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Demand Response in Pakistan: A Modification
of the Linear Expenditure System for 1976

EHTISHAM AHMAD, STEPHEN LuDLOW and NICHOLAS STERN*

Whiledemand estimates are used in policy making in a number of areas, there
has not been a substantialliterature on demandpatterns and responsesin Pakistan. We
present estimates for thirteen classesof goods, basedon a completedemand system,a
modification of the Unear Expenditure System,usingmaximumlikelihoodtechniques
and observationsat the household level for Pakistan and urban and rural areas for
1976.

1. INTRODUCTION

In this paper, we present, estimates of a complete demand system for Pakistan
based on cross-section household-level data from the 1976 Micro-Nutrient Survey
(MNS) conducted under the aegis of the Planning Commission. These data do not
include information on price variation for all commodities, and we therefore impose
a functional form which allows us to identify the complete demand system without
such information. The resulting price elasticities are, of course, very strongly in-
fluenced by the functional form chosen and, as Deaton (1987) puts it, are essentially
derived by "assumption". In Section 2 we describe the method used, which is an
adaptation of the Extended linear Expenditure System (ELES) as described in
\Lluch,Powell and Williams (1977). Our method differs from the standard ELES
tormulation in that we do not use the income information from the MNS, which we
believe to be particularly unreliable [see Ahmad, Leung and Stern (1984)J. Wedis-
cuss the data further in Section 3, along with the estimated parameters and elastici-
ties. Section 4 concludes.

*The Author is Director, Development Economics Research Programme at the London
School of Economics(LSE), currently on leave at the WorldBank, Stephen Ludlow is Research
Officer at the LSE, and Nicholas Stern is Professor of Economics at the LSE and Chairman,
Suntory-ToyotaInternationalCentre for Economicsand RelatedDisciplines. They aregrateful for
grants from the UK Economic and ResearchCouncil and the World Bank (RPO673-13). This
paper draws on Ahmad, Leung and Stern (1984) and the acknowledgementsin that paper apply
here as well.
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2. THE LINEAR EXPENDITURESYSTEMAND MODIFICATIONS

n
X.='Y.+b.(M- L 'Y'),

1 1 1 j=l I
i = 1,. .., n (1)

We do not, however, have confidence [see Ahmad, Leung and Stern (1984)]
in the income variable in the MNS - this is nototiously hard to measure in household

surveys in developing countries - and we do not therefore follow the ELES proce-
dure. Instead we introduce the information on the number of members or house-

hold size in the MNS to provide extra parameter estimates. specifically we suppose
that the "minimum consumption requirments" depend on household sizen. This is
expressed as:

Consider the following standard specification of the Linear Expenditure Sys-
tem (LES):

where
n
~ bi =1.
1=1

(1a) 'Y/' =nd. +[,.1 1 (i = 1, 2, . . ., n) (3)

where Xi is expenditure on the ith good, and M is total money expenditure, with
L.X,. = M (for i = 1, . . ., n). The 'Y.,when positive, could be taken to represent theI 1

value of the "minimum consumption requirements" of the ith commodity, and
(M - L.'Y.)represents the "supernumerary consumption". Note that negative 'Y.I I 1
are possible and do not yield a simple intuitive explanation, beyond suggesting that
such commodities are unlikely to represent "essential consumption". However

L.'Y' rep resents the total subsistence consumption requirement. The b.'s are often
I I 1

referred to as the marginal budget share.
As it stands the structure of the demand system Equation (1) is underidenti-

fied. We may see this by posing the question of identification of a simultaneous
system, as the derivation of the structure from the reduced form;

where di and Ii are parameters relating "minimum consumption requirements" to
household size. For the consumption of commodities independent of household
size,di= 0, andIi = 0 for the consumption of commodities proportional to household
size. If we now examine the reduced form:

Xi =ai + biM + g,.fl (4)

Xi =ai + biM (i = 1, 2 . . ., n) (2)

we can see that we have 3n - 3 independent parameters amongst the ai' bi and gi
(note that adding-up will imply L,.fli= Ligi = 0, and Libi = 1, for i = 1, 2, . . .,n).
From these we want to calculate the (3n - 1) parameters (the bi' di' fj) in the struc-
ture formed by Equations (1) and (3). Thus we are now 2 identifying restrictions
short. However, we can achieve identification by imposing restrictions on the para-

meters of Equation (3). Specificallywe think of some of the 'Yias being proportional
to household size so that Ii is zero, others as being independent of household size so
that di is zero. Thinking of a household as a small community, Ii zero means i is
analagous to a private good for each member (we must all eat), and di equal to zero
means i is analagous to a public good (an individual's use of the broom or refrigerator
does not diminish its availability to other members of the household).

The list of 13 commodities which we use for estimation is contained in Table 1

and we suppose that the minimum requirements for all commodities except (10)

'housing',and (13) 'other non-food'areproportionalto householdsizeifi =0 for i =I-
10, 13), and minimum requirements for goods (10) and (13) are independent of

household size (di =0 for i = 10, 13). Thus we estimate the system (5) where €i is a
random term.

X7 = nh 'di + bi (Mh - Ljnh 'dj - 'Y1O- 'Y13)+ €i'

i,j= 1,..,9,11,12

The reduced form Equation (2), ignoring the random term, would provide us with
(2n-2) independent parameters amongst the ai and bi since the adding-upconstraint
LX. =M (i = 1, . . ..,n), which holds for each household, will imply1 1

n

.L ai =0,1=1
and

n
L b.= 1
i=l 1

(2a)

Thus the standard procedure in estimating a system such as Equation (2) is simply to
drop one equation. From this set of (2n - 2) parameters in the reduced form we
wish to construct (2n - 1) parameters in the structure - there are n of the 'Y.and1

(n -1) independent bi . The bi are identified but the 'Yi are not. Essentially we
require one additional restriction to identify.

The standard way of achievingidentification in this context is to set one of the

'Yito be zero. In particular in the ELES (where the extension is the inclusion of an
equation for savingso that M is total income rather than total expenditure) it is the

'Yi for saving which is set at zero although the role of this assumption is not always
explicit [see e.g. All (1985)].

for

for
with

X7 = 'Yi+ bi (Mh - Ljnh'dj - 'Y1O - 'Y13) + €i'

i= 10, 13;j= 1,...,9,11,12

n
~ bi = 1.1=1 (5)
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(Standard errors in parentheses)

Notes: (i) The b(i) are the marginal budget shares.

(ii) The entries in the columns headed dj and 'Yjare dj for i "* 10, 13 and 'Yj(equal to fi) for i = 10, 13 - see text,
particularly Equation (3) and the subsequent discussion. The units for dj are rupees per head and for 'Yjare rupees
per month.

(ill) "Other food" consists of Maize and Other Cereals, Sweets, Beverages, Gur and other food.

N
\0

)

Table 1 N\0

Parameter Estimates for Modified LES
0\

Urban and Rural Zero Urban Rural

975 Cases Observations 459 Cases 516 Cases

b(i) d.and1' b(i) di and 1i b(i) di and 1iI I

1. Wheat 0.027 10.873 16 0.025 8.159 0.054 10.888

(0.003) (0.349) (0.003) (0.373) (0.006) (0.685)

2. Rice 0.031 2.092 125 0.026 2.050 0.050 0.4135 :t..
(0.002) (0.301) (0.003) (0.398) (0.005) (0.562)

3. Pulses 0.007 1.739 26 0.006 1.772 0.012 1.235 t--

(0.001) (0.101) (0.001) (0.141) (0.002) (0.185)
t::

4. Meat and Eggs 0.121 -1.142 83 0.132 -1.3 26 0.080 -1.092 :E
..

(0.003) (0.616) (0.004) (1.059) (0.006) (0.719)
;:

...

5. Milk 0.127 6.297 69 0.108 4.666 0.197 1.229 ;:

(0.006) (0.957) (0.007) (1.221) (0.012) (1.863)

6. Vegetables,Fruits and Spices 0.118 1.176 2 0.120 2.270 0.101 -1 .014

(0.003) (0.616) (0.004) (1.024) (0.005) (0.762)

7. Edible Oils 0.076 3 .378 33 0.074 2.736 0.083 1.964

(0 003) (0.514) (0.004) (0.081) (0.006) (0.794)

8. Sugar 0.025 2.517 85 0.020 3.815 0.032 0.589

(0.001) (0.184) (0.002) (0.251) (0.002) (0.310)

Continued-

Table 1 - (Continued)

9. Tea 0.013 0.977 24 0.014 0.822 0.009 1.031
(0.001) (0.095) '(0.001) (0.150) (0.001) (0.143)

10. Housing 0.067 3.361 105 0.077 11.095 0.028 -0.676
(0.004) (3.169) (0.005) (5.581) (0.005) (3.240)

11. Clothing 0.114 4.788 5 0.112 4.244 0.120 2.469
(0.004) (0.663) (0.005) (1.032) (0.007) (0.988)

12. Other Food 0.33 2.359 144 0.033 0.735 0.047 2.125
(0.003) (0.324) (0.003) (0.496) (0.004) (0.493)

13. Other Non-food 0.241 -16.466 21 0.254 -16.448 0.187 -27.118
(0.006) (7.236) (0.008) (12.665) (0.008) (7.007)

2*Log-Likelihood -8723.4 -4202.9 -3149.6
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Havingimposed n restrictions on the di and Ii we have n - 2 over-identifying
restrictions. Accordingly there are (n - 2) restrictions on the reduced form.

The structure (5) was estimated directly using Deaton's NLFIML programme
for a maximum likelihood estimation of a complete demand system [see Deaton

(1981)]. The residuals are assumed to be drawn from a multinormal distribution
with mean vector 0 and variance V. The contemporaneous variances and covariances
make up the constant matrix V. We have not given any special treatment to zero
purchases and have simply included all observations for the relevant sample. Zero
purchases are generally below 15 percent of the sample of 975 cases, and are as low
as 2 households for the commodity (6) 'vegetables, fruit and spices' (see Table 1).
The estimates are presented in the next section.

This "modified" LES may be improved upon in a number of ways. For in-
stance, one can bring in other household characteristics such as the number of adults
or children (Barten 1964). Then the "minimum requirements" on tobacco or other
adult goods could be made to depend on the number of adults, whilst those on edu-
cation or other "children's goods would be dependent on the number of children.
Similarly, one might distinguish between predominantly male or female commodi-
ties. Unfortunately the 1976 MNS does not allow further refinements in the manner
described.

The standard method of identifying a modified LES in the absence of price
information [see Equations (2) and (3) above, and also Ahmad, Leung and Stern
(1984) for experiments with a 17-commodity classification for Pakistan] would
require, for instance, that the minimum consumption requirements for a particular
commodity group be specified ex-ante. The introduce an element of sensitivity we
have reestimated the modified LES with the identifying assumption that the mini-

mum requirement for the commodity group 'other non-food' is zero (see Appendix
Table 1). We do not report the full set of results here and comment only on the
differences that arise in identifying the LES differently in the sections below.

3. DATAAND ESTIMATES

The 13 commodity groups derived from the 1976 Pakistan MNSdata tapes are:
(1) 'wheat'; (2) 'rice'; (3) 'pulses'; (4) 'meat, fish and eggs'; (5) 'milk and products';
(6) 'vegetables, fruit and spices'; (7) 'edible oils' , (8) 'sugar', (9) 'tea'; (10) 'housing'
(including durables like furnishing and utensils; and fuel and light, such as gas,
electricity and water); (11) 'clothing' (including shoes, laundry and repairs); (12)
'other food' (including maize and other cereals, sweets, gur, and other food); and
(13) 'other non-food' (including cosmetics, tobacco, education, recreation, personal
hygiene and so on). This classification is determined by the MNS data set. It is not
possible to disentangle, say 'fuel and light' from (10) !housing', or 'tobacco' from
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(13) 'other non-food', although the demand response with respect to such commodi-
ties may have considerable importance in estimates of tax revenues or for other
purposes. A finer commodity classification is possible, however, with the 1979
Household Income and Expenditure Survey, and this will be the subject of further
work.

We present estimates for parameters based on the full 975-household sample,
along with estimates for urban households and rural households separately in Table
1. It is immediately apparent from the marginal budget shares, bi' that there are
significant differences between the urban and rural demand patterns. For instance,
the marginal budget shares for food-grains [commodities (1)-(3)] in rural areas are
considerably higher than for urban households. Correspondingly, urban households
have higher marginal budget shares in the case of (4) 'meat, fish and eggs'; (6) 'vege-
tables, fruits and spices'; (10) 'housing'; and (13) 'other non-food'. There are thus
limitations that need to be kept in mind in using the aggregateparameters based on
the full sample, giventhe differences in the patterns of demand. Within a given sector
there may be further differences on the basis of income groups [see Radhakrishna
and Murty (1980)] and these will be examined further with the 1979 Household
fucome and Expenditure Survey (HIES) for Pakistan which has a much larger sample
and finer commodity classification than the MNS. The differences in demand pat-
terns across rural and urban areas may, in part, reflect such income differences.
However these may also be due to different taste patterns, regional differences,
availability 0' items (such as gur) and so on. An investigation of this would require
piece-wiselinear estimates for different income groups within rural and urban areas
separately and will be attempted with the larger sample-size of the HIES data for
later years.

The uncompensated own-price elasticity 1/iiis given by:

'Y'
1/'i =(I-b.) --.L - 1

I 'X. I

where 0 < 'Yi< Xi and the elasticity is negative with an absolute value between bi
and 1. The uncompensated cross-priceelasticity 1/ijis given by

(6)

b.'Y'
1/.. = - :J.:.L

I} X.
I

where Xi is the expenditure on theith good. When 'Yi> 0 then 1/ij< 0, i.e. all goods
are gross complements. We present the uncompensated own-price elasticities for
the full, urban and rural samples evaluated at sample means in Tables 2 - 4. The
own-price elasticities are all negative. They are also predominantly lessthan unity in
absolute value, with the exception of (4) 'meat, fish and eggs', and (I3)'other non-

food', and these correspond to the negativevalues of the 'Y/sas seen in Table 1. Note

(7)
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Table 2
w
0
0

Uncompensated Price Elasticities (full sample)

Vegetables,
Wheat Rice Pulses Meat and Milk Fruits and Edible Sugar Tea Housing Clothing Other Other

Eggs Spices Oils Food Non-food
Co!.

Row "" (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (II) (12) (13)

1. Wheat -0.23625 -0.00401 -0.00333 0.00219 -0.01207 -0.00225 -0.00648 -0.00483 -0.00187 -0.00106 -0.00918 -0.00452 0.00517

2. Rice -0.06767 -0.59965 -0.01082 0.00710 -0.03919 -0.00732 -0.02103 -0.01567 -0.00608 -0.00343 -0.02980 -0.01468 0.01680

3. Pulses -0.03184 -0.00613 -0.29930 0.00334 -0.01844 -0.00344 -0.00989 -0.00737 -0.00286 -0.00161 -0.01402 -0.00691 0.00790

4. Meat and Eggs -0.15046 -0.02895 -0.02406 -1.11524 -0.08714 -0.01627 -0.04675 -0.03483 -0.01352 -0.00762 -0.06625 -0.03264 0.03735 ;:,.

5. Milk -0.07817 -0.01564 -0.01250 0.00821 -0.69016 -0.00845 -0.02429 -0.01810 -0.00703 -0.00396 -0.03442 -0.01696 0.0i940
::>-

6. Vegetables, Fruits t--

and Spices -0.11387 -0.02191 -0.01821 0.01196 -0.06595 -0.90836 -0.03538 -0.02636 -0.01024 -0.00577 -0.05014 -0.02470 0.02826 s::

0-

7. Edible Oils -0.08126 -0.01564 -0.01299 0.00853 -0.04706 -0.00879 -0.69304 -0.01881 -0.00730 -0.00412 -0.03578 -0.01763 0.02017
I:>

8. Sugar -0.05852 --;0.01126 -0.00936 0.00614 -0.03389 -0.00633 -0.01818 -0.47563 -0.00526 -0.00297 -0.02577 -0.01269 0.01452

9. Tea -0.06460 -0.01243 -0.01033 0.00678 -0.03741 -0.00698 -0.02007 -0.01496 -0.54747 -0.00327 -0.02845 -0.01402 0.01604
;:s

10. Housing -0.11673 -0.02246 -0.01866 0.01226 -0.06760 -0.01262 -0.03627 -0.02702 -0.01049 -0.91736 -0.05140 -0.02532 0.02897

II. Clothing -0.08504 -0.01636 -0.01360 0.00893 -0.04925 -0.00919 -0.02642 -0.01969 -0.00764 -0.00431 -0.70787 -0.01845 0.02111

12. Other Food -0.06593 -0.01269 -0.01054 0.00692 -0.03818 -0.00713 -0.02049 -0.01526 -0.00593 -0.00334 -0.02903 -0.58053 0.01637

13. Other Non-food -0.14752 -0.02838 -0.02359 0.01549 -0.08543 -0.01595 -0.04584 -0.03415 -0.01326 -0.00747 -0.06496 -0.03200 -1.11532

Table 3

Uncompensated Price Elosticities (urban sample)

Vegetables,
Wheat Rice Pulses Meat and Milk Fruits and Edible Sugar Tea Housing Clothing Other Other

Eggs Spices Oils Food Non.food
Co!.

Row (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

I. Wheat -0.27716 -0.00458 -0.00396 0.00296 -0.01042 -0.00507 -0.00611 -0.00852 -0.00184 -0.00393 -0.00948 -0.00164 0.00582

2. Rice -0.04284 -0.59681 -0.00931 0.00696 -0.02450 -0.01192 -0.01437 -0.02003 -0.00432 -0.00923 -0.02228 -00.386 0.01369

3. Pulses -0.01898 -0.00477 -0.27545 0.00308 -0.Q1085 -0.00528 -0.00636 -0.00887 -0.00191 -0.00409 -0.00987 -0.00171 0.00606

4. Meat and Eggs -0.09028 -0.02268 -0.01%1 -1.09662 -0.05163 -0.02512 -0.Q3027 -0.04222 -0.00909 -0.01946. -0.04696 -0.00813 0.02885 It'
;:

5. Milk -0.05598 -0.01407 -0.01216 0.00909 -0.73530 -0.01558 -0.01877 -0.02618 -0.00564 -0.01207 -0.02912 -0.00504 0.01789
I:>
;:s

6. Vegetables, Fruits ::tJ
<b

and Spices -0.06691 -0.01681 -0.01453 0.01087 -0.03827 -0.86305 -0,02244 -0.03129 -0.00674 -0.01442 -0.03480 -0.00603 0.02138 {j
0

7. Edible Oils -0.05992 -0.01505 -0.01302 0.00973 -0.03427 -0.01667 -0.75039 -0.02802 -0.00604 -0.01291 -0.03116 -0.00540 0.01914
;:s

8. Sugar -0.02702 -0.00679 -0.00587 0.00439 -0.01545 -0.00752 -0.00906 -0.37790 -0.00272 -0.00582 -0.01405 -0.00243 0.00863 S.

9. Tea -0.04902 -0.01232 -0.01065 0.00796 -0.02803 -0.01364 -0.01644 -0.02292 -0.65118 -0.01056 -0.02549 -0.00442 0.01566 ;0;-
1:;'

10. Housing -0.06233 -0.01566 -0.01354 0.Q1013 -0.03565 -0.01734 -0.02090 -0.02915 -0.00628 -0.84008 -0.03242 -0.00561 0.01992 ;:s

II. Clothing -0.05744 -0.01443 -0.01248 0.00933 -0.03285 -0.01598 -0.01926 -0.02686 -0.00579 -0.01238 -0.76368 -0.00517 0.01835

12. Other Food -0.06164 -0.01549 -0.01339 0.01001 -0.03525 -0.01715 -0.02067 -0.02882 -0.00621 -0.01329 -0.03206 -0.83504 0.01%9

13. Other Non-food -0.08729 -0.02193 -0.01896 0.01418 -0.04992 -0.02428 -0.02927 -0.04082 -0.00879 -0.01881 -0.04540 -0.00786 -1.08201
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that the negative "I/s are generally insignificantly different from zero. The cross-
price effects for most commodities are negative, again the exception being those

cases for which the "I/s are negativeand the substitution effects prevail. Apart from
the cross-price effects with respect to the price of (1) 'wheat', (5) 'milk' and to some
extent (11) 'clothing', the absolute values of the cross-priceterms are small.

Given the significantly different patterns of consumption in rural and urban
areas it is interesting to evaluate an aggregatedemand response using the piece-wise
LES (PLES) parameters for the urban-rural subdivision of the sample. The

'composite' aggregateelasticity matrix, with T/iiand T/ijas the own- and cross-price
elements, may be expressed as the weighted averages of the own- and cross-price
elasticitiesof the relevant sub-groups:

T/..=~ SC 'Y}C
11 C i "ii

(8)

'Y} = ~ C C

"ij "" s . T/..C I II
(9)

and

x~
s~= L

I ~ X~
C I

where c denotes the cth class and sf is the proportion of the aggregate consump-
tion of the ith good accounted for by the cth class. The aggregateelasticity matrix
based on the PLES estimates for rural and urban sectors is presented in Table 5. This
may be compared with the full-sampleestimates from Table 2. For instance the own-
price elasticity for (1) 'wheat' is -0.34 for the PLES (a weighted average of -0.38
for the rural sector and -0.28 for the urban), whereas the full sample estimate
was -0.24.

The expenditure elasticities for rural, urban and all household groups are
presented in Table 6. These also reflect differences in the consumption patterns
across rural and urban households. These differences are most pronounced in the
food grainscommodity groups, and for sugar.

Identification of a modified LES on the assumption that the "Iifor (13) 'other
non-food' is zero leads to results that are not too dissimilarto those-reported above,

especially with respect to the marginal budget shares bi (see Appendix Table I for
the parameters corresponding to the classifications of the sample as in Table I).
However, since "113is arbitrarily zero in this formulation, differences arise with

respect to the magnitudes of some of the "Ii"Since the elasticities calculated involve
both the b. and the "I" there are bound to be differences between the two formula-I I

tions. However, our experiments suggest that the magnitudes of the own-price
effects are not significantly altered, and for some purposes the elasticities may be
treated as rough approximations of each other.

(10)
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Appendix Table I

Para1l'U!terEstimates fOT Modified LES

Fun Sample 975 Cases Urban 459 Cases Rural 576 Cases

bf 1f R2 b. 1f R2 bf 1, R2,

1. Wheat 0.262 11.119 0.28 0.025 8395 0.42 0.053 11.840 037

(0.003) (0.319) (0.003) (0332) (0.006) (0.579)
2. Rice 0.032 2330 0.16 0.026 233 0.18 0.050 1.245 0.18

(0.002) (0.269) (0.003) (0366) (0.005) (0.467)
3. Pulses 0.007 1.788 0.15 0.005 1.85 0.16 0.012 1.452 0.15

(0.001) (0.094) (0.001) (0.134) (0.002) (0.157)
4. Wheat and Eggs 0.121 -0.224 0.59 0.132 -0.181 0.67 0.Q81 0.166 035

(0.003) (0.435) (0004) (0.726) (0.006) (0.568) t::I'"
5. Milk 0.127 7372 0.33 0.108 5536 0.41 0.198 4.536 0.37

(0.006) (8.801) (0.007) (0.947) (0.012) (1.508)
6. Vegetables, etc. 0.119 2.074 0.61 0.120 3326 0.64 0.101 0.604 0.48 ::a

(0.003) (0.447) (0.004) (0.745) (0.005) (0.593)
7. Edible OOs 0.076 3.977 0.41 0.075 3.392 0.48 0.083 3.356 0.28 <:)

(0.003) (0.422) (0004) (0.652) (0.006) (0.655)
::s...'"

8. &rgar 0.025 2.684 038 0.020 4.038 0.41 0.032 1.079 033 S.
(0.001) (0.161) (0.002) (0.224) (0.002) (0.254)

9. Tea 0.013 1.071 0.28 0.014 0.952 036 0.009 1.169 0.15 :r.
(0.001) (0.082) (0.001) (0.124) (0.001) (0.124)

...
iii

10. Housing 0.070 0.601 0.26 0.076 2.549 030 0.033 -0.071 0.07 ::s

(0.004) (0.431) (0.005) (0.736) (0.005) (0.473)
11. Clothing 0.114 5.653 0.50 0.112 5326 0.53 0.120 4.466 0.44

(0.004) (0.515) (0.005) (0.810) (0.007) (0.765)
12. Other Food 0.033 2.625 0.16 0.032 1.066 0.16 0.047 2.914 0.28

(0.003) (0.288) (0.003) (0.445) (0.004) (0.403)
13. Other Non-food 0.238 0 0.68 0.254 0 0.72 0.180 0 0.58

(0.006) (0.007) (0.008)

2. Loglikelihood -8731.8 .8 -4201.8 -3162.4

Standard errors in brackets. w
Note: These parameters are based on the standard identifying assumption that 1f for (13) 'other non-food' is zero. 0

The b, are marginal budget shares, and 1f' minimum consumption requirements, defmed in the test.
-..J
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