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Table 1.1.  Stock markel returns, 1962 to 1994.

Standard Excess
Security Mean Deviation Skewness Kurtosis Minimum  Maximum

Panel A: Datly Returns

Value-Weighted Index 0.044  0.82 -1.33 3492 -18.10 8.87
Equal-Weighted Index 0.073 0.76 -0.93 26.03 —14.19 9.83
International Business

Machines 0.039 1.42 —0.18 12.48 —22.96 11.72
General Signal Corp. 0.054 1.66 0.01 3.35 —13.46 9.43
Wrigley Co. 0.072 145  —0.00 11.03 —18.67 11.89
Interlake Corp. 0.043 2.16 0.72 12.35 —17.24 23.08
Raytech Corp. 0.050 3.39 2,25 59.40 —57.90 75.00
Ampco-Pittsburgh Corp. 0.053 2.41 0.66 5.02 —19.05 19.18
Energen Corp. 0.054 1.41 0.27 5.91 —12.82 11.11
General Host Corp. 0.070 2.79 0.74 6.18 —23.53 22992
Garan Inc. 0.079 2.35 0.72 7.13 —16.67 19.07
Continental Materials Corp. 0.143 5.24 0.93 6.49 —26.92 50.00

Panel B: Monthly Returns

Value-Weighted Index 0.96 = 4.33 -0.29 2.42 —21.81 16.51
Equal-Weighted Index 1.25 5.77 0.07 4.14 —26.80 33.17
International Business

Machines 0.81 6.18 —0.14 0.83 —26.19 18.95
General Signal Corp. 1.17 8.19 —0.02 1.87 —36.77 29.73
Wrigley Co. el 6.68 0.30 1.31 —20.26 29,72
Interlake Corp. 0.86 9.38 0.67 4.09 —30.28 54.84
Raytech Corp. 0.83 14.88 2.73 22.70 —45.65 142.11
Ampco-Pittsburgh Corp. 1.06 10.64 0.77 2.04 —36.08 46.€4
Energen Corp. 1.10 5.75 1.47 12.47 —24.61 48.36
General Host Corp. 1.33 11.67 0.35 1.11 —38.05 42.86
Garan Inc. 1.64 11.30 0.76 2.30 —35.48 51.60
Continental Materials Corp. 1.64 17.76 1.13 3.33 —58.09 84.78

Summary statistics for daily and monthly returns (in percent) of CRSP equal- and value-
weighted stock indexes and ten individual securities continuously listed over the entire sample
period from July 3, 1962 to December 30, 1994. Individual securities are selected to represent
stocks in each size decile. Statistics are defined in (1.4.19)—(1.4.22).
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Source: International Finance Corp. Global Indexes.

Monthly U.S. $ total rerurns: January 1976-March 1997.

Source: Morgan Stanley Capital International.



EXHIBIT 2

SUMMARY STATISTICS

Arth. Geometrc Std.

Return Return  Dev.

Country (%)

(%)

)

First-Order AC Corr. with:

Skewness Kurtosis Autocorreladon World World IFCG-CW [FCG-EW

Time Period: Aprl 1987-March 1997

Argentina 56.8

Brazi 42.6
Chile 32.2
Colombia 327
Greece 21.6
India 11.7
Jordan 5.9
Malaysia 17:3
Mexico 29.2
Nigeria 32.6
Pakistan 14.7
Philippines 234
Portugal 15.7
South Korea 6.6
Taiwan 304

Thailand 205
Turkey 41.9
Venezuela 239
Zimbabwe 25.4

MSCI AC

World 9.6
MSCI World 9.1
[FCG-CW 15.9
[FCG-EW 25.3

27.2
22.1
28.2
28.0
14.0

6.3
4.6
13.9
17.2
18.1

111
7T
9.0
2.8
17.2

15.0
19.7
12.9
210

8.6
8.1
13.2
23.8

879
63.9
27.6
315
41.2

33.8
15.9
25.2
45.4
52.3

27.4
34.1
39.2
28.0
52.4

32.7
70.5
46.9
29.3

13.9
14.1
23.0
16.1

Time Period: April 1991-March 1997

MSCI AC

World 12.7
MSCI Wordd 125
IFCG-CW 9.9
[FCG-EW 16.8

122
12.0

8.6
155

9.4
9.5
16.4
15.4

3.32
0.25
0.28
1.63
1.76

0.72
0.17
—0.86
-1.01
1.4%

1.23
0.67
2.35
0.59
0.59

-0.19
0.97
0.25
0.02

-0.75
—0.69
~0.46

0.09

-0.23
-0.28
0.81
0.44

20.22
1.09
-0.07
4.14
6.33

1.11
1.53
2.79
5.41
19.64

4.27
3.69
12.91
0.42
1.45

1.81
1.04
2.23
1.25

3.08
2.86
1.88
0.84

-0.40

-0.31
3.34
0.75

-0.08 0.01 0.00 0.06 0.38
—(.08 0.23 020 0.35 0.40
0.29 0.19 0.16 0.48 0.46
(.45 0.05 0.04 0.12 0.31
013 0.15 015 0.14 0.45
0.15 -0.09 -0.11 0.16 0.31
—-0.05 0.21 0.21 0.11 0.11
—0.03 0.57 0.54 0.55 0.49
0.34 037  0.34 0.59 0.56
-0.02 0.05 0.05 -0.06 0.19
0.26 0.06 0.04 0.17 0.32
0.21 034 032 0.36 0.43
0.26 0.34 034 0.93 0.48
—0.02 029 027 0.33 0.19
0.05 029 025 0.81 0.44
0.09 0.42 039 0.54 0.56
0.15 0.06 005 0.28 0.4%9
0.12 -0.11  -0.10 —0.15 0.13
0.29 0.07 0.06 0.05 0.20
-0.03 1.00 1.00 0.45 0.43
-0.04 1.00 1.00 0.39 0.39
0.18 0.45  0.39 1.00 071
0.30 0.43  0.39 0.71 1.00
-0.15 1.00 099 0.47 0.46
-0.18 0.99 1.00 0.38 0.38
0.37 0.47  0.38 1.00 0.85
0.38 046 038 0.85 1.00

Total returns: International Finance Corporation Global Indexes in U.S. dollars.

MSCI = Morgan Stanley Capital International, AC = All Country, IFCG = IFC Global Composite, CW = Cap-weighted, EW =

equal-weighted.

TIME-VARYING RETURN CHARACTERISTICS

Time Variation in Skewness and Kurtosis

market returns over the entire sample. For nine of
twenty countries. the data begin in January 1976, but
the IFC data base was created in 1980 and backfilled.
The first bar of each pair represents the skewness in the

Exhibit 3 details the skewness of the emerging 1980s, and the second bar represents the skewness in
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Finally, credit ratings are often associated with both
types of integration.
Cross-Sectional Patterns in

Skewness and Kurtosis

The rank-order correlations of the country
attributes with skewness and kurtosis are reported in the
second section of Exhibit 8. Exhibits 9 and 10 graph the
cross-sectional relation between selected attributes and

EXHIBIT 8

realized skewness and kurtosis, as well as report R3s.
Skewness is negatvely related to most of the
ICRG ratings. These results, however, are particularly
sensitive to one observation: Argentina. When
Argentina is excluded, the relation between the ratings
and skewness is weaker. Lower market capitalization
greatly increases the chance of positive skewness in the
returns. A negative correlation is also found between
the skewness and GDP growth. Skewness is strongly

SKEWNESS, KURTOSIS, AND COUNTRY ATTRIBUTES

SKEW KURT HCCR EMCRR ICRGC ICRGP ICRGF ICRGE MKTCAP INFLATE RGDP VOL

Attributes BETA EP BP DY
Argentina 33 202 248 29.0 43.0 59.0 11.0 15.5 1,214 211 0.3 92 052 125 357 1.0
Brazl 0.2 L1 355 35.0 34.0 64.0 22.0 215 6.555 127 37 58 -0.26 26.1 286 7.2
Chile 0.3 -0.1 26.0 21.0 51.0 47.0 28.0 27.0 2219 25 3.4 33 041 239 145 6.
Colombiu 1.6 4.1 39.8 42.0 59.5 58.0 29.0 azo 677 23 4.1 23 0.24 181 122 67
Greece 1.8 63 469 60.0 39.0 60.0 27.0 30.5 824 i8 1.9 30 045 114 088 3.0
India 0.7 1.1 30.6 69,0 56.5 50,0 29.0 333 5.373 8 4.5 24 001 98 053 36
Jordan 0.2 1.3 373 33.0 33.0 +4.0 25.0 36.5 1,240 6 6.9 17 —007 83 072 27
Malaysia -0.9 28 370 63.0 63.0 63.0 26.0 37.0 11,969 + 3.5 29 008 24 048 28
Mexico =10 34 287 31.0 54,0 62.0 22.0 24.0 3,611 35 a7 47 029 62 075 2.0
Nigeria 1.5 19.6 220 27.0 42.0 42.0 15.0 26.3 376 15 0.6 46 1.75 224 042 1.9
Pakistan 12 43 304 50.0 485 41.0 23.0 33.0 643 7 6.5 12 -0.04 138 080 3.8
Philippines 0.7 37 224 25.0 47.0 44.0 20.0 293 1.495 13 1.8 34 013 7.6
Portugal 24 129 543 71.0 725 70.0 37.0 373 1,591 20 28 40 113 69 0.3 1.7
South Korea 0.6 04 399 73.0 63.5 60.0 34.0 370 6,490 10 7.7 29 D48 71 055 02
Taiwan 0.6 14 745 68.0 31.0 77.0 44.0 4.3 7.267 3 8.6 22 0 70 039 13
Thailand ~1.2 1.3 5336 62.0 60.5 35.0 29.0 36.5 2,004 7 6.4 183 005 82 078 30
Turkey 1.0 1.0 397 34.0 53.0 535.0 26.0 250 487 48 4.1

Venezucl 0.2 23 3619 31.0 36.5 63.0 21.0 285 1,298 14 0.7 47 003 76 038 08
Zimbabwe .0 1.2 228 34.0 47.0 44.0 23.0 27.0 200 13 3.0 42 061 292 075 11.2
Rank Correlations: All Counrries

Skewness 100 .69 =011 oo =011 004 14 024 -1.51 044 =041 0.38 0.47 011 039 -0.20
Kurtosis 0.69 oo =031 =024 =031 ~0.01  ~047 )39 -0.30 0.47 -0.63 061 0.72 0.04 029 -0.37
Bank Correlations: Ex-Argentina

Skewness 1.00 0532 N03 0.19 0.11 =00 020 0.3 -0.54 -0.12 =027 0.2 031 0.15-0.10 -0.07
Kurtosis Di52 1.0 =021 012 013 =0.08 =025 .07 0,27 -009 -0.56 0.28 0.84 0.07 030 -0.28
Legend:

SKEW Skewness I[FCG ULS.5 counery recums {1987:04-1997:03).

KURT Kurtosts IFCG U.S.3 country resumns (1987:04-1997:03).

HCCR Tnstittional Ineestor country credit rating (1987:02).

EMCRR Curomoney country risk racing (1986:09).

ICRGC Politcal Risk Services: International Country Risk Guide — Composice (1987:03).

ICRGP Politieal Risk Services: International Country Risk Guide — Political (1987:1)3).

ICRGF Political Risk Services: International Counrry Risk Guide — Financial [1987:03).

ICRGE Political Risk Services: Internatonal Counery Risk Guide — Economic (1987:113).

MKTCAP  [FC Global Market Capicalizanion (millions of U.S.S, 1987:03).

INFLATE Triling annual CPl inflation. IMF (1978-1987) in percent.

RGDP Tratling annual real GOP growth, IMF {1978-1987) in percent.

VOL Annualized volatility, monthly [FCG U.S.S retumns (1981:01-1987:03) in percent.

BETA Beta versus MSCI World. imonthly 1FCG U.S.5 retumns {1981:01- 1987:03).

EP (FC Global earnings/ price rato {1987:03).

BP 1FC Global bouks price rano (1987:103).

DY IFC: Global dividend yield (1987:03) in percent.
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EXHIBIT 3
SKEWNESS IN THE 1980s AND 1990s

1t ; = 1980s @ 1990
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Menthly U.S. $ toral retumns through March 1997.

Source: International Finance Corp. Global Indexes.

the 1990s. We split the sample between the 1980s and
1990s because Bekaert [1995] details that many of the
capital market liberalizations occur in the early 1990s.
Remarkably, more countries have positive skewness in
the 1990s than in the 1980s.

Exhibit 4 replicates this analysis for excess kurto-
sis. All but a single country has excess kurtosis in the
1990s. For many of the countries, the degree of kurtosis

EXHIBIT 4
EXCESS KURTOSIS IN THE 1980s AND 1990s
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Monthly U.S. 8 total returns through March 1997.

Source: International Finance Corp. Global Indexes.
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EXHIBIT 5
SKEWNESS THROUGH TIME —
SELECTED COUNTRIES

19B6|

1987

1985E

Five-year trailing skewness. Monthly U.S. § total returns.

Source: International Finance Corp. Global Indexes.

has been reduced in the 1990s compared to the 1980s.

Exhibits 5 and 6 explore the time series patterns
in the skewness and kurtosis. We consider a subsample
of four countries: Argentina, Mexico, South Korea, and
Thailand, and graph rolling five-year skewness and kur-
tosis. As with the analysis in Exhibit 2, we need to be
careful because it is difficult to estimate these higher
moments with only sixty observations.®

EXHIBIT 6
EXCESS KURTOSIS THROUGH TIME
SELECTED COUNTRIES

20
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Five-year trailing kurtosis. Monthly U.S. $ total returns.
Source: International Finance Corp. Global Indexes.
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EXHIBIT 7

BEHAVIOR OF EMERGING MARKET RETURNS IN THE 1980s AND 1990s

Observations in

Tests Whether Differences Exist in Decades

Country 1980s 1550s Mean Vartance Skewness Kurtosis Joint

Argentina 120 87 0.8528 0.0413 0.6482 0.7866 0.1697
Brazil 120 87 0.9103 0.5574 0.5371 0.1453 0.5342
Chile 120 87 0.3403 0.0103 0.0486 0.4933 0.0222
Colombia 60 87 0.6581 0.0096 0.1882 0.1743 0.0000
Greece 120 87 0.4471 0.6682 0.0867 0.1178 0.3474
India 120 87 0.7246 0.0068 0.5652 0.8832 0.0449
Jordan 120 87 0.7883 0.1060 0.1693 0.2935 0.0378
Malaysia 60 87 0.9673 0.3758 0.4532 0.1745 0.6163
Mexico 120 87 0.8663 0.0096 0.7083 0.7376 0.0005
Nigeria 60 87 0.1026 0.2774 0.2487 0.4344 0.0496
Pakistan 60 87 0.7684 0.0001 0.0297 0.0015 0.0000
Philippines 60 87 0.0061 0.2946 0.7422 0.4022 0.0857
Portugal 47 87 0.0343 0.0027 0.2167 0.4705 0.0296
South Korea 120 87 0.0290 0.4046 0.8529 0.3924 0.2972
Taiwan 60 87 0.0350 0.3504 0.3535 0.5411 0.0321
Thailand 120 87 0.2505 0.0385 0.2846 0.0658 0.0023
Turkey 36 87 0.1105 0.0508 0.8598 0.2307 0.3509
Venezuela 60 87 0.2141 0.1896 0.0924 0.1025 0.1031
Zimbabwe 120 87 0.8459 0.4411 0.7669 0.2187 0.4154
IFCG 60 87 0.0624 0.2252 0.0687 0.6577 0.0134
MSCI AC World 24 87 0.2005 0.5571 0.2737 0.7564 0.3676
MSCI World 120 87 0.0974 0.4099 0.3770 0.2115 0.2103

Probability values are reported. Values of 0.500 indicate significant differences at the 5% level of sigruficance.

EXPLAINING THE DEVIATIONS
FROM NORMALITY

Fundamental Characteristics of
Emerging Market Returns

Our first task has been to detail that emerging
market returns deviate from the standard distributional
assumptions and that the distributional characteristics
change over time. The next task is to try to explain
what forces determine the cross-sectional differences in
distributional characteristics.

Exhibit 8 details a number of fundamental char-
acteristics of emerging countries. Our method is to
examine country characteristics in March 1987 and
explore whether they are correlated with realized skew-
ness and kurtosis over the April 1987-March 1997 peri-
od. These characteristics include country risk ratings

108 DISTRBUTIONAL CHARACTERISTICS OF EMERGING MARKET RETURNS AND ASSET ALLOCATION

explored in Harlow [1993], Erb, Harvey, and Viskanta
[1996], and Diamonte, Liew, and Stevens [1996].

We also consider a number of macroeconomic
characteristics such as inflation and trade-to-GDP. The
development of the stock market is proxied by the mar-
ket capitalization-to-GDP ratio. We examine but do not
report one demographic variable, average age growth,
which is explored in Erb, Harvey, and Viskanta [1997].

Finally, there are a number of financial variables. -
We consider the market capitalization, the volatlity,
and the beta versus the MSCI world index. We also
report three fundamental ratios: earnings-to-price,
book value-to-price, and dividend yield.

Note that 2 number of these variables are corre-
lated with the market integration process. In particular,
market capitalization-to-GDP as well as the world mar-
ket beta are linked to capital market integration. Trade-
to-GDP is often linked to economic integration.

WINTER 1998
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Figure 1.3. Histograms of birthweight data. Figures (a) and (b)
are based on binwidths of 0.2 and 0.8 respectively. Figures (c)
and (d) are each based on a binwidth of 0.4 but with left bin edge
at 0.7 and 0.9 respectively. -
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Figure 2.3. Kernel density estimates based on o sample of
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Table 4.5.2 Some kernels and their efficiencies

Kernel K(u) D(Kopt, K)
Epanechnikov (3/4)(—w? + 1) I(Ju| < 1) 1
Quartic (15/16)(1 — u?)? I{ju| < 1) 1.005
Triangular (1— |u|/) I(ju] €1) 1.011
Gauss (2w)~/? exp(-u?/2) 1.041
Uniform (1/2) I(ju| < 1) 1.060

Note: The efficiency is computed as {V (Kop)B(Kopi)/[V (K)B{K)]}~*/?

for k = 0, p = 2,



4.5 The accuracy as a function of the kernel
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Figure 4.16. Positive kernels for estimating m (from Table 4.5.2).
Label 1: quartic; label 2: triangular; label 3: Epanechnikov; label 4:
Gauss; label 5: uniform.



— kKemel
——FBeta

Recovery on senior secured bond

1.8
1.6 -
14 4
1.2 4
08 -
06 -
04 -
02 -

LB
ch [
Ag [
La O
a.0
0L 0
g9 0
Ge 0
PG O
G O
£t 0
oe [0
ce o
Len
Al
ql o

S0 0
oo o



Recoverv on senior unsecured bond

— Kernel

—Eeta

LB 0
ch [
580
=Rl
40
M4
580
ES 0
50
Bt O
£t 0
ge [
el
LT 0
¢l
510
L1 0
SO0
oo o



bond

junior

Recovery on

— Kemel

—"Heta

2.9

0.5 -

L3 0
¢3 [
53 0
130
540
0L 0
530
Gz [
k30
G O
EF O
6= 0
Feselt
L20
G
10
L1 0
510
010



Recovery on junior subordinated bond
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Recovery in energy sector
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Impact on VaR
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Gauss.an xernel VaR estimation
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Finite differenciation wrt a1 of the Empirical VaR
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