Algebraic Derivation of IS-LM Eqilibrium

Goods Market: AE=C+I1+G

C=Co+Cy(Y —Tp)

I1=1—1Ir

G =Gy
Equilibrium Condition in the Goods Market — AE =Y
Solving for Y :
AE=C+I1+G=Cy+C,(Y =Tp) + I — L,r + Gy

[ ] Step 1: Let Ao = Co + ](] + Go

[ ] Step 2: Y = AO + Cy(Y — To) — L«T’

Step 3: Y=A4-CT1,-I,r+C)Y

Step 4: Y-C)Y =A4,-C/T, - I,r

Step 5: Y(l — Cy) = AO — CyTO — ITT'
Step 6: Yis = 7‘40*%2‘:”’”
Money Market: M¢ =L, + L)Y — L,r

M?® = M,
Equilibrium Condition in the Money Market — M* = M?
Solving for r :
My = Lo+ L)Y — L,r

e Step 1: My—Lo— L)Y = —L,r

Mo—Lo—L,Y

e Step 2: TIM = —7

General IS-LM Equilibrium:
General Equilibrium Condition— IS = LM
Solve for Y*:

o Stepli Y =g - [ [ty

Y = A=C/To | L-Mo—IrLo—ILyY

e Step 2: 1-C, (1—-C)L,




e Step 3:
e Step 4:
e Step 5:
e Step 6:
e Step 7:
e Step 8:

e Step 9:

Solve for

e Step 1:
e Step 2:
e Step 3:
e Step 4:
e Step 5:
e Step 6:
e Step 7:
e Step 8:

e Step 9:

Y = LrAo=LiCyTo | LMo—IyLo—IrLyY

1-Cy)L. T-Cy)L.
Y o LTAQ7L7—CyT0+ITM07[TL07[TLyY
- (1-Cy)L,
Y_I_ ]rLyY _ Ler—LTCyTo—‘rL«MQ—ITLO
(I—Cy)Lr - (l—Cy)LT
[ ITLy j| _ LTAofLrCyT()#»ITMofITLO
Y _1 + (1-Cy)Lr| — (1-Cy)Lr
Y -(1—Cy)Lr IrLy :| _ Ly Ao—LrCyTo+1-Mo—1Ir Lo
LA=Cy)Lr = (1-Cy)L, (1-Cy) Ly
Y —(I—Cy)Lr—l-ITLy _ LyAo—L,CyTo+1-Mo—1I:Lg
L (1-Cy)Lr B (1-Cy)Lr

Y* — LTAO_LTCyTO+ITMO_ITLO

(1—Cy)Lr+1, Ly

=" 11, 1-C,
_ Mo—1Lg LyAo—LyCyTo—Lylrr
" —Lr + (1-Cy)Lr
r = 7(1—Cy)(MO—LO) 4+ LyAo—LyCyTo—Lylrr
(1-Cy)Lr (1-Cy)L,
r = (1—Cy)(LO—M())—i—LyA()—LyCyT()—LyL,»T’
(1-Cy)L~
T‘I— LyITT — (l—Cy)(Lo—Mo)—‘rLyA(]—LyCyTo
-C,)L, (—C)L.
r 1+ LyIT _ (lfcy)(Lo7Mo)+LyA07LycyTo
=Cy)L, (1-Cy)L,
r -(1—Cy)Lr Lyfr o (1—Cy)(Lo—M())—i-LyA()—LyCyTO
L(A=Cy)Lr ~ (1-Cy)Lr]| (1-Cy) Ly
r _(I—Cy)Lr+Lylr:| — (I—Cy)(Lo—Mo)—l—Lon—LyCyTo
(1-Cy)L, (1-Cy)L,
T* — (1fcy)(L07M0)+LyA07LyCyT0

(1-Cy)Lyr+LyI,



