Econ 331 (Dr. Otchere’s classes)
PRACTICE QUESTION ON THE MONEY SUPPLY MODEL

In a hypothetical economy with a competitive banking system in which banks produce only demand deposits with an idle excess reserves drain coefficient, (e) of 5%, the customary cash reserve ratio (r ) for demand deposits is 10%, the currency/deposit ratio (cr ) is 25%, and the narrow money supply (M1) in existence is $1750 million. Using the money supply model discussed in class or chapter 16 of the textbook, calculate: (i) the equilibrium level of the monetary base (MB); (ii) the values of the deposit (dm) and money multipliers (mm); (iii) the equilibrium level of demand deposits (D); (iv) the amount of desired cash reserves held by banks (BCRD), the amount of currency held by the non-bank public (C), and (v) the amount of bank loans (BL). Use diagrams to illustrate your answers, where necessary. 
The economy, however, faces inflationary pressures. To alleviate these pressures in the economy, the monetary authorities implement a policy package (consisting of both contractionary monetary policy and fiscal policy) to decrease the monetary base by 25% and raise taxes which, in turn, causes the currency/deposit ratio to rise by 25%. Other things being equal, (i) calculate the percentage change in the equilibrium level of the money supply after the policy change and illustrate your answer with an appropriate diagram.
(ii) How would your answer change if the assumptions of the above model were modified to exclude the idle excess reserves drains coefficient? EXPLAIN CAREFULLY.
(iiI) Suppose the central bank in the above economy had INSTEAD managed to encourage the private deposit-taking institutions (i.e., the banks) to increase their cash reserves held against demand deposits by 25%. Calculate the effect of the central bank’s decision on the money supply and briefly explain and ILLUSTRATE your answer with the appropriate diagram.
(iv) If you were an economic advisor, which of the two methods of the central bank would you recommend? Explain AND DEFEND your answer.
SUGGESTED ANSWERS FOR THE QUESTION.
Since this question involves a money supply model in which the money supply is narrowly defined as M1, and there are possibilities for (i) currency drain, represented by the value of the currency deposit ratio (cr); (ii) a fractional cash reserves drain, represented by the value of the cash reserve ratio (r) and (iii) an idle excess-reserves drain represented by the coefficient, ( e ), we can use the model discussed in class. In the question, we are given the initial value of the money supply in existence as $1750 million; the multiplier coefficients, r, e, and cr are given values of 10%, 5% and 25% respectively. Using the money supply model of chapter 16 of the textbook, the equilibrium value of the narrowly-defined money supply (Ms) is given by the expression:
Ms = MB [1+cr]/[r + cr + e]				(1)
in which MB = the monetary base or high-powered money
     	       r = cash reserve ratio against demand deposits;
	      e = idle excess reserves/deposit ratio
and	       cr = currency deposit ratio
Similarly, the equilibrium level of demand deposits, D, is given by the expression:
D = MB/[r + cr + e]					(2)
(i) To answer the first part of the question, we need to determine the equilibrium value of the monetary base. From equation (1), this is easily obtained as:
MB = MS/[1+cr]/[r+ cr + e]				             (3)
Substituting the given values into equation (3), we get:
MB = 1750/1.25/0.4 = 1750/3.125 = $560 million
(ii) The deposit multiplier (dm) = change in D/change in MB = 1/[r+e+cr]=1/0.4 = 2.5;
and the money multiplier (mm) = change in Ms/change in MB = [1+c]/[r + cr + e]=1.3/0.43 = 3.125;
(iii) The equilibrium level of demand deposits (D) is determined from equation (2) as:
 D = 2.5 x 560 = $1400 million.
(iv) The amount of desired cash reserves held by banks (BCR) = [r. D + e.D] = D[r + e] = 1400[0.15] = $210 million; and the amount of currency holdings of the non-bank public (C) = 0.25[1400] = $350 million.

DIAGRAM:







(v) The amount of bank loans (BL) is given the expression, BL = D – BCR which is determined as:
BL = 1400 – 210 = $1190 million.
	__________________________________________________________________
 If the monetary base decreases by $140 million [ie. 25% of 560], the new level of MB = 420 million.
Similarly, the increase in the currency/deposit ratio by 25% leads to a new level of cr which is calculated as: 1.25x 0.25 = 31.25%. Thus, the new level of the money supply after the implementation of the policy package is:
Msnew = MBnew [1+crnew]/[r +e + crnew]
Plugging in the new values for MB and cr, we get:
Msnew = 420[1.3125]/[0.4625]= 2.837837838 x 420 = $1191.891892 million
The percentage decrease in the equilibrium level of the money supply is: [1191.891892 - 1750]/1750 multiplied by 100 = -558.1081081/1750 = -31.8918918%.
The new equilibrium level of demand deposits (D) resulting from the decrease in the monetary base can be determined again from equation (2) as:
 D = 2.162162162 x 420 = $908.1081072 million, a decrease of 35.1351352%.
Hence, the amount of the new level of bank cash reserves (BCRnew) = 0.15[908.1081072] = $136.2162161 million, a decrease of 35.1351352%.
(ii) This part of the question requires two interpretations. 
In the first scenario in which everything else remains the same except e=0 during the implementation of the policy package, there would only be a change in the money multiplier, which would eventually also affect the money supply. In other words, if MB =$420 million, cr =31.25%, and r =10%, the money multiplier would increase from 2.837837838 [i.e., mm= ((1+0.3125)/(0.3125+0.05+0.1)) to 3.18181818182 [i.e., mm=((1+0.3125)/(0.3125+0.1))]. With the increase in the money multilier, given MB = $420 million, the money supply would increase slightly from $1191.891891892 million to $1336.36363636 million.
The second interpretation assumes that the modification of the model with e= 0, requires that the initial monetary base would also be affected such that:
MS = MB [1+cr]/[r + cr]				(1a)
Similarly, the equilibrium level of demand deposits, D, is given by the expression:
D = MB/[r + cr]					(2a)
(i) From equation 1a, the equilibrium value of the monetary base will be:
MB = Ms/[1+cr]/[r+ cr ]				             (3a)
Substituting the given values into equation (3a), we get:
MB = 1750/1.25/0.35 = 1750/3.571428571 = $490 million
The deposit multiplier (dm) = change in D/change in MB = 1/[r+ cr] =1/0.35 = 2.857142857;
and the money multiplier (mm) = change in Ms/change in MB = [1+cr]/[r + cr ]=1.25/0.35 = 3.571428571;
The new equilibrium level of demand deposits (D) is determined from equation (2a) as:
 D = 2.857142857 x 490 = $1400 million.
(ii) The amount of bank cash reserves (BCR) = [r. D ] = D[ r ] = 1400[0.1]  = $140 million; and the amount of currency holdings of the non-bank public (C) = 0.25[1400] = $350 million.
Similarly, the new amount of bank loans (BL) will be: 1400 –140 = $1260 million.
_________________________________________________________________

DIAGRAM:





__________________________________________________________________
(iv) If the monetary base decreases by $122.5 million [ie. 25% of 490], the new level of MB = $367.5 million.
Similarly, the increase in the currency/deposit ratio by 25% leads to: 1.25x 0.25 = 31.25%
Accordingly, the new level of the money supply after the implementation of the policy package is:
Msnew = MBnew [1+crnew]/[r + crnew] and plugging in the new values for MB and cr, we get:
Msnew = 367.5[1.3125]/[0.4125]= 3.181818182 x 367.5 = $1169.318182 million. Hence, the percentage decrease in the equilibrium level of the money supply is: [1169.318182 - 1750]/1750 multiplied by 100 = -580.6818182/1750 = -33.181818182%.
The new equilibrium level of demand deposits (D) resulting from the new values for MB and cr  can be determined again from equation (2a) as:  Dnew = Mbnew/(r + crnew)  =  2.424242424 x 367.5 = $890.909082 million, a decrease of 36.3636363%
Hence, the amount of the new level of bank cash reserves (BCRnew) = 0.1[890.90909082] = $89.0909082 million, a decrease of 36.363636363%.
(iii) All other things remaining as in question (i), if the cash reserve ratio increases by 25%, the new value of r would be 12.5%, making the new money supply become:
Msnew = MB old [1+cr]/[rnew + cr + e]
Plugging in the new value for r, we get:
Msnew = 560[1.25]/[0.425] =2.941176471 x 560 = $1647.058824 million
The percentage decrease in the equilibrium level of the money supply is: [1647.058824 - 1750]/1750 multiplied by 100 =- 102.9411765/1750 =- 5.8823529%.
__________________________________________________________________
If e = 0 and MBold = $490 million, the answer will change to: Msnew = 490[1.25/0.375] = 490 x 3.3333333 = $1633.333333 million and the money supply would decline by 6.6666667%.
DIAGRAM: 







[bookmark: _GoBack](iv) As an economic advisor, the recommendation will be based on the gravity of the inflation problem relative to the existing rate of unemployment in the economy. If the inflationary problem is very serious and it is expected to remain so for a long period of time, it would be preferable to use the policy package that decreases the money supply by over 30% with the expectation that the unemployment rate will not rise that much as a result. Otherwise, the second option would be preferable in order to avoid serious repurcussions on the rate of unemployment.									

