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8.1 Marginal Productivity
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1. 1% Marginal productivity ¥esilasemsnanaiee vinilansunswanae lui

a) Q=05K? —2KL + L? b) Q =20+8x+3x*—0.25x° +5y +2y* —0.5y°
MP, =k —2L MP, =8+6x—0.75X?
MP =2L-2K MP, =5+ 4y—15y’

2. 111 Marginal Cost voswiheraavesiladonensnaadian niniladdudunumsnan
w0l taz Marginal Cost fis1Huailo x=5 , y=3
C =3x*+7X+1.5xy + 6y +2y?
e MC,=6x+7+15y
MC, =15x+6+4y
. Marginal Cost of x Lﬁf’) x =5 and y=3 Ao

MC, =6(5)+7+1.5(3)=415
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Income Determination Multipliers and Comparative Statistics

Y=C+I+G+(X-M)

where C =C, +bY G =G, M =M, +mY

| =1,+iY X =X,
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Example iviuald Q =50—4P, +3P, + 2P, +0.001Y w P, =5, P, =7,
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Rearranging terms and substituting the known parameters,

R Elz(@J ~-0.81(0.10) =—0.081
Q P,

M Pzn,ﬁwiju 10%, Q,ana18.1%
oQ OP.
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8.4 Optimization of Multivariable Functions in Economics
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Example 1590unanduiiaesriane aun1 xuazdud y Taed profit function.
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7w, =64-4x+4y=0

7, =4x—-8y+32
Weudaumsela X =40, y =24

2. w1 Second Order Direct Partial Derivatives and make sure both are negative
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8.5 Constrained Optimization of Multivariable Functions in Economics
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2.Setup C=8x*—xy+12y? + A(42—x—y)

3. Take FOC Nagaiu
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8.6 Homogeneous Production Function
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fidevesiladeiesnidi 1 MueANIN the function is homogeneous less than 1

Haddy z=f (X, y) is homogeneous of degree N , if for all positive of K
f(kx,ky)=k"f(x,y)

Example the degree of homogeneity of a function is illustrated below,

1. Z =8X+9Y is homogenous of degree 1 because

f (kx, ky) =8kx +9ky = k(8x+9y)
2. Z=x"+ Xy + y2 is homogenous of degree 2 because

f (kx, ky) = (kx)? + (kxy) + (ky)?
=Kk*(X* +xy+Yy?)

2X
3. Z =— is homogenous of degree 0 because

f (kX, ky): 2k ZJ{QJ since K =k’=1
ky y k

8.7 Returns to Scale
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qusu N3 Waﬂﬁ homogeneous >, <, =1, returns to scale %Lﬂu Increasing , constant or

diminishing

Y
Jd o a 1
Example Mnilandumswanae 11117521 level of homogeneity 1182 returns to scale

3x*
V95
2 2 5,2 2 2
ms1z f(kx,ky) = 3(kx)2 =(Ej 3—X2= 3L2 since (Ej =k°=1
5(ky) k) 5y 5y k

Wufe homogeneous of degree 0, and return to scale are decreasing

b) Q=Xx>+6xy+7y
ms1z f(kx,Ky) = (kx)? +6(kx)(Ky) + 7(ky)? = k®(x* + 6xy + 7y?)

Wufe Q % homogeneous of degree 2, and return to scale are increasing

8.8 Optimization of Cobb-Douglas Production Function

a J o a d d o a ]
ﬂ”IS’JLﬂ'iWZWTINLﬁﬁslﬁf”Hﬁ@iGluﬂﬁ’JLﬂ313ﬁﬂﬁﬂ%uﬂﬁﬂﬁ§l 1% Cobb-Douglas Production fr

q=AK“L’ (A>00<a,f<1)

1o ¢ flo wawan , k Ao Capital , L fie Labor

42 N r o A 4
1unil & (the output elasticity of capital) 38 % mstasunilasvenandae K asuuilas
T 1%
Weld Lash ; B (the output elasticity of labor) 30 % m3lasuasvesnanaaiile L
nasuntlasll 1% vaglv K i

uay A uaasia efficiency parameter azvoudsszaumalulagmsnan

1u Cobb-Douglas function 110 ¢ + § =1 >> Constant returns to scale
YN a + f >1 >> Increasing returns to scale

YN a + f <1 >> Decreasing returns to scale

Example a1 1% Budget constraint Ao $108 tiio P, =3% uaz P, =4$ nnilsfdunisnan

g = K> l¥mdadwmimaungaulumsnae



35 Set up Lagragian function

Q=K*L® +2(108-3K —4L)
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1) 6_K:Qk =0.4K*®*®* -31=0 (1)
2) @:QL =05K»L % -41=0 2)
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