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COMPENSATING AND UI)VALENT VARIATIONS 161
Confirms my definitions of CV and EV.
think of (p°, m®) as being the status quo and (p’,m’) as being a proposed
change, although this is not the only interpretation.
Then the obvious measure of the welfare change involved in moving from
(p°,mO) to (p’,m’) is just the difference in indirect utility:

From Hal Varian, Microeconomic Analgsis 3rd ed.
Q

v(pl7 ml) - v(poa mO).

If this utility difference is positive, then the policy change is worth doing,
at least as far as this consumer is concerned; and if it is negative, the policy
change is not worth doing.

This is about the best we can do in general; utility theory is purely ordi-
nal in nature and there is no unambiguously right way to quantify utility
changes. However, for some purposes it is convenient to have monetary
measure of changes in consumer welfare. Perhaps the policy analyst wants
to have some rough idea of the magnitude of the welfare change for pur-
poses of establishing pricrities. Or perhaps the policy analyst wants to
compare the benefits and costs accruing to different consumers. In circum-
stances such as these, it is convenient to choose a “standard” measure of
utility differences. A reasonable measure to adopt is the (indirect) money
metric utility function described in Chapter 7, page 109.

Recall that u(q; p, m) measures how much income the consumer would
need at prices q to be as well off as he or she would be facing prices p
and having income m. That is, u(q; p,m) is defined to be e(q,v(p,m)). If
we adopt this measure of utility, we find that the above utility difference
becomes

pla;p',m') — p(a; p°,m°).

It remains to choose the base prices q. There are two obvious choices:
we may set q equal to p° or to p’. This leads to the following two measures
for the utility difference:

EV = u(p®%p',m’) — p(p%p°,m°) = u(p’; p’,m’) —m° (10.)
CV = u(p’;p',m’) — p(p';p°,m°) = m' — u(p’; p°,m°). '

The first measure is known as the equivalent variation. It uses the
current prices as the base and asks what income change at the current prices
would be equivalent to the proposed change in terms of its impact on utility.
The second measure is known as the compensating variation. It uses the
new prices as the base and asks what income change would be necessary to
compensate the consumer for the price change. (Compensation takes place
after some change, so the compensating variation uses the after-change
prices.)

Both of these numbers are reasonable measures of the welfare effect of a
price change. Their magnitudes will generally differ because the value of a
dollar will depend on what the relevant prices are. However, their sign will



Another confirmation, from Mas-Colell, Whinston, and Green, Microeconomic Theory.
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A money metric indirect utility function can be constructed in this manner for
any price vector p >» 0. Two particularly natural choices for the price vector p are
the initial price vector p° and the new price vector p!. These choices lead
to two well-known measures of welfare change originating in Hicks (1939), the
equivalent variation (EV) and the compensating variation (CV). Formally, letting
u® = v(p°, w) and u' = v(p*, w), and noting that e(p°, u®) = e(p', u') = w, we define

EV(p°, p',w) = e(p® u') — e(p°, u®) = e(p®, u') — w (3.11)
and
CV(p° p',w) =e(p',u') —e(p', u®) = w — e(p', u). (3.12)

The equivalent variation can be thought of as the dollar amount that the
consumer would be indifferent about accepting in lieu of the price change; that is, it
is the change in her wealth that would be equivalent to the price change in terms of
its welfare impact (so it is negative if the price change would make the consumer
worse off). In particular, note that e(p°, u') is the wealth level at which the consumer
achieves exactly utility level u', the level generated by the price change, at prices p°.
Hence, e(p°, u') — w is the net change in wealth that causes the consumer to get utility
level u! at prices p°. We can also express the equivalent variation using the indirect
utility function v(-, -) in the following way: v(p®, w + EV) = u'.?2

The compensating variation, on the other hand, measures the net revenue of a
planner who must compensate the consumer for the price change after it occurs,
bringing her back to her original utility level u°. (Hence, the compensating variation
is negative if the planner would have to pay the consumer a positive level of
compensation because the price change makes her worse off.) It can be thought of as
the negative of the amount that the consumer would be just willing to accept from
the planner to allow the price change to happen. The compensating variation can
also be expressed in the following way: v(p!, w — CV) = u°.

Figure 3.1.2 depicts the equivalent and compensating variation measures of
welfare change. Because both the EV and the CV correspond to measurements of
the changes in a money metric indirect utility function, both provide a correct welfare
ranking of the alternatives p® and p'; that is, the consumer is better off under p! if
and only if these measures are positive. In general, however, the specific dollar

pI=py=1

22. Note thatif u! = v(p®, w + EV), then e(p°, u') = e(p°, v(p°, w + EV)) = w + EV. This leads
to (3.L1).

Figure 3.1.2

The equivalent (a
compensating (b)
variation measure
welfare change.
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