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THE GUV

Monetary Policy Simulation Educational Enhancement Program

(aka video game)


This program allows you to play Alan Greenspan for 14 years.  You may choose either the nominal money stock M or the nominal interest rate R as your monetary policy instrument, using the up and down arrows to change your instrument by ( 1 percent/percentage point, and the left and right arrows to fine tune it by ( 0.1 percent/percentage point.  You may also select (and change) a constant M growth rate.  The program itself is fairly self-explanatory as to mechanics.  


The program starts you off in a stationary equilibrium.  If you choose an M instrument and no disturbances, and do not change M, the price level P stays constant at its initial value (scaled to 100).  If you change M, P will change in the same proportion eventually, but with plausible dynamics involving a little overshooting caused by induced but transitory inflationary expectations.  If you select a positive growth rate of M, P will eventually grow at the same rate, but on a track a little higher than that of M because of the reduction in M demand.  If you choose to add disturbances, a constant M policy will not lead to a constant P level, because the money demand function shifts unpredictably, as it seems to have done in the 1970s and 1980s.  Nevertheless, inflation will stable and has no tendency to permanently diverge from money growth.


If you choose R as your instrument and no disturbances and do nothing, P stays constant.  However, this is an unstable equilibrium.  If you tweak R even a little, even just for a short while, P will eventually either blow up or collapse unless you thereafter perpetually twiddle R.  If you choose disturbances and do nothing to R, P will blow up or collapse because of the shocks to r* and/or P itself.  P can be stabilized with an R instrument, but only by adept pinball-like manipulation of R to offset the inherent instability of P under an R target.


A rapid inflation can always be reversed by a sufficently high R.  However, once expected deflation passes (-)r*, even R = 0 is insufficiently easy to reverse the deflation, and what seems to me as a rather unrealistic meltdown occurs.  Is there some simple modification of the model that prevents this?  Or was Keynes right that while inflation is bad, financial markets are even less prepared to deal with deflationary expectations than inflationary expectations?


After you have familiarized yourself with the program by trying the above exercises, try to see how close to 100 you can come in your scores on the following three games.


Game 1:  Requires M instrument and disturbances.  Try to make the terminal value of P as close to 100 as possible, without jerking unemployment U around excessively.  



score = 105 - |final P - 100| - max U.

Eg if your final P is 103 but U hits 13%, your score is 105 - 3 - 13 = 89.  The natural unemployment rate built into the model is 5%, so 100 is the highest possible score.


Game 2:  Same as Game 1, but with and R instrument.  Doable, but much harder!


Game 3:  Hold U as close to 4% as possible, using either an M or R instrument, with or without disturbances.  Hint:  Since the natural rate in the model is 5%, this requires a gradually accelerating inflation!  



score = 100 * (1 - average of |U-4|).

Eg if you average 4.2% unemployment during your 14 year term, your score will be 80.  


You may try each game any number of times.  Your best score on each game is recorded on your personal diskette, and only your best score counts.  As long as you meet the criteria for a game, you will be scored on that game whether you are trying it or not, so don’t worry about the fact that you may get a score of 0 on game 3 when you are trying game 1 or just familiarizing yourself with the program.  If your machine crashes in mid-game, you lose only that game, since prior games are recorded on your diskette.


If P exceeds 1000 or U exceeds 50%, you are ejected from office, and the game does not count.
Loading Instructions

The program, called GUV.BAS, is written in uncompiled, interpreted QBASIC.  (You don’t have to know anything about Basic, but for the moment you’ll have to bear with a little “under construction” inconvenience.)  It should run on most DOS machines, including Windows machines with DOS prompts.  Older machines have QBASIC included, but newer ones might not, so QBASIC.EXE is included on the diskette.


To run it, get into DOS (usually by selecting the DOS prompt from Windows), and then at the DOS prompt (usually C:>), type, eg, 



a: [return] 



qbasic guv.bas [return]

These commands are not case sensitive.  QBASIC then thinks you want to edit guv.bas, and shows you a list of the program.  To run it instead, select the Run menu (with mouse or alt+R), then select Start.  


To exit most easily, remove your diskette and walk away, leaving someone else to press the restart button on your computer.  


To exit gracefully, select “q” at the end of a term, then press spacebar as directed by QBASIC (putting you back into program edit mode), then select the File menu, and thence Exit.  This will return you to DOS.  If you selected the DOS prompt from Windows, typing Exit will return you to Windows.  Remove your diskette.


Either way, be sure to take your personal diskette with you, since it has your scores on it!  You may use either the A or B drive.  The program will ask you which you are on.  A is usually the top one.


If the program freezes up, you may have inadvertently entered an FOMC meeting with an extra press of the spacebar.  (Remember, on most machines all keys repeat if you hold them down.  This will confuse the program.)  Try another spacebar press.  If it’s going too slow and you want to start over (eg if you selected 1000 minutes for your 14-year term), press Ctrl+Break to return to QBASIC edit mode, then select Run and Start again. 

Technical Details

(Not required for running the program.)


Here is the present model “X.1” (ignoring factors of 100 to convert to %):

R = nominal interest rate (undifferentiated by maturity)

P = price level

SYMBOL 112 \f "Symbol" = d log P /dt

SYMBOL 112 \f "Symbol"a  = inflation anticipated by public 

r = real rate 

  = R - SYMBOL 112 \f "Symbol"a

r* = equilibrium r from loanable funds model 


Without disturbances, r* = 4%.  With disturbances, r*

     follows an AR(1) process with a mean of 4%.

M = nominal M stock

m = M/P

md(R) = (mdc) * exp(-SYMBOL 97 \f "Symbol"(R-Er*)); SYMBOL 97 \f "Symbol" = .2 

        In the absence of disturbances, the constant term

        mdc = 1 so in a non-inflationary equilibrium, P = M. 

        If disturbances are selected, however, mdc

        follows a random walk, generating random episodes of

        “missing money” and/or otherwise inexplicable

        “declining velocity”.  

DNM(r) = non-monetary net demand for credit 

             (from loanable funds model)


  = cslope * (r*-r); cslope = 1

DT(r,R) = total demand for credit

        = DNM(r) + md(R)

M (supplied) = P * DT(r,R) (per "Money and Credit" chapter 

       of McCulloch, Money and Banking text)

xsm = excess supply of m

    = M/P - md
    SYMBOL 186 \f "Symbol" DNM(r) (per "Money and Credit" chapter)

SYMBOL 112 \f "Symbol" = gamma * xsm + SYMBOL 112 \f "Symbol"a + sig * dz/dt (per McCulloch, 

  "Microfoundations of the Moderate Quantity Theory")

   dz SYMBOL 126 \f "Symbol" N(0, dt1/2), sig = .2, gamma = 1

U = unemployment rate

UN = natural U rate 

   = 5%

Apart from a transformation that keeps U non-negative, 

dU = (- uconstant * (U-UN) + uslope*(gamma*xsm)) * dt 

   uconstant = 1

   uslope = 2

An alternative would be to use SYMBOL 112 \f "Symbol" - SYMBOL 112 \f "Symbol"a itself in place of gamma * xsm in the dU equation.  However, this would give supply shocks (eg strikes) the same effect as pure inflationary pressure.  Which is more reasonable?

SYMBOL 112 \f "Symbol"a  is modelled empirically, rather than endogenously.  Ie, agents base SYMBOL 112 \f "Symbol"a  on what they have observed, rather than on the (to them) unknown (or only vaguely known) structure of the economy and intentions of policy makers (i.e. you).  In particular, they have no idea, until they see what actually happens to inflation, what your real intentions are as a policy maker, how much inflation or unemployment you are willing to tolerate, or how adept you will be at implementing whatever it is you are trying to do.


Following Nelson (AER 1972), agents believe that an atheoretic time series model will give them as good, if not better, forecasts, than an elaborate structural model.  Furthermore, following Feige and Pearce (JPE 76), they believe that even though M may be ultimately "causing" inflation, the history of M has little if any explanatory power once the history of P is taken into account.  The program assumes that their experience has been that inflation follows an IMA(1,1) process (equivalent to Muth's (JASA 1960) RW + noise model) with Gaussian shocks and a signal/noise ratio that they have estimated from prior experience.  It is known (Muth JASA 1960, Kalman 1960) that the optimal UV forecast of such a series is the Kalman filter:


dSYMBOL 112 \f "Symbol"a  = beta * (SYMBOL 112 \f "Symbol" - SYMBOL 112 \f "Symbol"a) * dt,

where beta is a specific function of the signal/noise ratio.  The above Kalman filter was called “Adaptive Expectations” by Phillip Cagan (1956), although he did not develop it as Muth and Kalman did.


IMA(1,1) isn't too far off US inflation experience for the past 40 years, at least as a first approximation.  (See eg Ball and Cecchetti, BPEA 1990, recent results by Prasad Bidarkota)  The program arbitrarily assumes that the beta calculated from the empirical signal/noise ratio happens to be 1.  (Annualizing the estimated optimal monthly adjustment rate, 2.76 is more like the true value, but this is just a stylized simulation.)


A fancier (and much slower) program would reestimate the inflation process continuously, at each moment reevaluating whether it is any different under your guvship than it was before.  Thus, you could (eventually) train the public to believe inflation had become I(0) about some constant level, or even that P had become I(0), and then (temporarily) fool it with a new steady inflation rate or P level.


When you lower R, the M stock jumps up both because md is higher and because credit demand is higher.  The former is not in itself inflationary (since it is matched by the increase in md), but the latter is.  The program unrealistically makes no distinction between the LR and SR demands for money and for credit.  As a result, M jumps immediately in response to an R shift, which is more than it should in the very SR.  Still, it responds by much less than it should in the LR.  As noted, this is just a stylized simulation.

R = nominal interest rate 

P = price level

SYMBOL 112 \f "Symbol" = d log P /dt

SYMBOL 112 \f "Symbol"a  = inflation anticipated by public 

r = real rate 

  = R - SYMBOL 112 \f "Symbol"a

r* = equilibrium real rate

M = nominal M stock

m = M/P

md(R) = (mdc) * exp(-SYMBOL 97 \f "Symbol"(R-Er*)); SYMBOL 97 \f "Symbol" = .2 

DNM(r) = non-monetary net demand for credit 


  = cslope * (r*-r); cslope = 1

DT(r,R) = total demand for credit

        = DNM(r) + md(R)

M (supplied) = P * DT(r,R)

xsm = M/P - md
    SYMBOL 186 \f "Symbol" DNM(r) (per "Money and Credit")

SYMBOL 112 \f "Symbol" = gamma * xsm + SYMBOL 112 \f "Symbol"a + sig * dz/dt

   dz SYMBOL 126 \f "Symbol" N(0, dt1/2); sig = .2, gamma = 1

U = unemployment rate

UN = natural U rate 

   = 5%

dU = (- uconst * (U-UN) + 

         uslope*(gamma*xsm)) * dt 

   uconst = 1

   uslope = 2

dSYMBOL 112 \f "Symbol"a  = beta * (SYMBOL 112 \f "Symbol" - SYMBOL 112 \f "Symbol"a) * dt;

          beta = 1.

