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A note on elasticity estimation of censored demand systems

l. Introduction
In arecent paper by Golan, Perloff, and Shen (2001), the method of maximum entropy
was introduced to estimate a censored AIDS model. However, in the posterior analysis
of the paper, the price and expenditure elasticities were evaluated using the formulafor
the uncensored systems. In this note we show that the way to evaluate elasticity using
such aformulaisinappropriate for censored model and an appropriate method is

developed thereafter.

. Elasticity of Uncensored AIDS model

We define an uncensored empirical AIDS modé as:
. Y
\W =0L+y|nP+B|n?+8=U+8, Q)

where W isa (M+1) column vector of expenditure shares, Pisa(M + 1) column vector
of commodity prices, equation parameters are: a [(M+1) x 1], y [(M+1) x (M+1)], and
[(M+1) x 1]. eisa[(M + 1) x 1] vector of equation error terms, Y is total expenditure and

P isatranslog priceindex defined by:
. , 1 ,
INP" =a,+a InP+§(InP)y(InP), (2

where o, isascalar parameter.

If it is assumed that the error term ¢ is distributed normal with a mean vector of

zeros, the following expected budget share is derived:



E(\N*):a+y|nP+B|n%. 3

Then, the uncompensated (Marshallian) price elasticity is given by:

E:_A+y—[3(oc+*ylnP)’ 4
EW)
where Eisa[(M+1) x (M+1)] matrix of cross and own price elasticities; A isa[(M+1) x

(M+1)] diagona matrix of ones.

The key issue in deriving elasticities is to use expected values of observed shares.

I[11.  Elasticity of Censored AIDS model
Expected values of observed expenditure shares can be obtained from the
censored demand system by summing the products of each regimes probability and
expected conditional share values over al possible regimes.

Suppose the censored rule for equation (1) is defined as:

W YW, it W0,

W=y S ©)
0, if W <0,

where W and W are |atent and observed shares respectively, and Sis a set of all positive
share’ s subscripts. This mapping makes W (i) lie between 0 and 1, and (ii) sum to unity
(Wales and Woodland).

Let R represent the k™ demand regime and define it as:

R =W, =W, =--=W, =0W,_, >0,--,W,,,, >0). (6)
That is, the regime of the first kK W s are zeros and the rest are positive. Given k zero W's,
other possible regime can be transformed to this pattern by rearranging the ordering of

the W s so that the first k are zeros. Then we have the expected share for commodity j as:



M +1

EW,) = Y og EW, IR), ©

where a. isthe probability of regime R, occurring, and

ag = prob(R,) = prob(W, =W, =--- =W, =OW,,, >0,---,W,, > 0)
u, I“glgi*gsi :\iz:ui*,gz& UM+1*,12§8i (8)
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where ¢ (e;,€,,-:-,€y ) isthe multivariate normal pdf with a mean vector of zeros. The

expected share value conditional on purchase regime Ry can be represented as:

EWIRD. sk
SEW IR)
EW, [R) =1 9
0, if j<k;

with E(\Nj* IR)=U, +E(,; [R)=U, +a—R“. Uj isthej™ row of U givenin (1), and
o

R
ag =_-[o de, jdgz .[ dgk _U-[ dey - _U-[ de -y _lj[gid)(gl’gz""’gM)dgM-(10)

The calculation of elasticity is based on equation (7), which involves the evaluation of (8)
and (10). Equations (8) and (10) are M-fold integrals and we may approximate them by
numerical procedure (Gauss quadrature). Given that there are 2*-1 purchase regimes,
one needs to evaluate (8) and (10) 2¥ times. Thiswould be very time consuming.

However, a simulation procedure can be used instead to evaluate elasticities.



Assume we have R replicates of the [M+1] error term vector, ein (1). Ther™
simulated latent share, (W"), , evaluated at sample means of the exogenous variables

(indicated by abar over avariable) is:

W), =a +y|n5+[3|n;*+er, (11)
P

where g isther" replicate of e. The ™ replicate of observed sharei given by (5) then is

(Vvi*)r/Z(Wj*)r; if (Vvi*)r > 0,
(Vvi)r = jes (12)
0, if (W), <0,
where the subscript i of W represents the i element in the vector of W. The expected

observed share vector for R replicates is then calculated as ssimple average of these

simulated values:
EW) == W), (13)

Suppose we have asmall changein pricej, AP;, the elasticity vector with respect to this
price changeis:

_ AE(W) P+AP; /2
=0 e Ew) < AEW) /2
J

where §; is avector of 0'swith thej™ element 1, and AE(W) is the change of the

simulated E(W) given the change of price, AP;.



REFERENCES

Golan, A., J. M. Perloff, and Shen, E. Z., 2002. *Estimating a Demand System with
Nonnegativity Constraints: Mexican Meat Demand”. The Review of Economics
and Statistics 83, 541-550.

Wales, T. J., and Woodland, A. D., 1983. "Estimation of Consumer Demand Systems

with Binding Non-Negativity Constraints." J. Econometrics 21, 263-85.



EB No

2003-08

2003-07

2003-06

2003-05

2003-04

2003-03

2003-02

2003-01

2002-12

2002-11

2002-10

2002-09

(__OTHER A.E.M. EXTENSION BULLETINS )

Fee
Title

Estimation of Censored LA/AIDS Model With
Endogenous Unit Values

Modeling the Household Purchasing Process Using
a Panel Data Tobit Model

Estimation of a Censored AIDS Model: A Simulated
Amemiya-Tobin Approach

Price and Quality Effects of Generic Advertising:
Salmon in Norway

Coupon Redemption and Its Effect on Household
Cheese Purchases

Dairy Farm Management Business Summary, New ($15.00)

York State, 2002

Fruit Consumption, Dietary Guidelines, and
Agricultural Production in New York
State--Implications For Local Food Economies

Future Structure of the Dairy Industry: Historical
Trends, Projections and Issues

Prospects for the Market for Locally Grown Organic (12.00)

Food in the Northeast US

Dairy Farm Management Business Summary: New ($15.00)

York State, 2001

Needs of Agriculture Educators for Training,
Resources, and Professional Development in
Business Management and Marketing

Financial Management Practices of New York Dairy
Farms

(if applicable)

Author(s)

Dong, D. and Kaiser, H.
Dong, D., Chung, C., Schmit, T. and
Kaiser, M.

Dong, D. and Kaiser, H.

Myrland, O., Dong., D. and Kaiser,
H.

Dong, D. and Kaiser, H.

Knoblauch, W., Putnam, L. and
Karszes, J.

Peters, C., Bills, N., Wilkins, J., and
Smith, R.D.

LaDue, E., Gloy, B. and Cuykendall,
C.

Conner, D.

Knoblauch, W. A,, L. D. Putnam,
and J. Karszes

C. A. Schiough and D. H. Streeter

Gloy, B. A, E. L. LaDue, and
K. Youngblood

Paper copies are being replaced by electronic Portable Document Files (PDFs). To request PDFs of AEM publications, write to (be sure to
include your e-mail address): Publications, Department of Applied Economics and Management, Warren Hall, Cornell University, Ithaca,
NY 14853-7801. If a fee is indicated, please include a check or money order made payable to Cornell University for the amount of your
purchase. Visit our Web site (http//aem.comell.edu/outreach/materials.htm) for a more complete list of recent bulletins.



	Diansheng Dong and Harry M. Kaiser
	Cornell University
	D_noteElasticity.pdf
	Harry M. Kaiser
	Department of Applied Economics and Management
	II.Elasticity of Uncensored AIDS model
	III.Elasticity of Censored AIDS model


