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Derivation Notes 02 
MRT=MCX/MCY

 
Suppose that production technologies are ),( XX LKFX =  and  and 
resource constraints are defined as 

),( YY LKGY =

YX KKK +=  and YX LLL += . Show that MRT= 
MCX/MCY. 
 
First, totally differentiate  and Y : X
 

XLXK dLFdKFdX
XX

+=          (1a) 

YLYK dLGdKGdY
YY

+=         (1b) 
 
Secondly, totally differentiate the resource constraints: 
 

YX dKdKKd +== 0          (2a) 

YX dLdLLd +== 0          (2b) 
 
Equation (2) implies that 
 

XY dKdK −=           (3a) 

XY dLdL −=           (3b) 
 
From (1): 
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Using (3) in (4), we get: 
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We may re-write (5) as follows: 
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From production efficiency, we know that 
XXYY KLKL FFGG // = .1 Hence, 
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Next, from the profit maximization condition, you know that 
 

rFP
XKX =           (7a) 

rGP
YKY =           (7b) 

 
You also know that  
 

XX MCP =           (8a) 

YY MCP =           (8b) 
 
Hence, using (7) and (8) in (6), 
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Hence, 
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1 Recall that production efficiency imposes 
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