless be useful, particularly when a country is experiencing a large inflow and is
unsure whether the funds are being put to good use. Statistical evidence suggests that the
probability of a future currency crisis goes up when capital inflows take the form of short-
term bank borrowing, and goes down when they take the form of foreign direct
investment.

Worryingly, however, one observes a frequent failure to target intervention this narrowly.
It is important that experts distinguish among different types of capital controls (with
regard to short-term vs. long-term, inflow vs. outflow, bank loans vs. securities
transactions, and temporary vs. permanent) and among the different circumstances that
countries find themselves in, and that they think more carefully about the pros and cons of
each specific case. Countries have all too often used controls to shield their economic
policies from the discipline of international markets. There is a risk that blessing one
particular targeted kind of capital control would have the effect of encouraging the
indiscriminate use of controls. Since financial market integration, on the whole, does
more good than harm; this is a danger that should be taken into account as part of the
analysis of any proposal.
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APPENDIX 1

Three proposals for “sand in the wheels” capital controls, and how they differ

Chile’ deposit
requir¢ ment on
inflow .

Eicher green-
Wyplc 5z deposit
requir¢ ment
propos al

Tobin tax p oposal

1. Mo ive

Prevent over-
indebtedness

Protect balance of
payments

Reduce volatility in
exchange rate (and
raise revenue)

2. Tas applied to:

Capital inflows

Capital outflows
(and inflows)

All foreign exchange
transactions, including
trade

3. Pail Foreign investors Banks All traders
immec ately by: (mostly banks)
4. Pai | Central bank Central bank Tax authority (domestic
immec iately to: (foreign currency (seignorage only) revenue)
earnings)

5. Rel itionship of
tax amr unt to
interes rate

Rises with foreign
interest rate

Rises with domestic
interest rate

Invariant to interest rate

6. Rel itionship to
maturi y

Fixed amount
(falling with
maturity in % p.a.
terms) when
maturity < 1 year

Falls with maturity?
But does not apply
to intra-day trading

Fixed amount.

In % p.a. terms,

falls continuously with
maturity.

7. Wk >re imposed

One country
(facing inflows)

One country
(facing outflows)

Must be world-wide

8. Proyable level of
tax rat

Moderate
(30 % times interest
rate)

High (to discourage
speculative attacks)

Low (to avoid distortions
and substitution)
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