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Two ways to get a demand function for an input

(i) Vary p,, recompute n;'s (if a, = a 1‘.{ will change when raise P
: n
/) :
resolve LP for x; change in price, p,, affects production cost plus + .. profit «,

compute new demand function w* = ZzM =Y a,wx,".
i 1

© %= g'w.p) = max pfix) - Zwp,

,

(Note : wa. o <-!cu::wuv\ oA \AV\(M‘\‘M&(
W\V%\“ J.ILW\u\A ﬂ\&%t‘\“’v\ L\QAO)

(u) Use Shadow Prices

The above impliéitly assumes that if there is no constraint on ,:; total use of input

e
changes. Bu‘t;.&?c;c is a constraint and it is binding, one could get no change in w, as
P« changes. at to do in that case: :

Shadow prices are associated with a constraint o
Lo . B N - -
v max pAx) - Twp stx, = x,, fixed
{
If x, is a fixed input, input demand functions look like X, = GWyreers Wpts XKoo D).

variable profit look like ;ig-‘(“'w---wu-n XwP) @ K

0tal profit & f(Wy,..., Wy XpD) = X(W,,..., Wy X)) - WKy -

Gss A = -a_i (Wyseees Wy, X, p) value (marginal profit) associated with relaxing the constraint x,, < ¥

9x,
A= _om
A =A-w, where 3 = (Wi1ees Wags Xy, p)
XN
Xw,...,w,., Wy X D) g 5 \
- _ . aw = v - -— -
MWypen, Wy, X, p) 27 Doth shadow prices N N
o o - \.
A { .,\
. - = - - © —
Then procedure is  fix x compute A, vary X,, recompute A X,

Plot X?wl,,,,, Wy.1o Wy X, p)  as function of X, —take this as the demand curve.

Can prove that these two demand functions are equivalent
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FIGURE 2.—Demand for ip‘igation water at various prices,
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FIGURE 3.—Short-run demand surface for irrigation water,
cash crop farms, two soil grades:
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QP vs LP
What about if there is a downward sloping p = 6(y)

max p,ef(x) - Zwyx,
= pfix)=w i=l.,N
py = 6[(f(x)]

i.e., O[f(x)] f(x) = w,

solve for x; and P,

Resulting input demand curve is x, =g'(w).

Effect of incorporating a non-zero demand elasticity is to reduce effect of price.change on
demand for an input output — to ¥ instead of y’ "’

<. a smaller change in output supply

~ a smaller change in input demand

Moreover, the more inclastic the demand for y the smaller the chinge in input demand.

(opposite of Howitt)

To see how this relates to distinction between LP ud@

QP: max PR ACAR

LP: max IKY - X=p-¢ P:S ‘¢.b:?‘
g Z@-c)yi-Ihy a quadratic objective
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