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Winter Term 1997

Consumer Surplus

Cd culating the Change in Consumer Surplusin the Case of Linear Demand.:

Let p
Ap=p,-p >0 D, o
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From the figure:

ACS = -[a+b] = -ApQ, — % (Ap)(—AQ) Q Q Q
=-[(a+b+c)-c]=-ApQ, + % (Ap)(-AQ)

If you are lucky enough to know both the initial and final quantity and price, then you can
calculate the various areas directly, asin these formulas. If however you do not know, say,
the new quantity, because the policy that will raise price to p, has not happened yet (or it has
happened but amidst other changes that may have shifted the demand curve), then you will
need to estimate Q, somehow. Oneway of doing thisisto first obtain an estimate of the
elasticity of demand, and then use that to estimate AQ from Ap. For example, let E be the
(positive) arc easticity of the demand curve between the two points, defined as

aQ
E=()p where Q=2 % =Q +3aQ ad p= P Pezp s yap.

p
Then the equation defining the e asticity can be solved for AQ in terms of Ap asfollows:
_AQ
E - _QlJfA—ypzAQ . insarting the definitionsof Q and p';
P+ %0p
Ap  __ AQ , multiplying both sides by i;
pthAp  Q+%AQ P+ % Ap
EAP(Q, + % AQ) = —-AQ(p, + % Ap) , multiplying both sides by the two
denominators;
AQ(p, + % Ap) + EAp 1, AQ = —EAPQ, , moving terms with AQ to the left

and othersto the right;
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AQ[p, + % Ap + % EAp] = —EAPQ, , factoring out AQ;

AQ[1+ %1+ E) ] =-E % Q, ,dividing through by p; and grouping terms;
1

Ap
AQ =-EQ, Py AoD] , dividing by the bracketed expression.
H+ya+E)p

Now substitute this expression for AQ into the last expression above for ACS

ACS = -ApQ, + %2(4p)(-AQ)
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Thus, collecting terms,
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Notice that this expression only requires data on:

* The percent changein price (relative to initial price): &p

P
 Thevalue of initid demand, p;Q:; and

*The arc elasticity of demand, E.



