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PROBLEM 2

(A) Equilibrium output with constant investment follows from the goods market equilibrium condition Y=Z with Y=1/(1-c1)*[c0-c1*T+I+G]. The multiplier (on autonomous expenditure) is 1/(1-c1).

(B) Use the goods market equilibrium condition Y=Z (where Z now also depends on i through Investment) to solve for goods-market-equilibrium Y FOR A GIVEN VALUE OF THE INTEREST RATE  i: 

Y=Z=C+I+G

Y  =c0+c1*(Y-T)+b0+b1*Y-b2*i+G

(1-c1-b1)*Y=[c0+b0-c1*T+G-b2*i]

Y=1/(1-c1-b1)*[c0+b0-c1*T+G-b2*i]  THIS EQUATION DEFINES THE "IS-CURVE"

The multiplier is larger than in (a) because investment now also depends on Y, i.e. I has an induced component (accelerator). Changes in autonomus expenditure now not only 'get magnified' by induced changes in consumption but also investment. (This has nothing to do with the fact that I now also depends on the interest rate.)

(C) The 'LM-Curve' is defined by the equilibrium condition for the 'financial (or money)-market':

Supply=M/P=demand=d1*Y-d2*i

The equilibrium pair (Y,i) has to satisfy the equilibrium condition for goods-market AND the equilibrium condition for the financial market: It has to be 'on the IS AND LM-curves". 

We have two unknown variables, (Y,i), and  two equations:

Y=1/(1-c1-b1)*[c0+b0-c1*T+G-b2*i]      (IS)

M/P=d1*Y-d2*i                                        (LM)

To solve for (Y,i) as a function of the parameters of the model we can for example do the following:

-- solve (LM) for i, yielding 

    i=d1/d2*Y-1/d2*M/P

-- then plug this expression for the i that shows up in (IS), yielding

    Y=1/(1-c1-b1)*[c0+b0-c1*T+G-b2*(d1/d2*Y-1/d2*M/P)]

--solve this for Y:

     (1-c1-b1+b2*d1/d2)Y=[c0+b0-c1*T+G+b2/d2*M/P)]

=> Y=1/(1-c1-b1+b2*d1/d2)*[c0+b0-c1*T+G+b2/d2*M/P)]

-- To get the equilibrium interest rate, we can stick this expression into the rewritten LM:

    i=d1/d2/(1-c1-b1+b2*d1/d2)*[c0+b0-c1*T+G+b2/d2*M/P)]-1/d2*M/P

The multiplier on autonomous expenditure is now

1/(1-c1-b1+b2*d1/d2)

(D) Let's compare this to the multiplier in (B) as we've already compared the one in (A) and (B): 

It's lower than the one in (B) because an increase in for example G induces an increase in Y (both directly and indirectly through changes in C and I). Because Y increases, money demand increase for a given interest rate. Since the money supply is fixed, the interest rate has to increase to restore equilibrium in the money market. How much it has to increase is proportional to the reaction of money demand to Y (d1) and inversely proportional to the reaction of money demand to the interest rate (d2). The increase of the interest rate in turn has a negative effect on a component of aggregate demand: it reduces investment. The magnitude of this effect depends on b2. 

Hence the expansionary effect of an increase in Y is reduced by the interest rate increase induced reduction of investment.

PROBLEM 3

A decrease in government spending shifts the IS curve to the left while leaving LM unchanged. If investment depends (negatively) on the interest rate, the IS curve is downward sloping. The new equilibrium pair (i,Y) will consist of both a lower interest rate and lower output than in the initial equilibrium. If investment depends positively on Y and negatively on i, we would need more information to know wether investment is higher or lower in the new equilibrium.

(A) From 2.c:

Y=1/(1-c1-b1+b2*d1/d2)*[c0+b0-c1*T+G+b2/d2*M/P)]

(B) From 2.c:

i=d1/d2/(1-c1-b1+b2*d1/d2)*[c0+b0-c1*T+G+b2/d2*M/P)]-1/d2*M/P

(C) plug the equilibrium expressions for Y and i into I=b0+b1*Y-b2*i:

 I=b0+b1*/(1-c1-b1+b2*d1/d2)*[c0+b0-c1*T+G+b2/d2*M/P)]-b2*(d1/d2/(1-c1-b1+b2*d1/d2)*[c0+b0-c1*T+G+b2/d2*M/P)]-1/d2*M/P)

(D) From the equation above: if G changes by -1 units, I changes by b1*/(1-c1-b1+b2*d1/d2)*(-1)-b2*d1/d2/(1-c1-b1+b2*d1/d2)(-1)=(b2*d1/d2-b1)/(1-c1-b1+b2*d1/d2) units.

This is positive iff b2*d1/d2-b1>0.

(E) If (i) the responsiveness of I to Y is small (small b1), (ii) its responsiveness to i is large (large b2), (iii) money demand responds a lot to Y  (large d1), (iv) but not a lot to a change in i (small d2) (iii and iv imply a large change in i to restore equilibrium in the financial market), then the change in I is positive.

PROBLEM 4

Just plug the numbers for the corresponding parameters into the (IS) and (LM) relations derived in problem 2c:

(A) Y=1/(1-c1-b1)*[c0+b0-c1*T+G-b2*i] 

 => Y=1/(1-.25-.25)*[200+150-.25*200+250-1000*i]

 => Y=2*[550-1000*i]

 => Y=1100-2000*i                    (IS)

(B) (M/P)s=(M/P)d=d1*Y-d2*i

 =>  1600=2*Y-8000*i

 => i=2/8000*Y-1600/8000  (LM)

(C) plug (LM) for i into (IS):

      Y=1100-2000*(2/8000*Y-1600/8000)

 => Y=1100 +400-1/2*Y

 => 3/2*Y=1500

 => Y=1000

(D) plug Y=1000 into (LM):

       i=2/8000*(1000)-1600/8000=1/4-1/5=.05=5%

(E) In equilibrium, i.e. for Y=1000 and i=.05:

      C=200+.25*(1000-200)=400

       I=150+.25*1000-1000*.05=350

      Y?=C+I+G=400+350+250=1000 OK

(F) The money supply changes to 1840: (IS) is unaffected whereas (LM) changes to i=2/8000*Y-1840/8000

      plug this into (IS) to find equilibrium Y, yielding 3/2*Y=1100+1840/4=1560 => Y=1040

      plug Y=1040 into the new LM relation to find new i:  i=2/8000*1040-1840/8000=240/8000=.03=3%

      C=200+.25*(1040-200)=410

       I=150+.25*1040-1000*.03=380

Expansionary monetary policy (a shift of LM-curve to the right) increases Y and decreases i, raising consumption and investment through a decrease of the interest rate in the financial market: 

Money is thrown at people 

· they buy bonds because they don't want to hold that extra money at the initial Y

· price of bonds rises 

· interest rate falls 

· Investment increases 

· and sets off multiplier process.

(G) (LM) is unaffected whereas (IS) changes to Y=2*[700-1000*i]

plug (LM) into this new IS relation: Y=1400-2000*( 2/8000*Y-1600/8000)=> 3/2Y=1800 =>Y=1200.

plug Y=1100 into (LM) relation to find new i:  i=2/8000*1200-1600/8000=800/8000=.1=10%.

C=200+.25*(1200-200)=450

I=150+.25*1200-1000*.1=350

An increase in G (a shift of the IS curve to the right) increases Y and increases i, raising consumption but with an ambiguous efect on Investment (it decreases in our case).

Government demands more goods and services 

· demand and income increases (also through multiplier process on C and I)

· people want to hold more money

· they sell bonds

· price of bonds falls 

· interest rate rises 

· Investment increases because of increase in Y but decreases due to increase in i. Which effect dominates depends on the parameters.

PROBLEM 6

(A) if the interest rate on bonds is negative, people will not want to hold bonds, but hold all their wealth in money instead (the interest rate on money is zero).

(B) As the interest rate gets close to zero, the MD curve becomes very flat as any small further decrease in i induces people to hold much more money (they are close to hitting a ‘corner’ in their optimization problem of dividing wealth between bonds and money).

(C) The MD is drawn for a given income Y. If Y goes up, MD shifts to the right. If equilibrium in the money market both before and after an increase in Y involves the flate region of the MD curve (i.e. the equilibrium interest rate is low), the change in the equilibrium interest rate is very small. For the LM curve, this implies that it is very flat for low interest rates: Only small increases in i are required to restore equilibrium in the financial (‘money’) market for changes in Y in the flat region of the LM curve.

(D and E) An increase in MS shifts LM to the right. If the initial equilibrium in the IS-LM diagram was in the flat region of the LM curve, equilibrium (i,Y) will not change much! The reason is that at low interest rates, people are willing to hold that that extra money (liquidity) for a small decrease in i and a small increase in Y. It’s called the ‘liquidity trap’ because in this region, monetary policy is relatively ineffective

