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EMPIRICAL REGULARITIES IN CONSUMPTION PATTERNS
IN EMERGING ECONOMIES

DoncLing CHEN
KennetH W. CLEMENTS

I. INTRODUCTION

HE objective of this paper is to use data on disaggregated consumption pat-
terns in a number of emerging/developing economies to identify several
important empirical regularities. Rather than proceeding on a commodity-

by-commodity basis, we mainly adopted a systemwide approach to analyze the
consumption basket asawhole. In asimilar way, we also analyzed the countriesin
question as a group in seeking to identify patterns in consumption behavior which
seem to be widely applicable.

It is generally recognized that economic data in many of these countries are not
excellent. As The Economist of March 4, 1995 putsit: “ Governmentsin rich coun-
tries are often accused of publishing ropey economic statistics. Y et the quality of
their numbers shines in comparison with those churned out in some emerging
economies.” That article also refers to an official investigation in China in 1994
that identified “60,000 instances of false statistics on a range of indicators includ-
ing output, income, investment and inflation.”* Consumption data also suffer from
quality problems, as is indicated by Figure 1 which presents time-series plots of
eight budget sharesin Honduras. As can be seen, in each case the share is effec-
tively constant which indicates that there is a high probability that the data are
fictitious. Accordingly, in this paper we paid particular attention to the quality of
the data.

Thetopic of international comparisons of consumption patterns has been widely
covered in the literature, the modern strand of which started with Houthakker [6]
who examined Engel curves for alarge number of countries. Systems of demand
equations have been estimated using cross-country data by Gamaletsos [4],

Wewould like to acknowledge the comments of anonymous referees and the financial support of the
Australian International Development Assistance Bureau and the Australian Research Council .
1 Interestingly, in discussing the trade-off between timeliness and accuracy of economic data, The
Economist notes that “some statistics are rather too timely to be trusted. China's GDP figures for
1994 were published before the year had even ended” (pp. 79-80).
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Fig. 1.0 Budget Shares for Eight Commodities in Honduras

@) @l
S0r Food and Beverages 50 Housing
40 - 201
30 15+
20 10+ Durables

I Clothing e e S

10 F 5.

0 ! ; ! ; ! . ! . ! |

1972 | 1974 | 1976 | 1978 | 1980 | 1982

0 | l t + t } t | | |
1973 1975 1977 1979 1981 1972 | 1974 | 1976 | 1978 | 1980 | 1982
1973 1975 1977 1979 1981

(@)
I Medicine @
31r
r 29F

8

7

6

5F 2.7r )

4 251 Recreation
3

2

1

0

Others

Transport 23l

21F
[ 19+
r 171

| l | . ' . ' : ' ;15 ! . | | | ! | . ' |
1972 | 1974 | 1976 | 1978 | 1980 | 1982 1972 | 1974 | 1976 | 1978 | 1980 | 1982
1973 1975 1977 1979 1981 1973 1975 1977 1979 1981

O Source: [20].

Goldberger and Gamaletsos[5], Kraviset al. [7], Lluch and Powell [8], Lluch et al.
[9], Lluch and Williams [10], Parks and Barten [11], Pollak and Wales [12],
Selvanathan [14], Theil [17], Theil et al. [18], and Theil and Suhm[19]. Asnone of
these previous studies focused exclusively on consumption in emerging/develop-
ing countries, this paper complements and extends this literature. Rather than just
estimating demand equations, we also used Divisiaindex number methodology to
summarize the data and identify empirical regularities which seem to characterize
consumption patternsin anumber of cases.

Section |1 of the paper presents consumption datain alarge variety of emerging/
devel oping economies. In the next section, we investigate the quality of the data by
analyzing outlying observations. Section IV presents summarized measures of the
datain theform of Divisiaindices of prices and quantities and the associated vari-
ances. We estimate in Section V demand elasticities for each good and each coun-
try. Concluding comments are given in Section VI.
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I. CONSUMPTION IN THIRTEEN EMERGING ECONOMIES

Our database consists of consumption patternsin thirteen countries, obtained from
various issues of the U.N. Yearbook of National Accounts Satistics [20] and, for
Taiwan, the Satistical Yearbook of the Republic of China [13]. Table | gives a
summary of the datawith countrieslisted in descending order of per capitaGDPin
1980.2 As can be seen, over the sampling period Hong Kong showed the highest
per capita GDP of $7,268, while Zimbabwe the lowest ($930).

Let pi, Ot bether:1 price and per capita quantity demanded of goodi (i =1, ..., n)in
year t and M, = izi pitQic be total expenditure (“income” for short). The budget

sharefor good i isthen defined aswi; = pit gt/ M and the arithmetic average of this
share over theyearst—1 and t iswi.= (Wi + Wi 1)/2. Table Il givesfor each country
and commaodity the sample means of thew,'s, while Table I 11 givesthe correspond-

TABLE |

CHARACTERISTICS OF THE DATABASE

Per Capita GDP in 1980 Number of

Sample Sample .
Country  2efd Size  International (4)with Commoditye  Comments
Dollas  H.K.=100 ~ Groups
1) 2 ©) (4 ®) (6) 7

1. HongKong 197084 15 7,268 100 9

2. lsrad 1970-84 15 6,145 85 9

3. Singapore 1967-84 18 5,817 80 9

4. Madta 197384 12 4,630 64 9

5. Mexico 197083 14 4,333 60 8 Beveragesareincluded
infood

6. PuertoRico 1963-84 22 2,978 41 9

7. Tawan 196286 25 2,921 40 8 Beveragesareincluded
infood

8. Ecuador 197384 12 2,607 36 8 Recreationisincluded
in others

9. Colombia 197283 12 2,552 35 9

10. Korea 196384 22 2,369 33 9

11. Thailand 196784 18 1,694 23 9

12. SrilLanka 196384 22 1,119 15 9

13. Zimbabwe 197082 13 930 13 9

Sources: Except for Puerto Rico, per capita GDPs are cited from Summers and Heston [15];
Puerto Rico’s GDP is cited from the World Bank [21].
Note: Sample size istaken before lagging.

2 These countrieswere chosen on the following basis: (i) fairly comparabl e disaggregated consump-
tion data had been collected; and (ii) datawere available for a sufficient number of years. It should
be noted that although the data do not extend beyond the mid-1980s, the results should not be
appreciably affected if, as seems to be the case, tastes are more or less stable (see Section V).
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TABLE 11

SaMPLE MEANS FOR ARITHMETIC AVERAGES OF BUDGET SHARES oF NINE

CoMMODITIES FOR THIRTEEN COUNTRIES

(%)
Bever- Cloth- Houss Dura= Medi- Trans- Recrea-

Country Food ages ing ing bles cine port  tion Others
(1) 2 € ) ) (6) (7 8 9 (10)
1. HongKong 2595 314 1877 1443 1010 543 754 806 6.56
2. lsradl 2513 408 6.84 2214 1254 351 1114 564 899
3. Singapore 2244 624 8838 959 846 267 1243 11.00 18.29
4, Malta 2503 1120 901 6.88 1100 389 1383 659 1259
5. Mexico 38.95 — 1115 993 1221 360 9.02 502 1011
6. PuertoRico 2460 695 1007 1383 873 434 1435 645 10.68
7. Tawan 48.85 — 534 1621 468 463 379 937 715
8. Ecuador 3203 647 1032 1032 6.84 381 1002 — 20.20
9. Colombia 3359 58 757 1240 569 538 1267 537 1151
10. Korea 4560 791 891 900 432 312 736 622 756
11. Thailand 4393 934 931 682 565 502 891 625 476
12. Sri Lanka 5596 921 661 629 426 223 809 476 259
13. Zimbabwe 2322 1205 826 1031 1472 142 593 211 2199
Mean 3425 749 931 1140 840 377 962 640 11.00

TABLE I
COoEFFICIENTS OF VARIATION OF ARITHMETIC AVERAGES OF BUDGET SHARES
(%)
Bever- Cloth- Houss Dura= Medi- Transs Recrea-

Country Food  “aes ing ing bles cne port tion Others
(1) 2 ©) ) ©) (6) (7 8 9 (10)
1. HongKong 17.0 24.2 9.1 9.0 166 8.7 7.7 54 142
2. lsradl 41 9.7 154 7.0 5.7 9.3 9.1 55 5.8
3. Singapore 10.2 9.3 8.0 6.7 4.4 6.2 8.7 9.3 8.0
4, Madta 71 42 165 6.5 7.1 14.7 41 53 26.9
5. Mexico 5.8 — 40 125 49 157 139 7.4 7.4
6. PuertoRico 55 135 8.4 77 163 89 101 11.2 6.2
7. Tawan 12.6 — 2.9 6.4 192 9.1 410 325 4.2
8. Ecuador 8.3 34 2.8 9.5 6.2 54 147 — 43
9. Colombia 5.0 16 124 4.2 5.7 76 114 5.6 6.5
10. Korea 13.3 97 125 110 193 133 26.6 353 19.0
11. Thailand 6.6 2.9 9.2 124 5.7 16.7 178 319 707
12. Sri Lanka 7.2 8.9 90 175 128 350 40.9 274 379
13. Zimbabwe 11.4 15.0 4.0 51 9.8 20.4 8.2 20.2 6.0
Mean 8.8 9.3 8.8 89 103 132 165 164 16.7
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ing coefficients of variation, the ratios of the standard deviationsto the means.® The
last row of Table Il reveals that, on average, emerging economy consumers spend
34 per cent of their income on food, 7 per cent on beverages, 9 per cent on clothing,
and 11 per cent on housing, or 61 per cent on these four “necessities of life.” Col-
umn 2 of Tablell indicatesthat, if weignore Zimbabwe, thereisadistinct tendency
for the food budget share to rise as we go down the column, i.e., as income fals,
which isin agreement with Engel’s law.

The price and per capita quantity log-changes are defined as Dpi: = logpi: —
logpi -1, DQit = logqi: — logqi -1 and Tables IV-VII contain the sample means of
the Dpi sand Dqii’ s, as well as the corresponding coefficients of variation. Asthe
prices in Table IV are undeflated, they exhibit a great deal of variability across
countries, largely reflecting differences in inflation rates. Regarding the quantities,
the last row of Table VI shows that on average food consumption increases at the
slowest rate (1.6 per cent per year), while the category “others’ is the fastest to
grow (5.9 per cent).

Looking at the coefficients of variation givenin Tables|l1l1, V, and VI, on aver-
age the quantity changes show the largest variability, followed by prices and bud-
get shares. Roughly speaking, the coefficients of variation follow a 300:100:10
rule; i.e., the coefficients of variations for the D' s are on average about 300 per
cent, prices 100 per cent, and budget shares 10 per cent.

The Divisiaprice and volume indices are budget-share-weighted averages of the
n price and quantity log-changes,

DP. = iiwit Dpi, DQ:= i:%lWit Dg;. 1)

Thelast columns of Tables 1V and V1 give the means of DP; and DQ;. Column 11
of TablelV revealsthat Israel, Mexico, and Colombia are high-inflation countries.
On average, pricesincrease by 14 per cent per year in these thirteen countries. The
Divisiavolumeindices (givenin column 11 of Table V1) measurethe growth in per
capitareal income. The growth in real income rangesfrom 5.6 per cent per year for
Singapore to 0.9 per cent for Zimbabwe. Averaging over all countries, real income
grows at 3.4 per cent per year.

1. OUTLYING OBSERVATIONS

Aspreviously mentioned, in many casesthe quality of datain emerging economies
isnot excellent. Time-series plots of the relative prices and quantities (available on

3 Note that the category beverages includes tobacco; clothing includes footwear; housing includes
gross rent, fuel, and power; durables includes furniture, furnishings, household equipment, and
operation; medicine refers to health care; transport includes communication; recreation includes
entertainment, cultural services, and education; and the category othersincludeseverything else. A
full listing of the data for each country is available on request.



TABLE IV
Prices or NINE ComMoDITIES AND PRICE INDEX FOR THIRTEEN COUNTRIES
(Mean log-changes x 100)

vee

Country Food Beverages Clothing Housing Durables Medicine Transport Recreation Others Di V: ﬁ gezr Ice
@ 2 (©) 4) ) (6) (7 ) €) (10) (11)
1. HongKong 8.49 10.03 8.99 851 6.53 9.54 9.61 8.33 10.40 8.74
2. lsrad 54.41 52.05 50.21 54.70 50.42 54.87 53.40 54.87 54.72 53.50
3. Singapore 4.16 514 2.85 4.18 401 5.22 3.85 1.19 3.90 371
4. Malta 5.56 6.80 2.66 3.00 4.79 4.80 10.87 4.67 4.83 5.66
5. Mexico 21.38 — 22.34 19.62 22.60 2211 23.97 22.14 23.99 22.13
6. PuertoRico 6.16 6.08 3.79 517 3.97 5.98 5.14 3.37 5.12 513
7. Tawan 5.85 — 3.95 5.50 6.59 5.93 4.64 6.75 6.27 5.89
8. Ecuador 19.50 17.72 16.85 16.42 17.99 15.47 15.57 — 16.13 17.47
9. Colombia 20.72 21.30 20.73 21.74 19.78 22.01 20.97 21.10 21.78 21.08
10. Korea 14.92 12.32 13.93 16.79 14.17 11.93 14.58 18.50 16.59 14.99
11. Thailand 711 4.68 8.29 6.37 6.21 5.00 8.32 4.81 6.50 6.78
12. SriLanka 10.61 6.86 5.05 7.87 7.44 8.34 8.73 853 7.64 9.38
13. Zimbabwe 7.94 8.92 7.08 5.07 7.57 8.66 9.67 11.24 8.81 8.05
Mean 14.37 1381 12.82 13.46 13.24 13.83 14.56 13.79 14.36 14.04
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TABLE V
CoEerFICIENTS OF VARIATION OF Price Loc-CHANGES

(%)
Country Food Beverages Clothing Housing Durables Medicine Transport Recreation Others Div: ﬁgezr ice
(€ 2 (©) 4 ) (6) (7 () ) (10) (11)

1. HongKong 68.8 84.1 129.7 59.7 735 55.2 58.1 61.5 87.8 58.5
2. lsreel 75.1 80.2 78.2 74.4 79.7 75.2 77.6 73.4 72.2 75.2
3. Singapore 182.1 74.6 201.7 70.9 136.4 88.7 94.6 330.0 127.1 1132
4. Malta 116.4 1135 252.5 152.4 79.8 180.2 98.5 1134 2354 85.1
5. Mexico 71.0 — 78.2 69.6 78.2 814 88.5 74.2 68.6 74.5
6. Puerto Rico 94.8 90.2 57.4 73.1 815 38.3 105.9 110.7 62.5 67.5
7. Tawan 1421 — 187.2 125.6 159.8 104.1 163.1 110.3 126.1 124.3
8. Ecuador 72.9 67.2 69.3 32.6 73.1 50.7 55.0 — 40.7 51.7
9. Colombia 25.7 134 23.6 18.8 14.9 21.7 31.7 14.3 14.0 13.0
10. Korea 68.3 76.7 66.8 48.1 1325 123.9 74.7 69.4 68.1 55.0
11. Thailand 111.9 123.8 82.2 92.0 98.2 120.2 100.6 116.2 86.4 915
12. SriLanka 85.8 111.9 1711 168.9 107.5 91.9 1715 322.2 230.2 74.4
13. Zimbabwe 58.0 97.4 69.4 131.7 718 146.8 86.0 154.8 66.2 49.6
Mean 90.2 84.8 112.9 86.0 91.3 90.6 92.8 129.2 98.9 71.8
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TABLE VI
Per CariTA QUANTITIES CoNsUMED OF NINE CoMMODITIES AND VOLUME INDEX FOR THIRTEEN COUNTRIES

(Mean log-changes x 100)

CoNoOUAWNE

Country
D

Hong Kong
Israel
Singapore
Malta
Mexico
Puerto Rico
Taiwan
Ecuador
Colombia
Korea
Thailand
Sri Lanka
Zimbabwe

Mean

Food
2

234
1.20
3.05
3.29
150
1.19
3.68
0.28
1.58
3.09
1.86
0.35
-2.40

1.62

Beverages Clothing

©)

-0.82
2.62
3.16
1.23

0.74

1.85
132
8.35
6.12
471
3.60

2.99

4

591
0.49
5.32
2.32
117
2.96
7.30
4.08
-1.05
4.37
3.67
6.29
112

3.38

Housing
©)

6.36
3.50
5.62
3.96
1.09
3.95
6.49
244
1.96
3.40
3.06
2.70
357

3.70

Durables Medicine Transport Recreation Others

(6)

10.26
4.06
5.69
3.12
1.30
2.19
7.69
1.48
172
7.26
5.18
3.42
2.60

431

()

6.26
4.04
577
4.27
5.84
3.67
6.07
2.72
1.36
9.13
5.05
0.26
231

4.37

®)

4.55
4.83
6.88
-0.65
3.33
4.19
12.74
5.85
421
9.62
454
8.24
0.98

533

9)

5.97
1.40
9.72
351
2.13
5.59
8.50
1.10
7.19
212
0.84
0.92

4.08

(10)

7.41
231
6.72
12.46
181
4.30
5.04
4.30
3.52
6.36
13.18
9.00
-0.35

5.85

DivisiaVolume
Index
(11)

5.27
278
5.64
3.49
1.72
2.98
541
254
195
4.99
371
3.23
0.91

3.36

9c¢
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TABLE VII
CoEFFICIENTS OF VARIATION OF QUANTITY Loc-CHANGES
(%)

DivisiaVolume

Country Food Beverages Clothing Housing Durables Medicine Transport Recreation Others Index
@ @ (©) 4 ©) (6) () 8 ) (10) (11)

1. HongKong 1269 -1,093.2 286.8 42.6 80.6 149.5 159.7 73.0 162.2 102.7
2. lsrae 250.5 284.0 2,1515 57.0 287.0 152.1 251.3 474.7 173.4 160.1
3. Singapore 96.8 161.1 74.4 52.1 66.8 79.6 81.0 55.9 58.7 415
4. Madta 168.1 883.7 511.5 288.7 3534 2471 -14321 2959 165.6 208.1
5. Mexico 123.2 — 434.2 96.9 4711 49.0 219.2 3419 294.2 206.2
6. PuertoRico  505.8 1,148.8 200.9 92.6 3229 177.4 184.8 145.8 176.8 129.3
7. Taiwan 61.0 — 47.8 39.1 74.1 64.0 79.2 63.8 69.1 40.1
8. Ecuador 1,429.6 358.7 170.3 87.9 809.0 134.3 87.8 — 63.5 140.6
9. Colombia 159.4 276.3 -686.0 64.3 313.7 565.7 94.3 301.9 105.8 115.6
10. Korea 81.3 115.9 190.8 87.4 155.3 92.9 58.4 70.3 734 52.8
11. Thailand 79.6 91.3 66.7 72.0 102.7 147.3 1194 618.1 328.3 39.8
12. SriLanka  1,859.1 169.3 1733 186.3 387.2 7,941.5 128.0 2,963.4 416.8 212.3
13. Zimbabwe  —404.7 97.9 872.1 306.3 685.1 813.0 1,383.6 25191 -2,849.7 818.6
Mean 349.0 226.7 345.7 113.3 316.1 8164 108.8 660.3 —-58.6 174.4

SNI3LLVd NOILdINNSNOD
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TABLE VIII

LARGE ReLATIVE PrICE AND QUANTITY CHANGES

Log-Change in Relative Sample Size with

Country Commodities Y ear Price Ouanity Outliers Omitted
) ) ©) (4) ©) (6)
1. Madta Others 1974 -24.22 44.28 10
2. Taiwan Transport 1964 -4.82 35.21 23
3. Korea Durables 1971 -40.02 245 19
Durables 1973 37.03 6.89
Medicine 1973 -41.26 7.62
4. Thailand Recreation 1976 -11.75 -54.61 16
Others 1976 11.76 172.80
5. SriLanka  Housing 1979 41.79 -6.28 15
Medicine 1973 14.08 -85.41
Transport 1978 -13.73 39.52
Recreation 1972 75.78 -83.02
Recreation 1973 -83.29 31.61
Others 1969 9.38 91.44
Others 1970 31.86 -65.50
Others 1972 -70.52 13.23
Others 1973 7.16 94.00
6. Zimbabwe Medicine 1978 -9.63 53.48 11
Recreation 1978 53.58 -46.02

Note: Theyear in column 3 refersto the change from the previous year to the listed year. For
example, thefirst entry, 1974, refersto the change from 1973 to 1974. All entriesin columns
4 and 5 are to be divided by 100. The sample size is taken after lagging.

regquest) reveal anumber of large jumpsin the data and in this section we analyzed
these outlying observations.

Let Dpi: = Dpi: — DP: be the change in the relative price of good i and Dqi; =
Daic — DQ: be the corresponding quantity change. Table VIII presents those coun-
tries and years in which either Dpi; x 100 or Dq; x 100 exceeds 35 per cent in
absolute value. While the choice of a 35 per cent figure isto some extent arbitrary,
it was adopted to strike a balance between reasonable and implausibly large
changes.

For agiven country, we removed from the sample the year t for al ngoodsif tis
listed in column 3 of Table VIl and then recal cul ated the averages and coefficients
of variation. Asaresult, (i) thereis anegligible impact on the means and standard
deviations of the budget shares; (ii) again thereisonly alimited impact on most of
the means of the price and quantity log-changes; and (iii) the standard deviations of
most of the price and quantity |og-changes decrease, as anticipated.*

Next, we determined whether the outliers are significantly different from the

4 The detailed results are available on request.



TABLE IX
EstimATES oF DEMAND EQUATIONS FOR CoUNTRIES AND CoMMODITIES WITH OQUTLIERS

) Constant ncome  Price Dummy Variable Coefficients x 100
Country  Commodity % 100 Elastici- Elastici- F D.W. R*  SEEx 100
ai ties 3 tiesy it iz bis ia
&) ®) 3 @ ©) ©) @ (8 © (10 @1 (1@ @1
Malta Others 493 2.00 -0.67 2.46 0.72 12.23
(4.17) (0.54) (0.33)
3.20 1.84 -0.18 29.73 4.03 2.90 0.82 10.41
(3.62) (0.47) (0.38) (14.80)
Taiwan  Transport -7.18 354  -0.60 137 0.64 6.32
(354) (0.61) (0.38)
-3.69 2.80 -0.37 19.84* 11.11* 1.65 0.77 5.19
(3.09) (0.55) (0.32) (5.95)
Korea Durables -2.64 1.95 -0.19 1.83 0.27 10.16
(4.85) (0.86) (0.19)
-5.59 251 -0.61 -29.14 24.81 353 194 0.49 8.97
(4.47) (0.83) (0.20) (12.96) (11.79)
Medicine 5.48 0.69 -0.06 147 0.05 8.69
(4.23) (0.74) (0.12)
5.64 0.65 -0.05 245 0.05 152 0.06 8.93
(4.41) (0.79) (015 (11.22)
Thailand  Recreation 1.95 1.37 3.14 242 0.47 9.96
(3.33) (1.62) (1.04)
0.24 1.07 -0.24  -59.38* 316.10* 2.65 0.99 147
(0.51) (0.28) (0.21) (2.56)
Others -32.78 12.80 5.17 2.33 0.58 29.90
(20.58) (5.17) (1.68)
-3.98 1.74 -0.60 178.97* 351.05* 1.70 0.99 5.86
(4.32) (1.17) (0.45) (9.55)
Sri Lanka Housing 297 -0.13 -0.01 213 0.02 5.25
(1.36) (0.29) (0.12)
2.87 -0.12 -0.02 1.15 0.01 212 0.02 5.40

(163) (0.30) (0.19)  (9.58)

SNI3LLVd NOILdINNSNOD

6¢¢



TABLE X (Continued)

Constant
a; x 100

) @) ©)

Medicine -0.14
(4.39)

132

(2.84)

Transport 6.85
(2.67)

Country  Commodity

Recreation  -0.71

Others 0.66

Zimbabwe Medicine 2.55

Recreation 2.29

Income  Price Dummy Variable Coefficients x 100
Elastici- Elastici-
ties 3 tiesy it iz bis ia
C) ©) (6) () (8) ©)
-0.59 -1.65

085  (057)
103  -046 -80.68*
(o 63) (0.43) (15.64)

052 -0.10 3281
(042) (0.18) (848

028 -026 -6789 1576
(078) (045 (3866) (43.07)
3.44

-030 -110 10561* -333 -69.94 114.50*
092) (0.43) (1677) (2061) (35.38) (18.92)

047 -072  47.90*
023) (015  (6.19)

136 -054 -20.16
(065) (0.55 (34.27)

Notes: 1. Dqi = ai + BiDQ. + y:Dpi. + zléudut
2. Standard errors are indicated in parentheses.

3. Thevariable dij; is a dummy variable for commodity i which takes the value of 1 if observation t is an outlying year listed in

column 3 of Table VIII, 0 otherwise, for j = , koutliers.
4. TheF-valuestest joint hypothws that all the dummy variable coefficients are zero.
* Significant at the 5 per cent level.

(10)

26.62*

14.95*

4.66*

20.02*

59.91*

0.35

D.W.

(11)
151

222
2.30
2.28
1.83
254
2.90
2.36

2.06
2.63
1.32
1.15

Rz SEE x 100
(12) (13)
0.33 17.94
0.74 1153
0.08 10.64
0.51 7.99
0.64 15.68
0.77 13.22
0.22 35.00
0.88 15.31
0.43 15.66
0.93 5.70
0.64 15.34
0.66 15.98

oec
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TABLE X

FrReQUENCY DISTRIBUTION OF ESTIMATES OF DEMAND
PARAMETERS WITH AND WITHOUT QUTLIERS

Outlying Observations

Range
Included Excluded

Constants (a; x 100):

(0 , 5 15 15

G ., 1 38 46

@a 0] 8 8

(0 ,-05 8 0

(<05, -1] 8 0

-1 , -o) 23 31

Mean -1.21 0.89
Income elasticities (3):

(0 1] 54 54

@a 0] 31 31

© , -05] 8 15

(<05, -1] 8 0

-1 , -w) 0 0

Mean 214 1.07
Price elasticities (y):

(o 1] 15 0

@a 0] 0 0

(o , -05 38 62

(<05, -1] 31 31

-1 , -w) 15 8

Mean 0.15 -0.40

Note: Except for the means, the entries are expressed in percentages.

corresponding means by regressing the prices and gquantities on a constant and a
dummy variable for each outlying year. In all cases, the t-values of the coefficients
of the dummy variable are significant at the 5 per cent level (the detailed resultsare
available on regquest), which confirmsthat these observationsare outliersin astatis-
tical sense.

To investigate the possibility that large changes in quantities are a response to
large changes in prices and/or income, we estimated demand equations for coun-
tries and commodities involving outliers. These are double-log demand equations
and theresultsare given in Table I X. Here there are two rows for each country and
commodity for which thereis an outlier, the first without dummy variables for the
yearsin question and the second with dummy variables. The F-valuesin column 10
test the joint significance of the dummies; eight of the thirteen of these values are
significant at the 5 per cent level. Again, this fact suggests that these observations
are genuine outliers.
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Table X summarizes the effects of the outliers on the estimates of the demand
eguations in the form of frequencies (overall countries and goodsin Table I X) for
the constants, income el asticities, and price elasticities. As can be seen, by omitting
the outliers (i) the constants are substantially reduced (in absolute value); (ii) the
income elasticities decrease by about 50 per cent; and (iii) the price elasticities
become more negative. As the demand equations are formulated in terms of
changes over time, the constants play therole of residual trends. Consequently, the
exclusion of the outliers reduces the residual trends in consumption, which is an
attractive proposition asthese trends do not have awell-defined economic interpre-
tation. On the basis of the results of this section, in what follows we shall exclude
al the outliers.

IV. DIVISI A MOMENTS

We return to the Divisia price and volume indices defined in equation (1). Tables
X1 and XI1 present these indices for all years.® These indices can be considered as
budget-share-weighted first-order moments of the n price and quantity changes,
Dpy, ..., Dpn, D, ..., Dgn. The analogous second-order moments are the Divisia
price and quantity variances,

M= iiWn(Dpn - DPt)Z, Ki= i:ZWit(DCIit - DQt)z,

which measure the extent to which the prices and quantities of the individual goods
change disproportionately; when all prices and quantities change proportionately,
the two variances disappear (Theil [16, Chap. 5]). The measure Il isaso known as
the “variability of relative prices.” Tables XIlI1 and X1V present these variances
and, as can be seen, the quantity variance exceeds the corresponding price variance
in 115 out of 192 cases (about 60 per cent). This pattern agrees with previous
findings for the OECD countries (Selvanathan [14, p. 68]). .

The Divisia price-quantity covariance is defined as ', = leit(Dpit -DP))
(Dgi: — DQy), which measures the co-movement of the prices and quantities. Table
XV presents the corresponding Divisia correlations, defined as p; = ¢ /+/[1K+. As
can be seen, 147 of the 192 correlations are negative, accounting for about 77 per
cent of the cases. Selvanathan carried out a similar anaysis with eighteen OECD
countries and observed that p;was negativein 241 of the 322 cases, or about 75 per
cent of thetime, aresult remarkably closeto ours[14, p. 73]. Thelast row of Table

5 |n addition to omitting the outliers discussed in the previous section, we al so excluded the observa-
tions for 1975 for Puerto Rico and those for 1974 and 1975 for Sri Lanka on the basis that when
these observations were included, the estimated food income elasticity was not less than unity in
both cases. This deviation from Engel’ s law raises suspicions about the legitimacy of these obser-
vations. For full details, see Chen [1, pp. 68—72]. In all subsequent computations, we omit (i) the
outlying observations of Section |11 and (ii) 1975 for Puerto Rico and 1974 and 1975 for Sri Lanka.



TABLE XI
Divisia Price INDICES IN THIRTEEN COUNTRIES

Year HongKong Israel Singapore Malta Mexico Puerto Rico Taiwan Ecuador Colombia
(4

Korea Thailand Sri Lanka Zimbabwe

) @) ©) ©) (6) @) (8) 9 (19 @@ @@ (13) (14
1963 — — — — — — 0.53 — — — — — —
1964 — — — — — 161 — — — 32.12 — 4.03 —
1965 — — — — — 191 1.20 — — 4.85 — -0.03 —
1966 — — — — — 4.98 0.87 — — 13.39 — 0.13 —
1967 — — — — — 2.68 4.34 — — 11.29 — 3.64 —
1968 — — 1.36 — — 4.27 6.39 — — 9.81 0.93 8.13 —
1969 — — -0.13 — — 421 3.79 — — 11.52 124 — —
1970 — — 1.20 — — 3.75 3.36 — — 2148 041 — —
1971 058 1158 3.37 — 6.52 4.40 2.26 — — — 133 3.76 2.18
1972 955 13.86 2.60 — 5.56 4.56 4.06 — — 13.25 4.52 — 0.73
1973 17.84 18.08 14.74 — 11.90 11.55 11.13 — 17.51 — 14.40 — 5.65
1974 1519 3261 12.75 — 20.96 13.34 3211 1929 2360 2848 20.27 — 6.90
1975 144 3427 2.75 4.05 12.84 — 576 1350 21.88 24.46 4.96 — 8.12
1976 455 2501 0.59 1.87 17.15 215 137 1013 1891 16.25 — 3.33 10.26
1977 385 2955 2.15 773 2412 581 778 1190 2402 14.28 6.47 4.86 10.35
1978 545 4229 2.82 3.23 15.52 5.85 658  11.27 16.44 1825 9.10 — —
1979 13.09 55.87 3.66 6.47 16.21 11.13 939 1050 2307 1823 1093 — 11.99
1980 13.00 82.83 696 1417 2254 9.52 1850 1325 2325 2540 1719 20.64 8.34
1981 1096 78.03 5.36 993 2335 5.83 1474 1575 2305 1760 1143 12.19 13.17
1982 932 7753 1.58 485 4520 2.36 356 1740  21.89 6.30 541 13.72 12.98
1983 894 9021 030 -112 6582 1.39 178 3755 18.28 2.28 345 17.42 —
1984 8.67 157.30 098 -0.23 — 1.76 014 3161 — 253 -0.14 14.93 —
1985 — — — — — — 0.12 — — — — — —
1986 — — — — — — 0.68 — — — — — —

Mean 8.74 5350 3.71 509 2213 515 6.11 1747 21.08 1536 6.94 821 8.24

Note: All entries are to be divided by 100.
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TABLE XII
Divisia VoLuME INDICES IN THIRTEEN COUNTRIES

Year HongKong Israel Singapore Malta Mexico Puerto Rico Taiwan Ecuador Colombia Korea Thailand Sri Lanka Zimbabwe

) @) ©) (4) ©) (6) @) (8) ©) (1) @@ @@ (13) (14)
1963 — — — — — — 3.33 — — — — — —
1964 — — — — — 572 — — — 2.13 — 0.88 —
1965 — — — — — 581 6.31 — — 6.53 — -0.20 —
1966 — — — — — 2.26 3.12 — — 243 — 4.75 —
1967 — — — — — 4.70 6.49 — — 5.02 — 0.38 —
1968 — — 6.69 — — 9.03 6.26 — — 7.87 3.02 3.23 —
1969 — — 6.73 — — 4.65 5.10 — — 7.77 2.80 — —
1970 — — 10.51 — — 8.73 5.73 — — 7.71 3.59 — —
1971 2.99 3.69 6.74 — 2.22 4.02 6.68 — — — 254 -1.40 8.70
1972 7.78 7.50 7.52 — 3.59 311 8.27 — — 4.78 3.64 — 3.88
1973 6.14 3.07 6.73 — 3.58 -2.00 9.98 — 172 — 5.37 — -2.73
1974 -6.61 3.86 381 — 0.95 -2.50 274 6.20 3.03 4.59 2.28 — 4.59
1975 016 -214 112 -1.40 1.29 — 4.25 6.83 0.07 3.74 2.96 — -2.46
1976 7.92 4.10 4.12 9.17 0.89 4.06 517 512 3.85 6.88 — 212 -5.51
1977 13.36 3.20 494 1435 0.92 3.27 4.85 4.57 4.33 5.00 6.17 9.64 -11.52
1978 15.84 6.80 6.83 6.99 4.29 0.89 6.63 2.79 537 754 4.00 — —
1979 191 4.49 7.83 8.62 5.53 -2.35 7.79 2.69 245 6.31 3.08 — 2.72
1980 562 -542 6.99 7.99 3.64 -0.66 344 3.75 238 -229 3.98 5.56 12.41
1981 5.19 7.52 59 -4.82 3.29 -4.97 161 1.36 0.86 173 2.65 1.98 9.75
1982 2.98 4.53 266 -6.69 1.02 121 273 -013 -034 2.77 0.79 275 -8.41
1983 5.98 4.46 416 -622 891 4.70 419 -588 -229 5.02 5.06 -0.81 —
1984 457 —-6.80 2.50 1.92 — 4.37 6.77 0.61 — 4.09 4.49 -1.10 —
1985 — — — — — — 3.73 — — — — — —
1986 — — — — — — 5.03 — — — — — —

Mean 5.27 2.78 5.64 2.99 172 270 5.23 254 195 4.72 3.53 214 1.04

Note: All entries are to be divided by 100.
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TABLE XIllI
Divisia Price VARIANCES IN THIRTEEN COUNTRIES

Year HongKong Isragl Singapore Malta Mexico Puerto Rico Taiwan Ecuador Colombia Korea Thailand Sri Lanka Zimbabwe
(1) 2 ©)] 4) (5 (6) (7) (8) 9) (10) (11) (12) (13) (149
1963 — — — — — — 1.32 — — — — — —
1964 — — — — — 3.18 — — —  104.99 — 4,32 —
1965 — — — — — 2.56 1.35 — —  155.04 — 3.47 —
1966 — — — — — 24.67 14.81 — — 33.32 — 5.25 —
1967 — — — — — 6.06 15.01 — — 29.61 — 4.07 —
1968 — — 142 — — 6.20 5.59 — — 19.65 0.67 9.78 —
1969 — — 5.63 — — 243 8.50 — — 7.67 3.87 — —
1970 — — 297 — — 2.39 13.03 — —  203.17 4,56 — —
1971 87.50 3.29 451 — 3.87 6.14 1.79 — — — 20.17 22.58 3.38
1972 69.43 25.31 6.16 — 0.77 12.68 5.44 — — 9.77 6.23 — 12.48
1973 63.96 14.98 57.31 — 4,89 43.34 13.80 — 25.74 — 47.37 — 31.40
1974 31.72 38.39 22.86 — 16.81 10.83 64.32 19.44 10.17 22.24 25.71 — 13.10
1975 3233 54.05 1250 8284 5.06 — 836 3231 1489  17.59 5.50 — 14.30
1976 264 2169 9.28 421 3.83 12.37 6.58 9.14 11.31  25.28 — 10.82 20.46
1977 15.44  41.77 2.12 13.88 10.47 4.07 6.00 7.95 17.95 15.70 2.38 5.28 18.49
1978 2.52 10.98 1.48 2.56 3.15 0.76 4.63 14.29 38.58 10.30 16.20 — —
1979 11.48 65.16 1.66 16.85 5.42 16.52 10.15 9.51 15.80 18.87 19.13 — 33.12
1980 9.82 102.15 19.71 5271 7.08 9.06 27.09 6.71 9.85 1954 8.23 124.10 91.34
1981 10.88 87.65 17.91 26.07 421 8.95 18.71 25.07 2.63 11.83 11.48 34.48 17.06
1982 8.85 5.73 1477 52.76 22.27 453 2.55 3.38 378 1196 12.02 67.72 4,58
1983 1448 16.01 9.18 2.90 47.88 5.20 0.37 200.25 297 6.68 7.79 60.52 —
1984 4.36 14.59 11.06 1.06 — 2.24 3.66 79.06 — 0.72 11.18 35.30 —
1985 — — — — — — 3.10 — — — — — —
1986 — — — — — — 4,02 — — — — — —
Mean 26.10 35.84 11.80 25.58 10.44 9.21 10.44 37.01 13.97 38.10 12.66 29.82 23.61

Note: All entries are to be divided by 10,000.
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TABLE XIV
DivisiA QUANTITY VARIANCES IN THIRTEEN COUNTRIES

Year HongKong Isragl Singapore Malta Mexico Puerto Rico Taiwan Ecuador Colombia Korea Thailand Sri Lanka Zimbabwe
(1) 2 ©)] 4) (5 (6) (7) (8) 9) (10) (11) (12) (13) (149
1963 — — — — — — 6.04 — — — — — —
1964 — — — — — 28.46 — — — 60.15 — 31.30 —
1965 — — — — — 12.62 9.53 — — 77.01 — 25.21 —
1966 — — — — — 111.46 9.13 — — 49.01 — 4.72 —
1967 — — — — — 17.64 24.70 — — 50.49 — 5.55 —
1968 — — 8.25 — — 42.84 9.94 — — 20.88 421 8.91 —
1969 — — 23.77 — — 18.31 8.26 — — 27.26 12.18 — —
1970 — — 7.08 — — 15.90 9.64 — — 28.15 10.56 — —
1971 16.27 20.65 7.25 — 6.22 28.39 14.52 — — — 14.34  120.30 19.25
1972 64.61 13.79 5.37 — 8.78 37.00 7.36 — — 19.57 471 — 32.75
1973 58.19 19.95 20.66 — 3.75 25.08 17.35 — 15.73 — 17.89 — 33.04
1974 173.61 20.26 53.67 — 10.76 18.48 21.69 9.40 15.14 10.25 12.76 — 29.51
1975 22.35 43.03 12.83 38.94 2.70 — 2.95 9.07 13.78 9.48 12.09 — 19.87
1976 38.55 8.47 221 20.30 411 40.54 341 7.10 9.13 7.50 — 61.36 44.40
1977 156.38 7.13 13.04 124.70 3.36 30.94 9.90 46.94 1653 23.06 14.89 65.61 35.57
1978 107.76 31.23 14.91 35.39 7.92 20.46 16.26 23.59 10.10 37.67 20.47 — —
1979 4640 58.52 13.89 63.44 7.58 28.60 46.50 4,61 19.32 2370 2598 — 52.15
1980 13.37 34.68 7.38 128.34 3.16 14.68 3.87 6.64 276 2724 1031 169.61 327.01
1981 24.81 41.92 22.69 20.49 3.72 21.21 3.44 4.50 2.18 9.93 4.45 87.18 147.54
1982 9.86 6.99 10.19 40.78 6.17 2.73 3.79 0.66 9.26 890 1155 49.77 58.67
1983 4292  26.50 1497 1681 38.57 25.01 218 6176 9.54 5.50 3.56 54.30 —
1984 20.07 93.20 20.93 6.47 — 10.63 4.79 4.61 — 6.63 5.40 83.41 —
1985 — — — — — — 2.02 — — — — — —
1986 — — — — — — 3.16 — — — — — —
Mean 56.80 30.45 15.24 4957 8.21 27.55 10.45 16.26 11.22 26.44 11.58 59.02 72.71

Note: All entries are to be divided by 10,000.
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TABLE XV
Divisia PriCE-QUANTITY CORRELATIONS IN THIRTEEN COUNTRIES

Year HongKong Israel Singapore Malta Mexico Puerto Rico Taiwan Ecuador Colombia Korea Thailand Sri Lanka Zimbabwe
) @) ©) (4) ©) (6) @) (8) ) (10) 1) 1 (13) (14)
1963 — — — — — — 77.39 — — — — — —
1964 — — — — — 5.38 — — — 8.09 —  -69.66 —
1965 — — — — — -21.28 -28.97 — — 43388 —  =71.30 —
1966 — — — — — -40.35 -51.31 — — -3.05 — -0.30 —
1967 — — — — — -41.08 -754 — — -80.29 — -13.30 —
1968 — —  -6297 — — -64.74 -42.12 — — 55.99 -54.33 -79.96 —
1969 — — 25.25 — — -45.47 25.96 — — -4483 -56.31 — —
1970 — — 13.15 — — -18.02 -4951 — — —4541 3298 — —
1971 -7219 7084 -27.52 — -6.61 -51.86 -65.74 — — — 3339 -58.99 -47.32
1972 3.89 9.40 69.09 — 85.17 -68.62 -77.84 — — 1752 -73.24 — -96.21
1973  -49.80 -155 -64.34 — -6985 4579 -45.03 — -30.10 — -72.88 — -75.38
1974  -61.77 -69.76 -56.01 — -1621 -20.61 -84.99 -16.73 -4429 -33.67 -50.53 — -61.48
1975 66.33 -63.16 -19.82 -7.01 9.77 — -48.12 -49.38 2547 -36.58 -31.61 — 22.37
1976 5198 -1641 -37.75 -30.88 -2275 -22.69 55.44 065 -36.24 -53.44 — 5305 -14.86
1977  -8447 -318 -45.97 287 -4463 -8583 —-423 -2539 -8320 -3358 -31.72 -51.33 -80.45
1978 —-78.81 5.06 2140 -2413 -10.17 13.42 737 4264 -30.68 -74.46 —62.80 — —
1979  -3942 -5240 -1244 -1746 7601 -41.60 62.28 -50.86 -56.31 -21.74 -43.13 — -81.32
1980 -1878 -28.18 -46.39 -61.01 -30.19 -16.50 565 3855 351 976 -920 -1808 -30.86
1981 1214 -2520 -65.79 -40.46 110 -1751 -4047 27.76 16.75 -29.90 4053 -38.78 -76.42
1982  -19.52 -69.21 -61.10 -7.51 -58.07 -583 -37.83 -50.74 -5229 -6.09 -4354 -62.10 3.90
1983  —69.95 1843 -4471 -46.22 -76.46 -8750 -3.63 -56.20 -21.13 474 -6930 -43.18 —
1984  -26.07 -6045 -50.45 -13.89 — -12.87 53.32 16.05 — 4068 1492 -46.32 —
1985 — — — — — — 24.79 — — — — — —
1986 — — — — — —  -9054 — — — — — —
Mean -27.60 -2041 -2743 -2457 -1253 -3447 -1654 -11.24 -28.05 -2561 -29.80 -46.64 4891
Note: All entries are to be divided by 100.
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XV shows that, on average, the correlations are negative for each country, reflect-
ing the tendency of the consumer to move away from those commodities having
above-average price increases.

V. DEMAND ELASTICITIES

In this section we summarize estimates of demand elasticities for each good in the
thirteen countries. These elasticities are of interest in their own right and may be
useful in applied general equilibrium modeling of emerging economies.

Consider adouble-log demand equation for commodity i:

Dqic= a; + BiDQ: + y:Dpi: + &, 2

where D isthe log-change in the quantity demanded of good i; a; is an intercept
which isinterpreted as an autonomous trend; 3 isthe income elasticity; DQ: isthe
log-change in real income; v is the compensated own-price €elasticity; Dpic =
Dpic — DP: isthelog-change in the relative price of good i; and €;; is an error term.

We endow al variables and parameters in equation (2) with a country super-
scriptc(c=1, ..., 13):

Dgi = af+ BiDQt + yiDpif + €. (3
Astherelative price of good i is defined as Dpit = Dpf; — DCPﬁ, cross-price effects
operate in equation (3) via the Divisia price index DP; = Anzlv’vnD pii. Accordingly,
the cross-price elasticity takes the form d(logqi)/d(log p'ft) =-yiwj fori #j. It
should be noted that this is a fairly restrictive approach to modeling cross-price
effects, but it is probably not too inappropriate given the limited amount and lim-
ited quality of data available for the countries in question. The least-squares esti-
mates of equation (3) fori =1, ..., n° goods for each country are given in the Ap-
pendix. These estimates are summarized in Table XV in the form of cross-country
frequency distributions. It is assumed that the coefficients of equation (3) for a
given country are stable over time. Although the sample size precludes testing this
assumption, the results (to be discussed) regarding the stability of demand elastici-
ties across countries suggest the presence of a certain degree of stability over time.

As can be seen from Table XVI, on average the autonomous trends for food,
beverages, clothing, and durables are negative, while those for the other commodi-
ties are positive. Regarding the income elasticities, those for food always lie be-
tween zero and one, implying that this commodity isawaysanecessity. Housing is
nearly always a necessity (but a positive autonomous trend should be noted) and
durables and transport are almost always luxuries. The bottom part of column 11 of
the table showsthat 21 per cent of the price elasticities are positive, the wrong sign.
Onthe other hand, Appendix Tablelll indicatesthat only three (out of twenty-four)



TABLE XVI
FreQUENCY DisTRIBUTION OF AuTONOMOUS TRENDS AND INCOME AND PRICE ELASTICITIES FOR NINE COMMODITIES IN THIRTEEN COUNTRIES

Range Food Beverages Clothing Housing Durables Medicine Transport Recreation Others All Goods
) @) ©) (4) ©) (6) () (8) 9) (10) 11
Autonomous trends (a; x 100):
(-0, -1] 31 46 54 8 69 15 38 38 23 36
-1, 0] 38 23 23 8 8 8 15 31 8 18
o , 1] 23 15 15 8 8 8 8 0 23 12
@ , o 8 15 8 77 15 69 38 31 46 34
Mean -0.59 -1.09 -1.87 2.30 -1.63 193 0.28 0.74 0.51 0.07
Income elasticities (37):
(-, -1] 0 0 0 0 0 0 0 0 0
-1, 0] 0 15 8 8 0 0 0 15 0 5
o , 1] 100 31 8 85 15 62 15 23 46 43
@ , o 0 54 85 8 85 38 85 62 54 52
Mean 0.63 111 1.33 0.36 177 0.81 154 1.22 1.19 111
Price elasticities (y?):
(-0, -1] 23 8 0 31 8 0 8 8 10
-1, 0] 62 62 85 54 38 77 85 92 69 69
o , 1] 31 15 8 46 23 15 15 0 23 20
@ , o 0 0 0 0 8 0 0 0 0 1
Mean -0.34 -0.65 -0.36 -0.15 -0.51 -0.31 -0.28 -0.45 -0.32 -0.37

Note: Except for the means, the entries are expressed in percentages.
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of these are significant while the vast majority (almost 70 per cent) of the price
elasticities lie between zero and minus one.

To what extent are the demand elasticities for the emerging economies different
from thosein the OECD countries? Sel vanathan estimated the demand eguation (3)
fori =1, ..., 10 goods with data from eighteen OECD countries [14, Chap. 2]. To
compare these data with our results, we aggregated the OECD elasticitieston =8
goods by combining (i) food and beverages and (ii) recreation and education; and
for the emerging economies, we combined food and beverages into one group, so
that n =8 here also. We then took the average of each estimate over all countriesin
each group.’

The comparison of the two sets of demand parametersis given in Table XVII.
Except for transport, the trends are fairly closein the two groups of countries. Col-
umns 4 and 5 of the table reveal that the food income elasticity is higher in the
emerging economies, which is plausible as consumers incomes are on average
lower in those countries. The bottom part of the table indicates that the difference
between the income e asticities of food as at-value of —1.66, which is almost sig-
nificant at the 10 per cent level. It should aso be noted that the difference between
the transport income elasticities is highly significant, while the remaining six in-
come eladticities arefairly similar. Regarding the price elasticities, only the differ-
ences for clothing and transport are highly significant. It should be noted that in all
three instances (i.e., the autonomous trends, income and price elasticities), the dif-
ferences for transport are significant.

Some further comment on the autonomous trend terms in Table X V11 is appro-
priate. First, it should be noted that housing demand grows autonomously at 2.6 per
cent per year inthe OECD countriesand 2.3 per cent inthe EE. Similarly, expenses
related to health care (hereafter referred to as medicine) are growing at 2.6 and 1.9
per cent in the two groups of countries. To a certain extent, these relatively high
trend rates of growth are offset by small income elasticities (0.3 and 0.4 for housing
and 0.7 and 0.8 for medicine). That is, if income moves upwards, then the modest
expansion of consumption, associated with the low income elasticities, would be
added to the autonomous trend increase to yield an overall rise in consumption
which would be quite reasonable. The second point to make about the trend terms
relatesto transport. Why isthisterm negative for the OECD countries, but positive
for the EE (with the difference being significant)? At least part of the explanation
could lie in the differences in the income elasticities (2.0 and 1.5 for the two
groups). Astherelative price of transport in the OECD countries has been approxi-
mately stable and as per capita income has grown at about 3 per cent per year

6 See Chen [1, pp. 98-100] for details.
7 Thus for the emerging economies, we used the means given in Table XV1.
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TABLE XVII
ComPARISON OF DEMAND PARAMETERS IN THE OECD AND EMERGING ECONOMIES
. Autonomous Trends x 100  Income Elasticities Price Elagticities
Commodities
OECD EE OECD EE OECD EE
1) 2 ©) (4) 5 (6) (7
Estimates (standard errorsin parentheses):
1. Food -0.22 (0.19) -0.67 (0.25) 0.57(0.05) 0.71(0.07) -0.36(0.04) —0.39 (0.10)
2. Clothing -2.86(0.31) —1.87(0.46) 1.46(0.07) 1.33(0.12) —0.67 (0.09) —-0.36 (0.09)
3. Housing 258(0.17) 2.30(0.33) 0.31(0.04) 0.36(0.07) -0.13(0.04) -0.15 (0.07)
4. Durables -2.39(0.37) -1.63(0.52) 1.74(0.09) 1.77 (0.14) -0.62(0.11) —-0.51 (0.12)
5. Medicine 2.61(0.44) 1.93(0.54) 0.66(0.12) 0.81(0.16) —0.17(0.11) -0.31(0.12)
6. Transport -1.22(0.40) 0.28(0.45) 2.00(0.10) 1.54(0.12) -0.73(0.12) -0.28 (0.07)
7. Recreation 0.59(0.37) 0.74(0.43) 1.19(0.09) 1.22(0.12) -0.72(0.09) —0.45 (0.11)
8. Others 0.24(0.27) 0.51(0.47) 1.05(0.06) 1.19(0.14) -0.37(0.08) —0.32 (0.11)
Differences, OECD - EE (standard errors in parentheses):
9. Food 0.45(0.31) —-0.13 (0.08) 0.02 (0.11)
10. Clothing -0.99 (0.55) 0.13(0.14) -0.31(0.13)
11. Housing 0.28 (0.37) -0.05 (0.08) 0.02 (0.08)
12. Durables —-0.76 (0.64) -0.03 (0.17) -0.11 (0.16)
13. Medicine 0.68 (0.70) -0.15 (0.20) 0.14 (0.16)
14. Transport -1.50 (0.60) 0.46 (0.16) -0.45 (0.14)
15. Recreation -0.15 (0.57) -0.03 (0.15) -0.27 (0.14)
16. Others -0.27 (0.54) -0.14 (0.15) -0.05 (0.14)
t-values of differences:
17. Food 1.46 -1.66 0.22
18. Clothing -1.78 0.94 -2.44
19. Housing 0.75 -0.62 0.25
20. Durables -1.19 -0.18 -0.68
21. Medicine 0.98 -0.75 0.86
22. Transport —2.49 2.94 -3.24
23. Recreation -0.27 -0.18 -1.90
24. Others -0.50 -0.92 -0.37
25. Mean -0.38 -0.05 -0.91

Note: EE stands for emerging economies. Food includes beverages, and recreation includes
education. The standard errors of the differences (given in the middle part of thetable) arethe
square roots of the sums of the two corresponding variances.

(Clements and Chen [3]), the OECD income elasticity of 2 implies that transport
demand increasesby 2 x 3 =6 per cent per year, whichisquite substantial. Therole
of the negative trend term is to reduce this 6 per cent growth to a more reasonable
figure. In the EE, the relative price of transport has risen (Clements and Chen [3]),
leading to lower use. This, together with the lower income elagticity, is offset by
the positive value of the trend term for transport in the EE.

Taken as awhole, the results indicate more similarities than differences in the
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behavior of consumers in the OECD and emerging/developing economies, which
points to the constancy of tastes.®

VI. CONCLUDING COMMENTS

This paper has analyzed consumption patterns in a group of emerging/devel oping
economies to identify key empirical regularities. As the quality of the data is not
excellent, we have had to pay particular attention to outlying observations, a prac-
tice we recommend to all analysts who deal with emerging economy data.

The main findings of the study are as follows.

(i) The variability of quantities systematically exceeds that of prices. Thisis
reflected over time in the pattern of the coefficients of variation and in the
cross-commodity variances. Interestingly, the same pattern has also been
observed in OECD countries.

(ii) The correlation between prices and quantities is negative in aimost 80 per
cent of the near two hundred cases, reflecting the tendency of consumers to
move away from those goods with above-average price increases and vice
versa. Again, asimilar pattern holds in the OECD countries.

(ili) Thereisagreat deal of similarity between the demand elasticities in emerg-
ing economies and those in the OECD countries. Accordingly, much of the
observed differences in consumption patterns internationally can be ex-
plained by differencesin prices and income—we do not have to resort to the
old favorite concept of differencesin tastes.

8 Interestingly, this conclusion is not particularly sensitive to alternative definitions of what consti-
tutes an emerging economy. See Clements and Chen [2]. For an extensive comparison of budget

shares, prices, quantities, and demand elasticities (with outliers included) in the two groups of
countries, see Clements and Chen [3].
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APPENDIX
DEMAND EQUATIONS FOR INDIVIDUAL COUNTRIES

Appendix Tables -1l give the estimates of the demand equation (3) fori =1, ...,
n° goods in each of the thirteen countries. Note that row 14 of each table (labeled
“mean”) corresponds to the means of each parameter givenin Table XVI. The last
row of each table gives the estimates when the parameters are constrained to take
the same value in each country, which involves pooling the data. A comparison of
these estimates with the means (row 14) reveals that in most instances the two sets
of estimates are fairly similar. For the summary of statistics for all the demand
equations, see Chen [1, App. 3.2].



244

EsTiMATES OF THE AuTONOMOUS TRENDS FOR NINE CoMMODITIES IN THIRTEEN COUNTRIES

THE DEVELOPING ECONOMIES

APPENDIX TABLE |

Bever- Cloth- Houss Dura Medi- Trans Recrea

Country Food ages ing ing bles cine port tion Others

as as as az as as as as as

) @ ©) 4 ©) (6) ) ) © (10

1. HongKong 044 -318 -893 684 882 191 -165 268 111
(0.60) (2.01) (148) (0.76) (2.58) (1.83) (1.17) (0.87) (2.19)

2. lsrael 069 027 -110 312 -4.69 116 -213 -210 053
(0.40) (0.77) (223) (035 (094 (0.72) (0.79) (0.64) (0.58)

3. Singapore -0.72 -502 -095 453 442 125 -343 -113 -1.30
(1.21) (3.44) (199 (169 (1.76) (3.21) (201) (2.86) (147

4. Malta 122 037 -18 -219 -230 212 -029 -122 3.20
(048) (0.73) (1.90) (261) (0.66) (1.36) (0.94) (0.65) (1.41)

5. Mexico 0.71 — -097 08 -170 459 318 -122 -0.53
(0.17) (0.29) (053) (0.54) (0.18) (0.89) (0.44) (1.02

6. PuertoRico -147 -125 -325 3.04 -448 207 -079 -0.97 341
(0.50) (0.78) (1.64) (047) (1.17) (L03) (0.77) (115 (119

7. Tawan -1.21 — -141 441 046 -001 -369 -010 0.75
(0.45) (1.21) (1.28) (243) (1.34) (282 (2.06) (1.39)

8. Ecuador -092 -248 035 220 -749 050 340 — 2.88
(1.04) (090 (114 (108 (134 (084 (0.89) (0.78)

9. Colombia -020 -1.16 -3.80 148 -175 -1.00 148 -0.09 1.88
(0.23) (0.86) (1.24) (0.33) (140) (2.03) (0.64) (0.87) (0.60)

10. Korea -010 -359 -6.61 104 -559 574 285 644 200
(0.87) (256) (259) (1.33) (3.86) (3.89) (1.46) (2.33) (1.53)

11. Thalland —-0.86 103 063 280 -360 688 -310 623 -3.99
(0.81) (3100 (1590 (118 (2400 (1.72) (3.35) (1399 (3.91)

12. SriLanka -247 -035 381 226 -292 159 745 -268 -349
(0.80) (1.66) (213) (095 (1.68) (2.62) (1.70) (1.53) (2.29)

13. Zimbabwe -278 334 -018 -044 -041 -167 034 3.07 0.22
(0.31) (0.15) (0.30) (0.62) (0.33) (0.30) (0.68) (0.93) (0.30)

14. Mean -059 -109 -187 230 -162 193 028 074 051
(0.19) (0.56) (0.46) (0.33) (0.52) (0.54) (0.45) (0.43) (0.47)

15. All countries-040 014 -174 153 -172 239 104 063 033
(0.19) (035 (0.38) (0.24) (0.40) (041) (0.34) (039 (0.39

Notes: 1. Standard errors areindicated in parentheses.
2. All entries are to be divided by 100. The figuresin parenthesesin row 14 are the
standard errors of the means, not the means of the standard errors for the indi-

vidual countries.
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APPENDIX TABLE Il

EstimATES oF INcoME ELASTICITIES FOR NINE CoMMODITIES IN THIRTEEN COUNTRIES

Bever- Cloth- Houss Dura Medi- Transs Recrea-
Country Food ages ing ing bles cine port tion Others
Bs Bs Bs Ba Bs Bé B7 Bs Bs
1) 2 ©) 4 ) (6) (M 8 ©) (10)

HongKong 037 056 283 -009 078 102 116 061 140
(011) (0.37) (0.28) (0.14) (0.32) (0.36) (0.21) (0.16) (0.42)
Israel 028 061 118 018 211 114 250 130 037
(012) (0.28) (053) (0.14) (0.26) (0.23) (0.29) (0.24) (0.23)
Singapore 070 143 111 017 028 081 184 156 144
(021) (055) (0.34) (0.30) (0.31) (053) (0.35) (0.45) (0.26)

Malta 031 113 138 128 120 022 111 105 184
(014) (021) (0.35) (0.35) (0.21) (048) (0.13) (0.25) (0.44)
Mexico 047 — 129 015 169 072 091 196 137
(0.07) (017) (014) (0.23) (0.10) (0.32) (0.26) (0.19)

PuetoRico 077 105 157 044 148 051 171 145 061
(0.16) (0.27) (0.35) (0.18) (0.28) (0.45) (0.29) (0.32) (0.43)

Taiwan 089 — 144 041 125 116 280 172 079
(0.09) (020) (0.25) (048) (0.26) (053) (0.39) (0.27)
Ecuador 065 171 144 014 337 049 106 — 060
(029) (0.34) (0.44) (0.37) (0.50) (0.26) (0.31) (0.21)

Colombia 086 145 125 025 172 140 140 061 117
(0.12) (048) (0.66) (0.18) (0.60) (1.09) (0.33) (0.45) (0.31)
Korea 066 197 209 047 252 057 135 020 092
(0.19) (056) (0.55) (0.27) (0.81) (0.81) (0.31) (0.54) (0.34)
Thaland 076 108 088 016 227 007 235 -046 175
(0.23) (0.93) (046) (0.33) (0.70) (0.49) (0.90) (0.43) (1.13)
Silanka 093 086 -020 011 268 191 057 333 232
(032) (064) (0.69) (0.34) (0.82) (112) (0.79) (0.72) (1.04)
Zimbabwe 058 036 104 098 172 047 133 136 084
(029) (0.12) (0.20) (0.19) (0.33) (0.22) (0.33) (0.61) (0.28)

Mean 063 111 133 036 177 081 154 122 199
(0.05) (0.15) (0.12) (0.07) (0.14) (0.16) (0.12) (0.12) (0.14)
All countries 059 081 146 068 166 072 140 132 125
(0.05 (0.10) (0.10) (0.07) (0.11) (0.12) (0.10) (0.11) (0.11)

Notes: 1. Standard errors areindicated in parentheses.
2. Thefiguresin parenthesesin row 14 are the standard errors of the means, not the
means of the standard errors for the individual countries.
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APPENDIX TABLE I

EstimaTES oF Price ELAsTICITIES FOR NINE COMMODITIES IN THIRTEEN COUNTRIES

Bever- Cloth- Houss Dura Medi- Transs Recrea

Country Food ages ing ing bles cine port tion Others

ys Y5 Y3 Ya ys yé y7 ys ys

ey 2 3 @ (5 (6) (7) ® ©) (10)

1. HongKong 020 -045 -0.37 0.01 121 -1.29 011 -0.16 -0.66
(0.24) (0200 (0.21) (0.19) (0.66) (0.42) (0.21) (0.21) (0.23)

2. lsrael -0.28 -0.46 051 -009 -094 -0.21 -020 -0.08 0.61
(0.09) (0.12) (0.29) (0.09) (0.20)0 (0.30) (0.33) (0.25) (0.44)

3. Singapore -0.38 0.08 -0.04 025 -09 -003 -028 -0.81 -0.56
(0.14) (0.38) (0.22) (0.19) (0.28) (0.27) (0.26) (0.32) (0.249)

4. Malta -018 -120 -004 -090 -046 -030 -068 -100 -0.17
(0.35) (0.37) (048) (0.70) (042) (0.35) (0.31) (0.68) (0.35)
5. Mexico 001 — -033 002 023 -019 -076 -032 -001
(0.10) (017) (012) (045) (0.09) (0.21) (0.46) (0.52)

6. PuetoRico -0.33 -126 -124 -053 -188 050 -012 -128 060
(0.18) (0.21) (057) (0.31) (055) (0.72) (0.38) (0.37) (0.65)

7. Tawan  -008 — -038 -025 004 -034 -037 -039 -051
(0.08) (012) (022) (0.14) (0.09) (0.31) (0.15 (0.16)
8. Ecuador -023 002 -013 010 082 -049 012 — 007
(018) (0.23) (0.26) (0.13) (0.31) (0.17) (0.14) (0.20)

9. Colombia -031 -160 -092 000 -010 -040 -011 -009 -091
(0.07) (0.70) (0.32) (0.10) (0.39) (0.63) (0.13) (0.38) (0.30)
10. Korea 002 -082 -011 004 -061 -008 -026 -011 -0.14
(014) (023) (0.21) (0.13) (0.19) (0.17) (0.08) (0.18) (0.11)
11. Thaland -018 -057 -001 054 -108 031 -028 -047 -0.60
(011) (022) (0.13) (0.16) (043) (0.14) (0.32) (0.25) (0.43)
12. Silanka 002 -083 -093 -037 -115 -079 -016 -018 -1.29
(039) (031) (0.32) (0.28) (0.47) (1.00) (0.24) (0.32) (0.33)
13. Zimbabwe -2.68 -003 -071 -075 -175 -072 -071 -054 -055
(L05) (0.13) (0.46) (0.26) (0.68) (0.14) (0.34) (051) (0.55)

14. Mean -034 -065 -036 -015 -051 -031 -028 -045 -0.32
(010) (0.10) (0.09) (0.07) (0.12) (0.12) (0.07) (0.11) (0.11)
15. All countries—0.26 -0.64 -028 -017 -051 -033 -029 -036 -058
(0.06) (0.07) (0.08) (0.06) (0.09) (0.07) (0.07) (0.09) (0.09)

Note: See Appendix Tablell.



