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FOOD CONSUMPTION PARAMETERS IN BANGLADES1I 

1. INTRODUCTION 

Poverty in Bangladesh affects still a large proporti-n of the population. Various measures 

put the number of people with a daily caloric intake below 1800 calorie anywhere between 20 

and 30 percent of :he population. Numerous a.,*,roaches hav,: been attempted in the past to 

attack poverty. Direct approaches such as subsidies, employment programs, and credit for the 

poor have shown various effectiveness (see N. Islam 1992). Often, the main problem resides in 

identifying the poor, in particular in understanding the behavioral parameters underlying any 

adjustment to the economic environment. The responsiveness of food demand to prices, income, 

and socio-demographic variables is one of the main factors influencing the effectiveness of policy 

programs addressed to alleviate poverty. 

This paper reports the results of estimates of food demand parameters from household 

budgets. Previous studies of food demand parameters in Bangladesh have used both time series 

and cross section data (see Alaingir and Berlage 1972, Mahmud 1979, Ahmed 1981, Pitt 1983, 

Deb 1996, Talukder 1990). With the exception of Talukder 1990, these studies have either 

estimated demand parameters for composite foodgrains only or for rural households only. 

Similarly to Talukder's study, this paper covers a wider range of food commodities both for urban 

and rural consumers, and presents separate estimates for various income groups. However, 

instead of using average for each dist..:t, it uses actual household data. The data come from the 

Household Expenditure Survey (HES) that the Bangladesh Bureau of Statistics conducted during 

1988/89 (see BBS 1991). Estimation at the household level allows the incorporation of 

household composition variables into the demand analysis. Moreover, the sample size of 5675 

households provides enough degrees of freedom to estimate numerous parameters of the demand 

system. The interest of his type of analysis lies in the estimation of price and income demand 

paramet.rs in order to -valuate the effect of varius pulicies, such as price stabilization, targeted 

programs to alleviate poverty, ctc. Moreover, many of the demand parameters derived in this 

http:paramet.rs
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chapter are of interest for the analysis of the perspectives of foodgrain situation during the rest of 

the decade. 

The organization of the chapter is as follows. Section 2 gives the methodology used in the 

sp~cification of the model that isestimated. Section 3 clarifies some issues relative to the data 

used. Section 4 report- the results on tests of hypotheses and elasticities. Section 5 presents the 

main conclusions. 

2. SPECIFICATION OF THE FOOD DEMND MODEL 

In an household survey with as many observations as the HES 1988/89, it it not unusual 

(see Deaton and Irish 1984) that many commodities are observed with a value of zero 

consumption. In this case, the application of the uoual continuous techniques would result in 

biased and inconsistent estimates, because the random disturbances have non zero means and are 

correlated with the exogenous variables. Moreover, dropping those households with zero 

observations would dramatically reduce the sample size and still give inconsistent estimates (see 

Pitt 1983). 

The presence of zero observations is pervasive in the HIES 1988/89 as pointed out by 

table 1. Apart from rice and turmeric, for which the fraction of zero observations is negligible, 

for the other foods, there is a consistent proportion if zeros ranging from 4.3 percent of the 

sample for onions to 92.4 for dry pe.as. One way to ge' around this difficulty vAth the data, is 

simply to aggregate food commodities by group. The results of aggregating into nine groups are 

also reported in table 1, and it is clear that a substantial number of zero observations is 

eliminated. However, the aggregation'of food commodities cannot be pushed too far, because 

otherwise important information to understand the food system of Bangladesh is lost. Within 

cereals, for example, wheat has a high number of zero observations, whereas rice is consumed by 

everybody. Yet, it is fundamental to k:ep rice and wheat disaggregated in order to study the 

Stlhglillihilat~u hr~w-,,,. th-eA f-... l A 
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Tablt 1-Number of zero observations In specific foods and in food groups 

Food Name Number of zero 
,onsumption 

observations 

RICE 0 

WHEAT 2137 

RED LENTILS 1234 

PIGEC1,14 2505PEAS 

MUGH 4192 

DRY PEAS 4640 

ItlLSA 2449 

CATFISH 2762 

SOLE 3511 

PUTI 2265 

MOLA 2978 

PRAWN 2080 

DRY FISH 3159 

TENGRA 2947 

BEEF 3648 

MUTTON 4560 

CIIICKEN 407 

POTATO 547 

BRINJAL 1157 

PUMPKIN 3351 

GOURD 2783 

POTOL 4191 

JHINOA 4275 

PLANTAIN 4054 

ARUM 3146 

CAULIF 4039 

TOMATOES 4112 

LADY FINGERS 4396 

MUSTARD OIL 874 

SOYABEAN OIL 2848 

GIIEE 4671 

GREEN CHILI 2030 

RED CHILI 566 

ONION 216 

GARLIC 1463 

TURMERIC 19 

CARDAMON 2636 

SUGARS 2990 

MOLASSES 3170 

Percentage of total 
observations 

0 

42.6 

24.6 

55.9 

83 

92.4 

48.8 

55 

69.9 

45.1 

59.3 

41.4 

62.9 

58.7 

72.7 

90.8 

81.4 

10.9 

23 

66.7 

55.4 

83.5 

85.1 

80.7 

62.7 

80.4 

£1.9 

87.6 

17.4 

56.7 

93 

40.4 

11.3 

4.3 

29.1 

0.4 

52.5 

59.5 

63.1 

Food Group 
Name 

RICE 

WHEAT 

PULSES 

FISH 

MEAT 

VEOET 

OI I S 

SPICES 

SUGARS 

N,mber of Percentage 
zero 
observations 

0 0 

2137 42.6 

522 10.4 

146 2.9 

2869 57.1 

53 1.1 

29 0.6 

0 0 

1954 38.9 

Note: Based on .BS, HES 88189 sample with 1200-3600 calorie'person/day bounds. 
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The limited dependent variable model of Tobin (1958) 
 provides a method for estimating 

demand equations in this case since it permits a positive probability of observing zero 

consumption. The model is 

y, =X.+U, if .fW+u. > 0 

[1]
 

= 0 if K,.#+ u, _ 0 

In this model zeroes arise if and inly if the houehold genuinely does not purchase the 

good. 

The model rules out the application of some specifications of the demand system. As it 

was pointed out by Pitt 1983, the use of expenditures or budget shares would be inconsistent with 

the behavior of marginal cunsumers, sinc: for inclautic commodities there is a positive probability 

Df consuming those commodities when their price is increasing. 

A model with enough flexibility adapted from Pitt is: 

h I + Ilr,pj + finI( ) + +[21 

J p" 

vhere q"is the consumption per capita of commodity i by household h, pj is price of commodity 

facing household h, y' is total expenditure of household h, p*" is the index of prices used to 

leflate total expenditures for hoisehold h, and Le Z%'s are k socioeconomic variables related to 

,ousehold h. The parameters have a superscript H to denote the quartile of interest. 

n what follows the superscripts h and 1- are dropped for ease of notation. 

lIi the Tobit model of equation [I the expected value of the dependent variable is given by 

E(y) = 'a.(O + c,.a&) [31 
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where = XP/a, 0(.) is the density function and 4$(.) is the cumulative distribution of the 

normal distribution function, 

Then the elasticity of demand of food i with respect to variable v isgiven by 

alogE)q . O(C) X 

alogv E(q) & 

Note that this formula differs from the usual elasticity in the presence of the term 0(r) 

denoting the probability that positive consumption occurs. In other words, if there werL no 

censoring this probability would be equal to one. 

3. DATA SAMPLE SELECTION 

The data used come from tie Household Expenditure Survey that the Bangladesh Bureau 

of Statistics conducted in 1988/89. 

A quick way to become familiar with the BBS data related to food is to look at the 

average quantities consumed, their cMorie equivalents and their budget shares reported in table 2. 

The table shows that the average caloric per person per day, 2111, is about the level of the lIES 

1988/89 computed by BBS, that is 2215 . The word "about" is used here because the inclusion 

of the goods and the calorie conversion factors may be slightly different in this study and in the 

BBS computations. One observation is important at tlis stage. Given the fact that 1988/89 was 

a particularly harsh period foi agricultural production in Bangladesh, it is remarkable that 

consumption per capita was not even lhwer than what the data show. An average level of 2111 

calorie per day per person is cosistent.with caloric requirements commonly accepted in the 

literature (see Knudsen and Scandiizo 1982). Nevertheless, one should not forget the gre'.t 

variation hidden behind these means. In fact, there are large sectors of the population with an 

incredibly low diet. The plot of calorie per capita per day shows that there is a considerable 

number of people it the tails of the distribution (see figure I). This is more apparent from 1he 

graph of the distribution of calorie per capita per day (see figure 2). It is very disturbing tie fact 

141 
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Croup Food Avg.Cry. Caloii. (Dible Avg. Culgrli Food 

Cooffildevt Parton Colodalday shor shr 

Irarrhdso Lor 100gramsl (percint (perco Iperca 

Cartls rks 4361 348 10 1509.3 71.5 43A 
wht 57.7 33m 100 190A 9 4A 
puffeddci 
nrricd 

51 

14 
325 
352 

100 

1o 
1RA 

4, 

on 

0. 
C.A 

0.2 
is toedhlls 

ofgo pea 
13.1 

6.3 
343 

335 
100 

100 

441 

21.1 
2.1 

1 
2.6 

0.7 
ouglh 1.2 334 1W0 4 0.2 0.1 

Fish 
drypms 
Mo 

0A 
03 

315 
273 

1W 
100 

2.4 
24.3 

0.1 
1l 

0.1 
2.3 

cisals 5.1 6 100 4A 0.2 1.7 
sold 2. 94 1WD 24 0.1 0.6 
put U 106 100 7 03 I 
Ole 3.5 103 100 3.6 0.2 0.7 

pvmr 3.9 63 45 1.6 0.1 1.1 
dry oh 0.9 275 100 2.3 0.1 0.5 

MUI 
lar 
bll 

3.1 
4.5 

144 
ISO 

100 

OW 
4.4 
6.7 

0.2 
0.3 

01n 

1.6 
milte 1.1 114 15.s1 1.2 0.1 0.6 

Vegelnbles 
clckajdgck 

polite 
2.1 

43A 
130 

97 

10 

95 

21 

361 
0.1 

1.7 
1.1 

2.9 
bmisl 231 24 91 5.2 0.2 1.3 
"Uprli 7.4 25 79 1.5 0.1 0.3 

bilded gourd 19 12 06 2 0.1 0.6 
polo! 2.7 55 100 1.5 0.1 01 
Pings 2.7 17 02 0.4 0 0.2 
pantinS 2.4 64 58 0.9 0 0.2 
Caulflower 10.2 30 70 2.1 0.1 0.4 
cabbego 4.9 27 00 1.2 0.1 0.3 
torrito 3.7 20 100 0.7 0 0.3 

teal ueglile 

Milk 

Idin fargets 

palifl 

cowsdlk 

1i 
30.1 

20.4 

35 
20 

67 

64 

1WD 

1o 

0.5 
6 

13.7 

0 
03 

0.6 

0.1 
1.1 

2.1 
powdernk 12 357 100 4 0.3 0.6 
curds 0.6 GO 100 0.4 0 0.1 

03s 
bull"s 
mlford 

0 

,5 

729 
9m 

100 

100 

0.2 

56A 

0 
2.1 

0 
2.5 

toysbuo 4.1 683 100 36.3 1.7 1.2 

Spices 
Igte 

fromid 
0.2 

4.2 
90 

29 
100 

go 
1.6 
1.1 

0.1 
0.1 

0.1 
0.5 

red chl 

edon 
3.1 

11.7 
248 

59 

100 

100 

13.5 

6.9 

0.6 

0.3 

1.4 

1.3 
gIOk 2.5 145 95 3.1 0.1 0.5 
tumRn, 33 349 1W 11.4 0.9 I 

upler 
cirdoror 

"gir 
0.6 

42 
229 

309 
100 

1D 
1.3 

11.6 
0.1 
OS 

A 
1. 

molo.ns 4.2 232 100 11.4 0.6 0.7 
[get 

Frits 

heggs 
duckeggs 

barrirs 

2.9 
03 

6.1 

173 
111 

116 

1WD 
100 

71 

S 
1.7 

5 

0.2 

0.1 

0.2 

I 
0.3 

0.4 
orowgo 2.6 74 74 1.4 0.1 0.2 
jacklmrl 

pi
n 

t $Pd 

0.4 

0.5 

20 

46 

30 

93 

0 

0,1 

0 

0 

0.3 

0.1 

Total 904.9 2111. 08.4 

Source:BB. Ifosold EounditluroSurvey198863. 



Fig. 1: Per capita calorie by household 
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that these tails are quite fat. It may seem quite reasonable to exclude extreme observations from 

tlhe analysis, for example those observations associated to calorie equivalent of food budgets %ith 

calorie per capita per day less than 1200 and more than 3600. Nevertheless, it ;s important to 

be aware of the implications of this procedure. 

In the analysis presented below, those observations that give rise to a number of calorie 

per day per person less than 1200 and more than 3600 are excluded. The effect of excluding 

I iose observations that give rise to unacceptable calorie equivalent is it lower the estimare cf 

calorie income elasticiry. Since most of the calorie intake is provided by rice, that wil lower the 

estimate of income elasticity of demand of rice. Assuming rice substitution effects to be very low, 

that will in turn lower the estimates of own price elasticity of rice. 

Note that the effect of lowering the calorie income elasticities is a movement in (he right 

direction to reconcile the findings from household expenditure surveys with the insight from the 

nutrition literature (see Bouis 1992). In fact, that literature points out the inconsistency between 

calorie intakes coming from most household expenditure sulrveys and observed differences ii 

weights of people across income groups. Too high a calorie income elasticity should be 

associated with avery high difference in weights (for more details, see Bouis 1992). 

The effect on calorie income elasticities can be readily seen by regressing calorie intake 

per capita (calcap,) on expenditures per capita (income,) and other socioeconomic variables, a

follows: 

calcap, = a -4 fi.income1 + 1.(income,)' + 6,demos, + tj [5] 

where demosi are socio-demographic variables of interest referring to household i, such as family 

size, number of children, sex, occupation and education of household head. f, is an error term. 

The quadratic term in expenditures comes from the obse!rvation that at higher income levels the 

rate of increase of calorics grows at adecreasing rate. 

As shown in table 3,'the calorie income elasticity P declines with the number of extreme 

observations excluded. The relation between the sample, the calorie limits and the calorie 
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Table 3--Sensitivity of calorie income elasticity to sample selection
 

minimum 
calories 

maximum 
calories 

mean 
czlorie/ 
capita 

expenditure 
/capita 

calorie 
expenditure 
elasticity 

number of 
observations 

excluded 

number of 
observations 

excluded 
at mean below minimum above maximum 

Sample I
 

Urban 0 17618 2190 712 
 0.42 0 
 0
 

Rural 0 17618 
 2172 428 0.67 
 0 0
 

Sample 2
 

Urban 1200 3600 
 2147 698 0.27 
 95 70
 

Rural 1200 3600 2154 
 423 0.42 306 183
 

Note: Samele 1 Includes t e overall HES 1988/89, BBS dataset.
 

Sample 2 includes only the households whose calorie intake is between 1200-3600 calories/person/day.
 

The total number of observations In the original data set is 5675. 
The total number of observations 
in the sample 1200-3600 ;alorie/day/person is 5675 - (95+70+306+183) - 5021. 
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income elasticity allows to do some sensitivity analysis and undzrstand within which ranges to put 

our estimates. 

Nine commodity groups arc considered in this analysis: rice, wheat, pulses, ish, meat,
 

vcgetablcs, oils, spices, and sugar. 
 Together, thesc commodities represent 81 percent of total
 

food expenditures and 97 percent of total calories. 
 Prices arc derived from unit values', since it 

was not pcssible to get market prices. Consumption and expcnditures arc considered in per 

capita terms in the estimation. Expenditures are deflated by a Stone index constructed by 

weighing each price with the share of that commodity in'the total expenditure. 

Household characteristics included in the specification of the model are family size, 

percentage of children aged 0 to 7, percentage of adults, sex of household head, percentage of
 

employed members of the hoLsehold, percentage of household members employed within the
 

household, education of the household head'.
 

4. RESULTS ON FOOD CONSUMPTION BEHAVIOR 

Wald tests are used to do most of hypotheses testing, because they allow to test only the 

unrestricted model, without the need to estimate the restricted model as in the likelihood ratio 

test. This isparticularly important given the computational burden of the estimation. 

Given the hypothesis H,: g(O) = 0, where 0 is the vector of parameters, and g is a J-dimcnsional 

vector of functions, then 

V'T.[g(O) - g()A NJ O,lim TF(i)'I(O)"F(O) I 

IAs pointed out by Pisis and Ilouthakker (1955) and more recendy byDeston (1987) unit values reflect qualitydifferences as well asprices. QJality, a well asquantity is a choice variable; therefore, to regress quantity on unit values,implies to regress a choice variable upon another choice variable. One el'gant way to solve this problem is to use themethodology suggested by Deaton, who makes use ofcluter pricesand the assumption that prices are constant within eachcluster. Unfortuntely there are two problems. First, BBS does not release information at th- cluster level. Second, theDeston methodology does not take into account the presence of zeroobservations. Recent tnethodolngy developed by Lee andPitt (1984) and Yen ind Roe (1986) obviate, this lastproblem, but it introduces strong assurnplion about separability besides
being very exacting computationally. 

-Tle sumnry statistics of consumption, prices, expenditures, and household characteristics areavailable upon request
by the author. 
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where 0-is the unrestricted ML estimator, and F is thc Jacobian ag'(0)/O0, which is a matrix n x J 

comp,'-d for 0=0, and 1(0") is the information matrix. Under H, the Wald A., statistics is 

asymptotically distributed as a chi-squarc with J degrees of freedom, where 

A= Ig())'[F(#)'1(0")'F(O )J"[g(O)]J X2) 

Moreover, the use of Wald test isparticularly useful when the hypotheses are expressed in 

ighly non-linear form, as is always the case in Tobit models. The expression for the clasticitics 

in equation [4] is an example of this non-linear behavior. 

Hypotheses Tests 

Wald tests are used to test the null hypothesis that each of the underlying parameters of 

the demand equations is zero. The test statistics indicate a considerable degree oJ price response 

for all foods. Of the 81 price coefficients for the nine food groups considered, almost half are 

significant at 90 percent level (see table A.I). 

For rural households the price responsiveness is more pervasive, where pervasivelic;s of 

price response is measured by the percentage of price coefficients significantly different from 

zero. This is an interesting result because it indicates a high degree of responsiveness to price 

overall the country, not just in urban areas (see Talukder 1990). Finally, the higher is the 

income group the less pervasive becomes the price responsiveness indicating an increasing food 

price rigidity in upper classes. 

The homogeneity hypothesis that (hesum of the -rice coefficients is equal to zero was 

tested (Epj, = 0, for every commodity i; see table A.2). The violation of homogeneity of demand 

with respect to food prices suggests either some sort of money illusion on the part of consumers, 

or the exclusion of nonfood prices from the analysis. However, the lack of support of 

homogeneity does not seem to have grave consequences for both the values and the significance 
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of elasticities, as shown by a test on the equality of ciasticities in the two cases when homogeneity 

is imposed and when homogeneity is not imposed. Therefore, in what follows only the estimates 

for the restricted model are rcported, where homogeneity is imposed (see tables A.3-A.4). 

Tie hypothesis of varying coefficients across groups could not be rejected for either price 

coefficients or income coefficients. In fact, a Wald test on equality of coefficients among any pair 

of expenditure groups was strongly rejected. The more "distant' are the groups in terms of their 

expenditure per capita, the stronger is the rejection of the hypothesis of equal coefficients. This 

is true both in rural and urban areas, suggesting that tre'iting demand parmetcrs of different 

groups equally is not warranted by this analysis (see table A.5). 

Demand Elasticities 

The results for the elasticity matrices of different expenditures/location groups and the 

relative test for significance are reported in Appendix A (see tables A.6 to A.9). In what follows 

only information on own ,rice elasticity, expenditure elasticity, and cross p,ice, !asticity for rice 

and wheat is reported (see table 4). 

For rice, income elasticities show a tendency to decline wit i income, according to Engel's 

law. Moreover, they are higher in rural areas than in urban areas, suggesting that (here is a 

tend-ncy to diversify out of rice towards other foods in rural areas. Price responsiveness is quite 

high; in urban areas it is higher than in rural areas, suggesting higher substitution effects in urban 

areas. Moreover, there is a declining pattern for own price chasticities as income rises, 

confirming an observation made by other st,,dies (for a review of the literature see Alderman 

1987). As income increases, households become less responsive to variation in the price of the 

major staple commodity. 

For wheat, the situation is rather different. For urban areaq, the expenditure elasticities 

of wheat were not statistically different from zeros. In rural areas, only for poorer households is 

the expenditure elasticity significative a: the 95 percent lkvel, and negative. Even though wheat 

gives about 9 percent of the calorie intake of the average Bangladeshi diet, its consumption does 
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Tible 4-ik. aindWheat Basticltls 

Own PriceOlliticaty Expenditai Elastidy Cross prica auaddty 

Rural Urban Rural Urban Rural Urban 

Rke
 

Ouaile I 0.89' 1.02 0.8 058' 0.04 0.26' 

Ouartle 2 .0.71 ' 0.76 0.71 * 0.43 .001 018 

Ouartgo3 0.55 * .0.38 * 0.64 * 0.19 0 .0.05 

0uartil 4 -0.39* -9.5 03 .003 O9 0 
Al .0.56 * .0.59 * *0.39 0.15 * 0.01 .0101 

QuirtillI .1.23 -2.79 .1.37 * .0.21 3.14* 3.91 

Orarge 2 .0.99 - *.2.49 0.05 0.33 2.1 * 3.43 

Qujatife3 -0.49 .0868 .1 0.02 1.31* 203' 

OJarbile4 .0.21 0.94 * .0.19 0.29 1,9a 0.34 

AA 0.02 *1.6 C.4' 01 2.05' 2.35' 

Source: Computedbyautherbaseden HESdata with 1200.3F caorleilpetsin/day. 

Kate: ' inicates elai:cdes tigrificint at 90% level. 
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not seem to vary with income too much, once the effect of price is taken into account. The main 

pattern emerging from these figures is that, once consumers are above a certain income per 

capita, their wheat consumption does not change. For price elastic'ies, there is a tendcrxcy for 

own price elasticities of wheat to decline with income, from an initially high absolute value to
 

zero. The positive sign on the own price elasticity for the upper urban quartile is puzzling. 
 The 

fit of the equation generating this result is nevertheless very low. It is therefore a result to be 

taken with caution. 

Finally, table 4 shows that in rural areas price responsiveness is less marked than in urban 

areas. 

The cross price elasticities between rice and wheat point out that wheat pric.s do not 

affect rice demand significatively, whereas rice prices are strongly affecting wheat demand. As
 

expected, wheat is a substitute for rice. Moreover, e observed for own price and income

. 

elasticities, even cross price elasticities of wheat demand with respect to rice price are declining 

with income. 

Calorie Expenditure Elasticities 

The total amount of caloric I equivalent to food consumption is given by the sum of the 

calorie content of different foods: 

r= Ej yj.qj [6] 

where -,jis the caloric conversion factoi for food j and oj is the quantity consumed of good j. 

When a group of commodities is considered theu -!)is the weighted index of calorie coelficicnt' nf 

the commodities in the group, where the weights are given by the average quantities consumed. 

The caloric price and income elasticities is derived from the estimated quantity elasticities 

by taking the weighted averdge of price and income elasticity of the food demands, where the 

wm~ights are the calorie conversion factor of each food group. 
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Table 6-Calorie elasticities 

Rico Whee Pulses Fish Meet - Veet Oils Spice Sugars Expand5rs 

Rural 

Ouartila1 0.27 0.13 0.02 0.12 -0.14 0.01 0.03 0.01 .0.15 0.52 
Oustitle2 -0.3 .0.11 .0.06 0.06 -0.18 .0.09 .0.05 C.03 0.02 0.66 
Ouarrde3 0.3 -0.05 0.03 0.12 -0.15 -0.02 -0.03 0.05 .0.2 0.55 
Quartilk4 .0.11 0,11 0.02 .0.04 -0,08 0.04 0.08 0.06 0.1 0.08 
All -0.21 *0.08 0.01 0.05 0.12 -0.01 0.01 0.05 -0.05 0.38 

Urban 

Ouartile 1 .0.34 -0.11 0.1 .0.18 0.05 -0.04 -0.03 -0.01 0.03 
Ouarila 2 -0.27 aZ -0.06 .0.2 0.07 -0.15 0.19 0.18 0.11 0.52 
Quarbile3 .1.04 .0.08 .0.14 .0.19 -0.09 0.03 0.1 .0.06 0.22 0.25 

uart.s, 4 .0.11 0.06 0.07 .0.01 -0.25 0.09 .0.03 0.09 0.15 0.06 
At -0.13 -0.11 0.06 -0.14 0.04 0 0.02 0.04 0.11 0.23 

SourcneComputedby author basedon HES datewith 1200-300 calopaeruion/dey bounds. 
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Table8-rke at calories 

Coall11000 kilo-calorlr Costofcalorieo eachgroupwit%respecttoIts 
rhodvefirltquarile 

Bao-ladish 

FirstQuartil 4.03 100 

SecondQuartile 4.59 114 

Third uartile 5.33 132 

FourthQuartile 73 192 

An 5.32 132 

Rural 

FirstQuelile 3.07 100 

SecondQuartile 4.32 112 

TirdQuartilse 4.79 124 

FourthQuartsl 5.7 147 

Al 4.67 121 

FirstQuartile 4.79 I00 

SecondMANil1 5.71 119 

ThirdQuarls 6.6 139 

FourthQuarble 9.22 193 

At 6.59 13 

Note:Bstedan$86, lIES1988189tAfthl2W28MD calerlelparldayr bounds. 
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T1, - EJ 	 [7) 

where E(qj) is the predicted value of consumption of food j. 

The results are reported in table 5. Caloric expenditure elasticities show a declining 

tendency with income. At high income levels, the decline is particularly strong, as a consequence 

of lower expenditure elasticity of demand for cereals. In rural areas expenditure elasticities are 

higher than in urban areas. 

In choosing foods, poor households choose inexpensive sources of calories. At higher 

levels of expenditures, household substitute for foods desired on "taste" grounds cvcn though this 

may mean obtaining caloric at higher average cost (see table 6). 

5. 	 CONCLUSIONS AND POLICY IMPLICATIONS 

The main conclusions of the chapter follow. 

First, as income grows, expenditure elasticities of rice decline according to Engel's law. 

Moreover, they are higher in rural areas than in urban areas. For wheat the behavior isdifferent; 

income clasticities are not statistically different from zero for most of the groups considered, 

except poor rural households, for whom the elasticity is negative. This suggests that wheat is an 

inferior good for rural population, whereas for urban areas the claim that wheat is a superior 

good could not be supportedy the data. Only considering a more disaggregated analysis of flour 

and wheat in major cities, it would be possible to have a better understanding of this issue. 

Second, most commodiriav are price resporLvive. The percentage of significative own price 

elasticities and cross price elasticities is very high both in urban and in rural areas. The 

significance of price coefficients has been referred to as the pervasiveness of price response of 

food consumption. For important commodities, such as rice and wheat the price response ii, 

urban areas is higher than in rural areas. 
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Third, the cross price elasticities of wheat and rice have very high values. Wheat prices do 

not have any significant effect on rice demand. On the contrary, rice prices affect wheat demand 

very strongly. The cross price elasticity between wheat and rice is declining with income, an 

indication of lower substitution effects between rice and wheat at higher income levels. 

Fourth, price and expenditure response changev significantlyacrossexpcnditure grours. 

Moreover, the hypothesis of higher price response for lower income groups could not be rejected 

for some important commodities such as rice, and wheat. 

Finally, calorie expenditure elasticity for rural areas is higher than in urban areas. 

Moreover, as expenditure level grows the price of calories also increases suggesting that both 

urban and richer households buy more expensive calories, in the attempt to diversify the diet both 

in terms of food consumed and quality. Thi., suggests that by targeting subsidies to either wheat 

or to the rice quality consumed by the lower quartiles, significant improvements in caloric intake 

could be achieved, and therefore have an effective instrument to reduce poverty. Given the 

recent decline in rice prices relative to wheat piices , the targetting of subsidies to the low 

qualities of rice is becoming a cost effective way to improve the nutrition statu of the poor. 



/9
 
BIBLIOGRAPIIY 

Ahmed, Raisuddin, and Andrew Barnard. 1989. Rice Price fluctuation and an approach to price
stabilization in Bangladesh. Research report 72, Washington, DC: International Food 
Policy Research Institute 

Alamgir, M., and Berlage, L.J.B. (1973), "Foodgrain (rice and wheat) demand, import and price
policy in Bangladesh'. Bangladesh Economic Review. i: 25-58. 

Alderman, latold 1987. The effect of food price and income changes on the acquisition of food 
by low-income households. Washington, DC: International Food Policy Research 
Institute. 

BBS 1991. Report on Household Expenditure Survey, 1988/89, Bangladesh Bureau of
 
Statistics, Dhaka, Bangladesh.
 

Bouis, Howarth E. 1992. "The Effect of Income on Demand for Food in Poor Countries. Are 
our databases giving us reliable estimates?" International Food Policy Research Institute, 
Washington, DC, 1992. 

Deaton, Angus 1987. Estimation of Own and Cross Price Elasticities from Household Survey

Data. Discussion paper no. 128, Research Program in Deveiopment Studies, Woodrow
 
Wilson School, Princeton University, Princeton, NJ.
 

Deb, N.C. 1986, "Consumption patterns in rural Bangladesh'. The Bangladesh Development 
Stud;cs 14: 1-28. 

Dc Janvry, A., J. Bieri, and A. Nunez, 1972, "Estimation of Demand Parameters Under 
Consumer Budgeting: An Application to Argentina', Amer, J. Agr. Econ. 54:422-30. 

Islam, Nurul 1992. "Poverty in South Asia. Approaches to its alleviation', Food Policy, April, 
109-28. 

Knudsen, O.K., and P.L. Scandi72.o 1982, ' The Demand for Calories in Development
Countries', American Journal of Agricultural Economics, 64(I):80--86 

Lee, Lung-Fci, and Mark M. l'itt, 1984. Microeconometric modeLs of consumer and producer
demand with limited dependent variables, Economic Development Center, Working Paper
84-4, University of Minnesota, Minneapolis, MN. 

Mahmud, W., 19"/9, "Foodgrain demand elasticities of rural households in Bangladesh. An 
analysis pooled cross section data'. The Bangladesh Development Studies 7: 59-70. 

Pinstrup,-Andersen Per, Norha Ruiz de Londono, ind Edward I looever, 1976, 'The impact of 
increasing food supply on Ituman Nutritin: implications for Commordityl'riorities in 
Agricultural Research and Policy', Amer. J. ,Agr. Econ. 56, 1310142. 

Pitt, Mark M. 1983, "Food Preferences and Nutrition in rural Bangladesh. ",The Review of 
Economics and Statistics, 65 February: 105--I 14. Prais, S.J., and II.S. I louthakker 
1955. The analysis of family budgets, Cambridge, Cambridge, University Press. 



20 

Prais, S.J., and H.S. Houthakkcr 1955. The analysis of family budgets, Cambridge, Cambridge 
University Press. 

Ta'ukder, R.K. 1990, "Food Consumption parameters in Bangladesh. Implications for food 
policy", Bangladesh Journal of agricultural economics, XIII, I & 2 (December 1990), 43
59. 

Tobin, James 1958. "Estimation of Relationships for Limited Dependent Varables", 
Econometrica, 26:24036. Yen T71w-yi, and Terry L. Roe 1986. Determinants of Rural 
and Urban Household Demand: An Analysis of Dominican Household Consumption,
Ec( nomic Development Center, Working Paper 86-3, University of Minnesota, 
Minneapolis, MN. 

Yen, Tze-yi, and Terry L. Roe 1986. Determinants of rural and urban household demand: an 
analysis of Dominican household consumption. Economic Development Center, Working
Paper 86-3, University of Minnesota, Minneapolis, MN, USA. 



TableA.I-Prce reoponaans s of fooddamandsystem 

Ol 
Nue 

02 
a lanifcan 

Rural 

03 04 
iprio coot Odwn? 

Pvcwt of 
15?~u9atat ato 

nl 0[2 
aigroicxt 

U&Ms 

(13 04 
ligj!t 

P t I 
Ulut 

Rla 

1hat 

Pu 

Fizh 

Ma 

Vegetables 

Oiis 

Spics 

Sugras 

7 

4 

4 

8 

4 

3 

2 

6 

4 

3 

4 

7 

6 

2 

4 

4 

4 

4 

5 

2 

6 

4 

2 

5 

4 

5 

3 

4 

3 

5 

B 

3 

5 

2 

5 

3 

53 

36 

61 

72 

31 

47 

33 

56 

39 

5 

5 

5 

6 

5 

5 

4 

3 

3 

5 

3 

4 

6 

3 

6 

5 

6 

1 

4 

1 

3 

6 

2 

4 

4 

2 

2 

2 

2 

4 

6 

5 

0 

4 

5 

4 

44 

31 

44 

67 

42 

42 

47 

44 

28 

OMtag of A 52 47 44 47 51 48 35 40 

Swwc ComPutadbyauthor bad aonHES 198159 datawAth 12M0D31D ca 
Note. Prica coatlim, ritor to Whosigrfimt y in&ho.duud squiob] 

IL-a ,5", In R , An l - ,,;a.,. t; 
Thetaul of sgniticooc Is 90%. 

Wparsuolday bounds. 

c, 

0z 



TableA.2-Ch -slarva forhomagonalty tes 

Ric* YA Puku Fish Meat Verge 0il Snca Sugar fduber ofcoa ditcslot wachth 
someollmty Owifil 

OuartalmI 22.63 13.18 1.54 6.54 6.02 2.93 2.46 2.09 11.6 3 
O(rratila2 5.03 0 0.85 7.03 0.04 12.52 1.65 002 0.4 7 
auatileo 3 9.92 1.18 1.08 4.84 us 0.17 0.42 0.38 0.62 6 
Qua1tile4 14.6 6.37 1.03 15.82 3.23 0 0.15 0.02 0.08 5 
All 44.11 03 0.26 50.6 8.36 1.6 2.84 0 3.03 6 

Urban 
Quartila 2.27 0.82 1.33 1.38 0.04 19.57 0.76 2.75 1.82 8 
rartila2 2.91 3.99 3.08 14.32 0.43 0.22 0.02 0.6 0 5 

Ousitila 3 10.39 1.72 0.01 2.18 1.26 0.3 1.1 2.21 0.14 5 
Ouseti.4 1.07 83 1.66 1.43 8.8 0.19 2.3 8.56 25 4 
All 1 10.19 0,38 22.37 17.89 1S 1.07 0.2 0.18 6 

Source:Computedby utorr based onHESdata with 1220-3130 '-ons mraon/doybounds. 

Note:Hornreraruy hldalithe corrsrpondingctisq1-a it 1esthanrtthe 90% criti.calvluL. CriIcal .liQsUsR et 90% levelis 270. 
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TableA.3:Ch1-aquareo elatkity byquartileforrural dliffernces 
 with respect (ohrmaguety reatrit.lan 

Rice Maeal Pulses Fish Meal Vegetables Oils Spices Sugar Expendauie 

First Quartile
 

Rice 0.76 
 3302 1.45 4.32 0.012.28 2.77 1 4.01 0.63 
Wheat 0.59 1.98 0.97 2.54 1.42 0 1.66 0.57 2.34 0.34 
Pul" 0.06 0.2 0.09 0.31 0.16 0 02 0.0? 0.2 0.04 
Fih 0.23 1.15 0.43 1.19 0.67 0 0.82 0.31 1.16 0.19 
Meal 0.23 1.14 0.44 0.906 0.64 0 0.61 1.080.3 0.17 
Vegetables 0.1 0.52 0.16 0.56 0.3 0 0.36 0.13 0.53 0.08 
cits 0.09 0.43 0.16 0.48 0.26 0 0.31 0.11 0.44 0.07 
Spices 0.04 0.19 0.07 0.21 0.11 0 0.13 0.05 0.19 0.03 

sugar 0.54 2.3 0.8 2.53 1.4 0.02 1.57 0.58 1.48 0.32 

Second Oialrtil
 

Rice 0.11 1.02 0.25 0.68 0.39 O.0 
 1.1 0.37 0.35 1.68 
Wheat 0 0 0 0 0 0 0 00 0
Pulses 0.02 0.17 0.04 0.11 0.07 0.01 0.19 0.06 0.06 0.29 
Filh 0.15 1.5 0.35 0.67 0.55 0.11 1.58 0.51 0.49 2.36 
Meet 0 0.01 0 0 0 0 0.01 0 0 0.01 
Vegetables 0.28 2.59 0.59 1.64 0.95 0.17 2.7 0.92 0.89 4.06 
Oil 0.04 0.34 0.08 0.22 0.13 0.3 0.35 0.12 0.12 0.54 
spices 0 0 0 0 0 0 0 0 1 0.01 
sugar 0.01 0.08 0.02 0.05 0.03 0.01 0.09 0.03 0.02 0.14 

Third Ousrilla
 

Rico 0.21 1.24 0.28 
 0.7 0.53 0 1.73 1.15 0.92 2.36 
Wleal 0.03 0.13 0.04 0.09 0.07 0 0.2 0.14 0.11 0.29 
Pulses 0.02 0.14 0.03 0.08 0.06 0 0.2 0.12 0.1 0.26 
Fish 0.11 0.61 0.14 0.33 0.25 0 0.5?0.87 0.45 1.10 
Meal 0.05 0.36 0.1 0.17 0.13 0 0.51 0.35 0.3 0.76 
Vegetableas 0 0.02 0 0.01 0.01 0 0.03 0.02 0.02 0.04 
Oae 0.01 0.05 0.01 0.03 0.02 0 0.07 0.05 0.04 0.1 
Spiceas 0.01 0.05 0.01 0.03 0.02 0 0.07 0.04 0.04 0.09 
Sugar 0.01 0.08 0.02 0.04 am 0 0.12 0.08 0.05 0.15 

Farth Oartila
 

Rice 0.53 2.14 0.47 0.89 0.95 
 0 3.28 1.25 0.79 0.04 
Wheat 0.22 0.73 0.23 0.37 0.49 0.01 1.59 0.290.S3 0.02 
Pses 0.04 0.15 0.03 0.06 0.07 0 0.23 0.09 0.05 0 
Fish 0.58 2.2S 0.53 0.8 1.02 0 3.54 1.36 0.86 0.06 
Meet 0.11 0.51 0.11 0.18 0.17 0 0.84 0.26 0.17 0.01 
Vegeletles 0 0 0 0 0 0 0 0 0 0
Oil 0.01 0.02 0 0.01 001 0 0.03 0.01 0.01 0 
Spice 0 0 0 0 0 0 0 0 0 0 
Sugas 0 0.01 0 0 0.01 0 0.02 0.01 0 0 

Note: The cN-qulr sree Io the hypothesis a Ilo:r7%I - 17',, whete q,, it the elasticity estirated is Imposed ted rr',when hargeneity isthe elacticity ettamlaed 
without
imposinghannotmgiery. 
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Tibi A.4: Ch-quars for urban olsatklty difinroncom by qusrilia with buspeclto hemspogaltyrostlctlona 

Rice Wlseat Pulses Fish Meal Vegeisbles Oils Spcts Sugar Expeondiure 

First Quartlia 

Rice 0.48 0.48 0.08 0.05 0.16 0.01 0.42 0.23 0.15 0.02 
Wseat 

Putes 

0.18 

0.22 

0.14 

0.22 

0.03 

0.04 

0.01 

0.02 

0.08 

0.07 

0 

0.01 

0.'6 

0.1% 

0.03 

0 1 

0.07 

0.0 

0.01 

0.01 
Fish 0.3 0.3 0.05 0.03 0.09 0.01 0.25 0.18 0.09 0.01 
Meat 

Vegetablel 

0.01 

3.08 

0.01 

.4 

0 

0.64 

0 

0.42 

0 

1.09 

0 

0.09 

0.01 

3.41 

0 

2.39 

0 

1.23 

0 

0.15 
Dil 

Spocr 

Sugar 

0.16 

0.58 

0.42 

0.16 

0.58 

0.4 

0.03 

0.09 

0.05 

0.02 

0.06 

0.05 

0.04 

0.2 

0.12 

0 

0.02 

"121 

0.14 

0.5 

0.32 

0.1 

0.35 

0.21 

0.05 

0.18 

0.12 

0.01 

0.02 

0.02 

SeaondOusafli 

Rice 

Wheal 

Pulsn 

Fish 

Mela 

0.52 

0.74 

0.5 

2.50 

0.07 

0.96 

1.11 

I 

4.70 

0.13 

0.09 

0.13 

0.09 

0.46 

0.02 

0.03 

0.04 

0.03 

0.12 

0 

0.12 

0.16 

0.1 

0.49 

0.03 

).03 

0.04 

0.03 

0.13 

0 

0.51 

0.87 

0.59 

2.74 

0.1 

029 

039 

0.31 

1.42 

0.04 

0.18 

0.24 

0.19 

0.09 

0.02 

0.37 

0.55 

0.39 

1.82 

0.05 
Vegetables 0.04 0.07 0.01 0 0.01 0 0.04 0.02 0.01 0.03 
Oils 

S cei 

0 

0.11 

0.01 

0.2 

0 

0.02 

0 

0.01 

0 

0.03 

0 

001 

0 

0.12 

0 

0.06 

0 

0.04 

0 

0.08 
Sugar 0 0 0 0 0 0 0 0 0 0 

Third Qualila 

Rice 0.46 2.47 0.6 0.19 0.46 0.04 1.65 0.46 1.36 1.22 
Wheat 

Pulses 

Fish 

Meat 

0.08 

0 

0.1 

0.06 

0.35 

0 

0.54 

0.29 

0.11 

0 

0.13 

0.08 

0.03 

0 

0.04 

0.02 

0.1 

0 

0.08 

0.08 

0.01 

0 

0.01 

0.01 

0.29 

0 

0.36 

0.22 

00 

0 

0.1 

0.06 

0.26 

0 

0.3 

0.18 

0.22 

0 

0.21 

0.16 
Vegetables 

oil 

.irto 

SuOsr 

0.01 

0.05 

0.1 

0.01 

0.07 

0.27 

0.54 

0.0J 

0.02 

0.07 

0.14 

0.01 

0 

0.0 

0.04 

0 

0.02 

0.05 

0.1 

0.01 

0 

0 

0.01 

0 

0.05 

0.16 

0.36 

0.02 

0.01 

0.05 

0.1 

0.01 

0.04 

0.15 

0.3 

0.02 

0.04 

0.13 

0.27 

0.02 

fourth auarnli 

Rice 

Wheat 

Pulses 

Fish 

Mail 

V.vlosles 

0.02 

0.2 

0.04 

0.03 

0.23 

0 

0.19 

IA5 

0.3 

0.26 

1.54 

0.03 

0.03 

0.28 

0.05 

0.04 

0.26 

0.01 

0 

0.04 

0 

0 

0.02 

0 

0.14 

1.28 

0.21 

0.19 

1.06 

0.02 

0 

0.01 

0 

0 

0.02 

0 

0.26 

2.26 

0.39 

0.34 

2.34 

0.04 

0.03 

0.27 

0.05 

0.04 

0.25 

0 

0.23 

2JI1 

0.35 

0.3 

1.85 

0.04 

0 

0 

0 

0 

0 

0 
Oil$ 

Spices 

Sugar 

0.06 

0.17 

04 

0.5 

1.46 

0.38 

0.08 

0.24 

0.07 

0.01 

0.02 

0 

0.37 

I.II 

026 

0.01 

0.02 

0 

0.67 

1.97 

0.51 

0.08 

0.23 

0.06 

0.59 

1.75 

0.4 

0 

0 

0 

Nie: Thecblaquase sifer to the rypothesisat Ilo: ,, - q. whese q1 is she elasicoy estimaled when hlsrileily is imposed and i',, is the elastisty esimled 
without imosing homogeneity. 
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TableA.S-Chl-quoris forvarying coafficlints amongdillrint sqeniturlloceliry groups. 

Sulrtl'I| as OualfieI as OusfibleIvs OUlile 2es Quitile 2 vs Quaftile 3 s I ofcales 
flluaba2 Ouaile 3 Ovirtge4 OUartfle3 Oustile 4 Ouartile4 whet equaSry 

af coefficients 

is rejected 

Avrai 

P6..29 19AI 2GS.66 17.7 97.83 134.53 5 

Wheat 46.7 35A4 6M93 20.88 29.53 21.63 6 

Pulses 49.63 53.71 79.63 41.79 0-42 75.1 6 

Fish 50.93 70.11 478.24 33.78 259.G3 119.WA 6 

Meat 23.96 27.13 15.32 10.84 38.05 35.41 4 

Vegetables 40.69 3138 1008 11.10 54.92 56.4 G 

Ois 20.18 87.61 27.3 33.8 17.03 57.84 6 

s ices 26.99 31.35 99.79 20.52 51.17 53A7 6 

Su9ars 8.52 44.04 42.36 16.04 20A9 27.95 5 

Urban 

Rice 126.55 206.73 258.57 64.8 116 25.41 6 

Wheat 29.37 53.57 110.69 26.19 56.17 17.51 6 

Pulses 36.77 170.23 66.38 80.56 25.53 6.63 5 

Fish 12.57 96.51 226A7 51.87 173.58 65.36 5 

Meat 39.64 49.05 299.90 IO.58 294.11 70.98 5 

Vegetables 34.09 61.99 146.6 57.25 116.92 55.73 6 

Ol 33.55 102.46 409.39 74.36 430.09 50.62 6 

spics 61.51 52.73 776.34 64.52 452.16 94.34 6 

sugrOU 44.56 115.45 170.59 39.89 147.75 44.32 6 

Note: CorPutedby theauthor.Criical ci-iquares with.10degreesoffreedomare 16.30 lO 95%levd o1 slgrificancand 15.98 for90% lerd ol olgnlfcence., 
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Table A.6. Rural lulikltks by quartile 

Rice Wheat Pudses Fish Meat Vegolublea Ols Spices sugar xpenditure 

Flut Quartile 

Rice ,0.9 0.04 0.01 0.09 .0.19 01 0.1 0.16 .0.11 0.8 
Wheat 3.14 .1.23 0.3 0.64 0.21 0.04 0.01 .0.59 0.63 .1.37 
Puse 0.28 0.26 0.33 0.44 0.51 13 026 .0.68 0.3 0.71 
Fish 0.40 0.29 0.12 .1.1 1.52 0.27 0.49 0.44 0.3 1.19 
Meal 0.99 0.13 0.32 0.94 .7.72 ,1.6 1.25 1.97 3.22 3.51 
Vegetables 0.57 0.16 0.11 0.04 0.33 ,1.70 0.17 ,21 0.71 104 
Oil .0.29 027 0.05 0.01 0.3 0.06 033 03 0.94 0.76 
spices 0.01 0.5 0.14 0.23 0.25 0.09 0.67 .1.16 0.1 0.81 
Sugar 0.29 0.28 0.25 0.77 0.58 0.1 0.62 ,1.04 ,2.26 1.81 

Seend Ourlle 

Rice 0.71 .0.01 ,03 0.1 0.m 0.05 0.06 0.07 0.04 0.71 
Wheel 2.1 0.99 0.21 0.39 *I.02 .0.44 Q.10 03 0.29 0.05 
Pulses 0.31 0.02 0.89 0.61 0.37 0.57 0.82 0.5 1.23 1.04 
Fish 0.45 0.6 0.07 .IAS 1.45 0.13 0.42 0.36 0.12 0.45 
Meat 0.46 I 0.65 0.02 4.57 0.46 0.02 0.2 1.08 0.71 
Vegolibla 0.09 0.05 0.217 0.03 0.04 .1.17 0.13 0.25 .0.13 1.26 
Oils .0.11 0.15 0.01 0.03 0.06 .0.07 .27 0.1 0.3 0.87 
Sices 0.11 0.25 0.03 .0.19 0.07 0.29 0.1 0.66 0.14 0.48 
sgar 0.54 0.3 0.62 .0.54 .0.02 0.52 0.1 0.02 .2.42 1.48 

Third urtania 

Rice .0.55 0 0.02 0.16 40.33 0.02 0.1 0.14 .0.19 0.64 
Wheat 1.31 0.49 0.36 0.42 0.4 0.47 035 0.06 -0.25 .I 
Pulses 0.04 0.21 .I 0.28 0.76 0.69 0.25 0.95 0.02 1.27 
Fish 0.03 0.06 0.39 -I.13 1.4 0.22 03 0.23 -0.17 0.29 
Melt 0.27 0.28 1.07 0.65 2.94 0.28 0.38 0.31 0.52 0.51 
Vtgtatbles 0.16 0.13 0.24 0.04 0.3 .1 .0.13 0 .0.21 0.89 
Oils 0.13 033 0.08 .0.14 0.31 0.02 *.27 0.25 0.02 1AS 
spices 0.2 0.39 0.11 0.04 0.16 0.14 0.05 I.06 -0.24 0.61 
Sugom 03 .0.64 1.1 0.33 0.07 0.18 0.33 0.16' 1.53 1.92 

Fouth Quartfle 

Rice 0.39 0JS 0.03 0 0.2 0.1 0.26 0307 0.26 0.03 
Wheal 1.88 0.21 0.3 0.72 OA5 0.77 0.49 0.3 I.98 .0.19 
Pulses 0.44 40.33 0.84 .0.5 0.31 0.76 0.18 0.17 0.56 03 
Fish 0.34 0.55 0.34 .I.26 0.53 0.4 4 0.11 0.6 0.4 
Meat 0.01 0.46 -0.14 0.53 ,1.87 0.08 0.43 0.10 0.42 0.99 
Vegelables 0.12 0.05 0.22 0.14 0.14 0.7 0.42 0.22 0.08 0.14 
O

a 
0.02 0 0.15 .0.07 0.1 0.02 .0.9 0 0.36 0.4 

6pice 0.1 07 40.16 0.35 0.39 0.06 0.11 0.7 0 0.19 
Sugar 0.75 0.16 0.78 0.4 0.23 0.19 0.28 0.15 40.96 0.53 

Note:Computedbytheauthe. 
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TableA.7- Urban elastictela by quarlile 

Rice wheieat Pulses fish Meal Vegetables Oils Spices Sug Esreedilufe 

[st Cuartll. 

Rice .1.02 0.26 0.32 0.06 0.02 0.11 .0.01 .0.09 .0.18 0.54 
Wheat 3.91 -2.79 .1 .1.43 0.16 .1.49 0.74 0.64 1.47 '0.21 
Pulses I .0.22 .0.75 .0.31 .0.1 100 .0.36 .0.03 0 0.59 
Fish .0.07 0.45 0.26 .h29 0.4 0.6 0.8 0.16 0.22 1.05 
Meal 0.34 .2.68 0.09 -2.01 0.58 .1.56 0.85 2.26 0.r7 3.48 
Vegetables .0.09 .0.09 0.11 0.57 0.52 .1.39 .0.20 0.06 0.62 0.77 
Oils .0.24 0.1 -0.14 .0.4 0.25 0.21 .0.76 0.22 0.05 0.81 
Spica .0.27 .0.1 -0.17 .0.61 .0.04 0.46 .0.26 .0.27 028 0.08 
sugar 0.45 0.53 .0.96 *I.62 .0.27 .0.06 1.77 0.5 .0.55 0.53 

SecondOurtill 

Rice .0.76 .0.18 0.06 .0.14 0.06 .0.22 0.37 O.A: 0.25 6.4 
Wheal 3.43 -2.49 .0.74 .0.56 0.12 .0.31 .0.21 0.93 .0.51 0.33 
PIsa 0.35 .0.41 .0.91 .0.25 0.12 0.78 0.51 0.23 .0.05 0.65 
Fish 0.09 0.17 0.33 .I.15 0M 0.38 .0.44 0.2 .0.45 0.79 
Meat 0.08 1.76 .0.84 0.38 0.69 0.14 0.27 .0.01 .0.8 1.21 
Vegetables .1.03 0.06 0.2 0.13 0.3[7 .0.9 .0.21 .0.25 0.51 1.12 
Oils .0.12 .0.22 0.39 .0.1 0 3 0.06 .0.63 0.03 0.1 1.13 
Spices .0.43 0.2 0.43 -0.73 .0.21 0.53 .0.37 .0.37 40.2 1.15 
Sugar 0.1 .0.66 0.03 0.32 .0.22 0.29 0.45 0.34 .1.6 0.95 

Tilr Ouartila 

Rice .0.38 .0.05 .0.09 .0.22 M0.210.04 0.24 0.09 0.4 0.19 
Wheal 2.03 .0.0 .0.05 0.21 0.07 .0.59 0.25 .0.62 0.44 -0.02 
Pulses 0.40 0.10 *1.5 0.34 0.00 0.76 .0.16 -0.37 0.28 .0.03 
Fish 0.22 0.57 .0.15 .I.44 0.3 0.43 .0,07 .0.09 .0.33 0.56 
Meal 0.77 .34 0.08 0.02 0.1 0.2 0.06 40.5 .0.08 0.73 
Vegetables .0.51 0.19 .094 0.12 0.64 .0.08 0.1 0.44 0.05 0.61 
Ols 0.52 0.22 0.21 .0.07 10.11 0.21 .0.94 .0.09 -0.08 0.57 
Spices 0.04 0.16 0.17 .0 .0.01 0.23 .0.05 .0.71 0.12 0.46 
Sugar 0.1 0.38 .0.45 0.99 -0.43 0.03 0.48 .0.63 40.34 1.5 

[aurth Ouartle 

Rice 0.5 0 .0.09 0.07 0.26 0.12 0.07 0.37 0.24 0.03 
Wheat 0.34 0.94 0.52 .0.1 0.17 .0.47 .0.24 .0.28 .0.14 0.29 
Pulses 0.34 0.35 .1.06 .0.21 0.21 0.62 .0.5 .0.17 0.29 0.14 
Fish 0.47 0.16 0.31 .0.79 .0.1 0.47 0.11 0.14 .0.37 0.13 
Meat 1.82 .0.78 0.4 0.24 1.31 0.79 0.31 .0.03 40.55 0.51 
Vegetables 0.09 .0.26 0.24 0.19 0.09 .0.09 0.3 0.19 0.11 0.01 
Oils 0.54 .0.11 0.59 0.06 .0.4 0.05 0.25 .0.61 0.09 0.27 
Spm 1.04 .0.19 0.30 .0.32 40.12 .0.24 0.3 .1.50 0.46 0.26 
Sugar 0.25 .0.15 0.65 0.23 0.99 0.09 0.86 0.29 0.32 0.18 

Note:Computedby theauther. 
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Tibia AA. Ch-equra for runal Ilasicities by qua-1l 

Rico Wheat Pses Fish Meat Vegetables Oas S is Sugar Expenditure 

FLat Ouartia 

Rico 154.74 0.49 0.01 1.77 3.48 0.03 2 4.9 1.08 219A1 
Wheat 79.25 19,01 0.86 3.43 0.16 0.02 0 2.59 1.39 26.51 
Pulses 0.94 1.25 10.34 2.42 1.5 40.32 0.9 5.11 0.40 10.44 
Fish 5.24 2.86 10.55 74.19 23.86 3.24 5.3 4. 0.83 51.69 
Meat 1.05 0.03 0.13 0.33 28.19 5.66 1.71 2.38 5.02 1938 
Vegetables 9.49 1.09 0.43 0.05 1.50 177.05 0.93 1.19 6.6 33.42 
Oils 1.61 335 0.07 0 0.81 0.14 18.15 0.16 7.43 18.57 
6pics 0 12.52 0.74 1.82 1.01 0.54 16.12 40.1 0.14 34.96 
Sugar 0.29 0.4 0.25 2.07 0.53 4.44 1.4 3.36 7.48 10.64 

Seeel uartlia 

Rico 68.10 0.06 0.18 2.1 0.8 0.91 0.68 I 0.17 46.95 
Wheat 31.61 9.6 0.42 1.29 3.64 2.89 0.25 0.01 0.26 0.01 
Pulses 1.64 0.01 17.33 7.36 1.12 11.39 12.59 4 12.11 .9 
Fish 5.72 14.69 0.19 66.88 28.26 0.93 5.52 3.4 0.21 2.76 
Meat 0.64 4.16 1.53 0 29.11 1.31 0 0.1 1.62 0.72 
Vegetables 0.21 0.1 3.21 0.03 0.03 97.17 0.65 2.02 0.3 27.07 
012 0.5 1.35 0 0.05 0.07 0.41 72.82 0.43 1.82 15.2 
vocea -9 3.25 0.06 1.61 0.1 6.22 0.4 24. 0.35 4.1 
Sugar 1.65 0.71 2.79 1.93 0 3.14 0.07 0 15.54 5.97 

Third Ouartile 

Rice 54.59 0 0.08 5.19 11.12 0.18 1.6 3.1 3.66 37.96 
Wheat 11.36 1.52 1.02 1.3 0.19 3.09 0.78 0.02 0.22 3.35 
Pulses 0.02 0.84 24.45 1.75 6.10 19.07 1.12 15.57 0.01 15.69 
Fish 0.04 0.12 6.16 45.25 35.23 3.34 0.25 1.62 0.52 129 
Meat 0.31 0.34 58 2.04 21.2 0.75 0.58 0.38 0.64 0.39 
Vegetebles 1.25 0.8 3.13 0.1 2.35 96.72 0.81 0 1.15 1.09 
Oil 027 0.35 0.35 1.01 2.58 0.05 71.42 2.77 0.01 51.54 
spicet 1.54 603 0.55 0.06 0.57 1.74 0.1 39.8 1.24 7.43 
Siugr 0.07 3.24 11.2 1.01 0.02 0.54 0.86 0.18 10.62 15.45 

FaurlhOsartile 

Ria 28.78 1.7 0.23 0 4.58 4.31 11.27 1.04 8.45 0. 
Whesat 16.91 0.23 0.53 3.03 0.55 6.04 1.01 0.51 12.37 0.99 
Pules 3.94 2.39 19.31 10.21 1.15 24.66 0.61 0.7 4.3 11.79 
Fish 3.45 9.58 4.48 57.02 14.74 9.97 4.37 0.44 7.2 29.58 
Meal 0 1.27 0.14 1.99 11.37 0.07 0.92 0.21 0.67 4.1U5 
Vegetables 0.71 0.14 2-95 1.10 0.57 49.56 7.54 2.72 0.22 5.70 
Oils 0.01 0 1.15 0.28 0.23 0.04 29.08 0 3.59 39.09 
Spices 0.34 7.81 1D5 4.93 2.84 0.24 0.35 10.28 0 7.28 
Sugcr 4.56 0.23 6.14 1.58 0.24 0.6 0.54 0.2 4.96 13.84 

Role:Computedby theauthor.Thecritil valuelto clilquale at 90% with I degreeof freedom Is 2.70. 
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TableA.. ChI-squarvaforurbanasaticltilsby quartils 

Rice Wheat Pulses Fish Meat Vegetables 0l Spices Sugar Expenditure 

FirstOuartOl. 

Rice 102.58 10.33 16,64 0.49 0.13 3.41 0.74 0.99 2.71 81.61 
Wheat 36.98 27.83 3.94 6.24 0.31 13.82 1.92 IO58 4.54 0.28 
Pulses 11.19 0.89 10.19 I.9 0.52 31.64 2.15 15.52 0 9.36 
risk 0.06 4.54 1.55 28.07 0.1 12.39 9.37 0.54 0.56 35.32 
Meat 0.11 9.9 0.01 4.82 1.37 6.03 1.01 7.53 O.m 25.51 
Vegetables 15.11 0.24 0.4 7.76 23.14 89.7 2.13 0.1 641 27.01 
01 

Spices 

0.95 

1.57 

0.29 

0.34 

0.58 

0.9 

3.41 

9.1 

4.52 

0.16 

1.97 

1122 

14.52 

2.06 

1.33 

2.41 

0., 

2.55 

26.44 

38.18 
Sugsr 0.47 1.02 3.4 7.5 0.9 0.02 10.18 1.22 1.79 1.54 

tocend Guartill 

Rice 33.94 2.36 0.5 2.42 1.77 8.58 10.66 1.59 3.64 11.72 
Wheat 2u,07 1667 2.77 1.58 0.34 0.71 0.13 3,45 0.57 0.27 
Pulset 1.07 1.76 15.6 1.25 1.0 16.21 2.93 0.82 0.02 3.96 
rish 0.11 0.52 3.55 39.9 0.76 647 3.69 0.96 2.85 9.71 
Meat 0.74 5.91 2.53 0.54 5.38 0.1 0.15 0 O.9 2.74 
Vegetables 22.26 0.09 1.89 0.78 22.69 52.86 1.2 2.25 5.42 28.92 
011 0.36 1.32 7.91 0.5 3.73 0.31 12.17 0.03 0.24 32.14 
Spices 3.38 0.66 7.47 20.95 8.34 5.72 3.23 4.4 0.7 26.01 
L.yf 0.03 1.64 0.01 0.72 1.46 0.81 0.64 0.62 7.82 3.04 

ThIrs Quartile 

ic 7.57 0.14 0.82 5.14 3.69 0.27 4.1 0.75 8.15 2.2 
Wheat 10.41 1.94 0.01 0.22 0.02 2.39 0.23 1.56 0.49 0 
Pulses 2.32 0.33 42.71 2.21 4.95 15.53 0.35 2.22 0.79 0.01 
fish 0.96 6.71 0.81 74.76 2.39 10.27 0.14 0.26 2.21 7.59 
Meat 1.62 5.11 0.03 0 0.04 0.31 0.01 1.09 0.02 1.75 
Vegetables 5.51 0.8 0.31 0.59 10.32 29.1 0.33 6.66 0.06 9.92 
07s 4.92 0.9 1.53 0.19 0.38 2.2 22.51 0.22 0.1 7.04 
Cpca 0.02 0.33 0.69 0.12 0 1.70 0.05 10.06 0.19 3.21 
Cullr 0.04 0.58 1.42 7.3 1.38 0.01 1.23 2.42 3.33 10.15 

FsurtbQuartle 

Rice 14.72 0 0.71 0.55 2.57 1.57 0.37 13.62 3.02 0.92 
Wheat 0.4 4.71 1.31 0.06 0.07 1.25 0.23 0.45 0.06 3.77 
Pis 1.62 2.55 23.27 1.22 0.41 8.74 4.16 0.69 I 3.86 
fish 4.5 0.77 2.75 25.14 6.95 7.49 0.28 0.65 2.46 4.77 
Meal 17.59 4.7q 1.22 0.63 5.97 5.6 0.59 0.01 1.45 19.69 
Vegal.,?e" 0.18 2.23 1.88 1.64 0.12 0.31 2.51 1.35 0.23 0.01 
oil 6.69 0.4 10.83 0.19 2.45 0.09 1.64 14.06 0.15 22.21 
6pces 20.15 0.98 3.85 3.81 0.17 1.67 2.04 74.53 3.61 17.83 
Sugar 0.41 0.22 3.89 0.72 4.28 0.08 5.75 0.95 0.57 2.83 

Note:Computedby theauthor.The ritical value10rci-squileat 90% dthI degree offreedomIs2.70. 


