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Deriving the M-1 Money Multiplier





	We will start by defining the monetary base which is the quantity of high powered money used to determine the money multiplier.  This is shown in the following equation.





B = RR + ER + C�





By substituting, we get





B = rrrDD + (ER/D) x D + (C/D) x D�





B = [rrrD + (ER/D) + C/D] D





We rearrange the above equation





D = [ 1/(rrrD + ER/D + C/D) ] B	(1)





Since





M-1 = D + C�





and since we know that


C = (C/D) x D,


we therefore add C and D to obtain





M-1 = D + (C/D) x D 


  M-1 = D (1 + C/D) 	(2)





Then we can use equation (1) to substitute for D in equation (2) to obtain





M-1 = [(1 + C/D) / (rrrD + ER/D + C/D)] B	(3)





The ratio of the total quantity of money to the quantity of monetary base is called the money multiplier, m.  That is,





m = (M-1)/B





which can be rearranged as





M-1 = m x B





By comparing the equation above to equation (3), we see that





m = (1 + C/D) / (rrrD + ER/D + C/D)





That is, the size of the money multiplier depends on the currency/checking-deposit ratio, C/D; on the excess reserves/checking-deposit ratio, ER/D; and on the checking-deposit reserve ratio, rrrD.  An increase in any of these ratios will reduce the money multiplier.








The M-2 Multiplier





Since M2 is a broader monetary aggregate that includes saving and time deposits (STD) as well as various money market accounts (MMA) for which the required reserves ratio is zero.  This makes M-2 to be:





M-2 = C + D + STD + MMA	(4)





and the M-2 multiplier becomes:





M-2 = [1 + (C/D) + (STD/D) + (MMA/D) / (rrrD + ER/D + C/D)] B





The M-2 multiplier is larger the M-1 multiplier due to the existence of (STD/D) + (MMA/D) in the numerator.  Thus, if the public holds more STD or MMA, the multiplier increases.


�   where:  B is the monetary base


	     RR is required reserves


	     ER is excess reserves


	     C is currency





�   where:  rrrDD means that required reserves are a fraction of demand deposits which is 	 	 	    determined by the required reserve ratio.  


	   (ER/D) refers to excess reserves as a fraction of demand deposits and (ER/D) x D is the 	 	   amount of ER in the system.


	   (CD/D) refers to currency holdings by the nonbank public as a fraction of demand 	 	   deposits and (CD/D) x D is the amount of currency circulating in the system.





�   where M is the stock of money ( as M-1) available in the system.
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