Professor Susan Athey1 4 . 0 3 HANDOUT: Price Indices and the Expenditure FunctionThe goal of a price index is to measure the change in a consumer�s well-being as aresult of changes in prices. The �ideal� measure of the consumer�s change in well-beingcan be expressed as follows:Itrue =

EPPU

EPPU_{xN yN}xO yO_{( , , )}( , , )

.Unfortunately, we don�t in general know the consumer�s expenditure function.Assume that we can�t observe people�s utility, just their choices and the prices at whichthey made those choices. We want to know whether a consumer would have to spendmore to achieve a given utility level under (i) old prices, or (ii) new prices.It is typical to use new prices in numerator, old prices in denominator (this is in contrastto Nicholson�s treatment of consumer surplus). A generic price index takes the followingform:Generic price index:

PWPWPWPWxN x yN yxO x yO y+

The two most commonly used indices are Laspeyres and Paasche. The differencebetween Laspeyres and Paasche is the weights on the prices. The weights are given asfollows:Laspeyres: Observed quantities at old prices. Wx=

XO

, Wy =

YO

.Paasche: Observed quantities at new prices. Wx=

XN

, Wy =

YN

.Laspeyres overstates change in cost of living: We can argue this using revealedpreference. First, we show that when the Laspeyres index shows no change in the cost ofliving (IL = 1), the consumer is better off. When

PXPYPXPYxN O yN O xO O yO O+ = +

, then aconsumer who can afford bundle (XO,YO) under the old prices can still afford (XO,YO) underthenewprices.So,atthenewpricestheremightbesomeotherbundlewhichcoststhesame as (XO,YO), but which yields higher utility.Likewise, if

PXPYPXPYxN O yN O xO O yO O+ < +

, the same argument holds: at the newprices, the cost of buying the old bundle (and thus staying on the old indifference curve)goes down. This corresponds to Laspeyres index less than one. You can similarly showthat we can�t say anything about the change in welfare when Laspeyres is greater than one.

We can also show that Laspeyres overstates the change in the cost of living using theexpenditure function. But, there is a sticky issue which we glossed over in the lastparagraph: what to take as the reference utility? We wish to compare the followingquantities:

PXPYPXPYxN O yN OxO O yO O+

and

EPUEPUxN yNxO yO( , , )( , , )

Notice that, if we take

UVPYxO yO0 ” ( , , )

=

UXYO O( , )

, then

EPUPXPYxO yO O xO O yO O( , , ) = +

, which gives us something to work with for comparisons:the denominator will be the same. How about the numerator? Well, it is straightforward tosee that

EPUPXPYxN yN O xN O yN O( , , ) £ +

. Clearly, buying the old bundle is one way tokeep utility constant at the old level,

; but, the expenditure function tells us theleast-cost way to keep utility constant at a given price vector, and there is no reason tobelieve that the old bundle is the least-cost way of getting to the old indifference curve at thenew prices. Thus, we have shown that ‡

EPUEPUxN yN OxO yO O( , , )( , , )

Paasche understates the change in the cost of living: When the Paasche index is one (IP= 1), the consumer is worse off. That is, if

PXPYPXPYxN N yN N xO N yO N+ = +

, a consumerwho can afford bundle (XN,YN) under the old prices can also afford (XN,YN) under the newprices. But, (XN,YN) isn�t necessarily what the consumer would choose given that she canaffordtobuy(XN,YN)attheoldprices;theremightbesomeotherbundleattheoldpriceswhich costs the same as (XN,YN), but that makes the consumer better off. Thus, if thepricesaresuchthatthenewbundlecoststhesameinbothperiods,theconsumermusthavebeenbetteroffunderoldprices,whereshecandoevenbetterthan(XN,YN)atthesamec o s t . SimilartothecaseofLaspeyres,thealgebraicargumentproceedsbyshowingthat:

PXPYPXPYxN N yN NxO N yO N+

£

EPUEPUxN yN NxO yO N( , , )( , , )

where

UVPYN xN yN” ( , , )

=

UXYN N( , )

. The numerators are the same, by definition; thedemoninator of the Paasche index is greater than that of the ideal index, since theexpenditure function gives the least cost way of achieving .