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239101KS   2007 MIDTERM EXAM:  Answer all questions 
 
(1)  A product ion funct ion is hom ogeneous if k:  

f (tx1,tx2 ) = t k f x1,x2( )  

This m eans (choose one) :  
(a)  ¥ K< 1 decreasing returns 

¥ K= 1 constant  returns 
¥ K> 1 increasing returns 

 
(b)  ¥ K> 1 decreasing returns 

¥ K= 1 constant  returns 
¥ K< 1 increasing returns 

 
( c)  ¥ t< 1 decreasing returns 

¥ t= 1 constant  returns 
¥ t> 1 increasing returns 
 

(d)  ¥ t> 1 decreasing returns 
¥ t= 1 constant  returns 
¥ t< 1 increasing returns 
 

 
 
The answer to this quest ion is (a) .  This is the basic definit ion of 
hom ogeneity.  Scale economies will, with hom othet ic funct ions, 
depend on the degree of hom ogeneity as m easured by the param eter 
t .  For exam ple, t= 1 m eans we have constant  returns to scale.  When 
t> 1, then increases in output  are greater than proport ional to 
increases in inputs.   
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(2)  Consider the product ion funct ion     

y = AK
!
L

1"!( )      where   1>! > 0  
 
-  EXPLI CI TLY DERI VE dem and for K and L for the profit  
m axim izing firm as a funct ion of output  and input  prices. 
-  DEMONSTRATE that  the product ion funct ion is hom ogeneous of 
degree one. 
-  DERI VE the Allen elast icit y of subst itut ion between K and L.  
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set up a Lagrangian contrained optimization problem. 

profit maximization requires cost minimization.
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from our production function, with substitutions
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We now have input demands as a function of output.
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(3)  Consum er opt im izat ion im plies 
(choose - -  only one of the answers is correct )   

 
(a)  that  the cross-subst itut ion effect  !  xhi (p, u) / !  pj  (holding 
the ut ility  level u constant)  between any two goods i and j  out  of 
m any goods ( I  >  2)  is always posit ive.  
 
(b)  that  the own subst itut ion effect  (holding u constant)  for any 
good is negat ive only if the num ber of goods I  is equal to 2.  
 
( c)  that , if a certain good is an inferior good, then the Marshal 
lian dem and funct ion (own price on the vert ical, quant it y on the 
horizontal axis)  for that  good is upward-sloping.  
 
(d)  that  the Hicksian dem and funct ion for good i (own price on 
the vert ical, quant it y on the horizontal axis)  is always shifted 
upward, if the price of some other good j  increases.  
 
(e)  that  the Marshallian dem and funct ion for a certain good (own 
price on the vert ical, quant it y on the horizontal axis)  is f lat ter 
than the Hicksian dem and funct ion, if that  good is a norm al 
good.  
 
 
Consider a drop in price.  This im plies an increase in dem and.  
However, on the com pensated dem and curve, the com pensat ion 
im plies a loss of income ( to com pensate for the gain from  the 
price drop)  and so the increase in dem and is less than in the 
uncom pensated case.  Sim ilar logic applies for price increases.  
This m eans the Hicksian dem and curve will be steeper. 
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(4)  Assum ing a CES product ion funct ion, where  
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and y is output  while X represents inputs.  From  the first  order 
condit ions, we have:  
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 Explain the definit ion and m eaning of the coefficient  σ. 
 
The coefficient  σ is the elast icit y of subst itut ion.  I t  m easures the ease 
with which we can shift  relat ive input  quant it ies in response to relat ive 
change in price.  I n other words it  gives us the curvature of the 
isoquant . This is easy to see if we rearrange the equat ion and take 
logs:  
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So that clearly ' is the Allen - elasticity of substitution.

 

 
 
 
 

(5)  Explain ShephardÕs lem m a and how it  relates to the envelope 
theorem . 

 
ShephardÕs lem m a tells us that  the part ial derivat ive of a cost  funct ion 
with respect  to input  price is the input  quant it y.  This is a special case 
of the envelope theorem m apping part ial derivat ives evaluated at  an 
opt im ized solut ion to the solut ion values them selves. 


