Transmission mechanism, Equilibrium and
Multiplier

Abstract:

Since science tries to deal with reality, it normally works with more or less imperfectly understood
aproximations. In some cases, economists turn the theoretical assumptions, their convenient points of analytical
emphasis, into axioms and take these axioms literally in their further research. Although approximations are
necessary and efficient in modeling the ssmple economy, when we approach complicating ones, mathematical
analysis of some models may show ridiculous results. The multiplier theory, a fundamental part of
Macroeconomics, isacasein point.

Here first show a deduction of the "monetary transmission mechanism”, and then analyze the main faults
(misconceptions of multiplier theory) and discuss the multiplier theory. Finaly, | propose my own idea of the

multiplier theory and “ monetary transmission mechanism.”

Prelude

The IS-LM model "shows that monetary policy influences income by changing the interest rate” and that
"an increase in the money supply lowers the interest rate, which stimulates investment and thereby expands the
demand for goods and services’, and Rudiger Dornbush, professor of MIT, who goes further to analyze another
factor during the transmission------ the increase in consumption demand but attribute this only to the lower

interest rate, summarizes the stages in the transmission mechanism as the following table:
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Change in rea | Portfolio adjustmentslead | Spending adjuststo Output adjust to the change
Money supply | toachangein asset prices | the changein interest | in aggregate demand

and interest rates rate

In fact, consumption can aso be influenced by the increasing income during the transmission process,
with the increase of output that will in turn induce an increase in the national income (), the consumption
demand will change consequently, according to the equation as follows:

C=c+cYy Y=Y +TRg- (T+tY)



Raobert J. Gordon wrote more:” Finding themsel ves with more money than they need.... Thisraisesthe
prices of stocks and reduces the interest rate. The initial decline in interest rate is called “liquidity effect” of a
monetary expansion. The lower interest rate raises the desired level of autonomous consumption and investment
spending requiring an increase in production. Thisisthe “income effect of a monetary expansion." Asregards
theincome effect, Let’slook at the figure 1: after liquidity effect, the economy stands at point E; and then with
the increase in income the interest rate will aso rise. So the income effect is only started by the initial change
of interest rate, and the whole process is an interactive course between the increasing income and rising interest
rate.

However, these theories do not tell usthe route from E; to E, (Figure 1, a case of monetary policy). Some
academicians argue that the mechanism is like camera bellows, and we cannot and need not know the process.
But we should at least prove that the economy is able to R
transmit from E; to E.. N

The cobweb model in microeconomics shows that athough
the equilibrium point is determined by the intersection of the

supply curve and demand curve. However, after a shock to the

supply, the economy will not always result in a convergent

point, and even bounds larger and larger round the equilibrium. Figure 1

Statistics shows that although the economy sometimes fluctuates sharply around the equilibrium, it will
generally become stable, and such case never exists. | think the problem partly liesin the assumption. The model
implies that everyone must behave rigidly. In fact, individuals are unpredictable, and a mathematical model
cannot simplify their behavioral.

M oreover, some academicians made similar misleading deduction of the monetary transmission
mechanism. Deduction 1 shows their theory. | personally think that although the multiplier theory isa
wonderful tool to help us explain the change of economy, it also set our students’ mindsin arigid way of
thinking.

| developed an alternative deduction, which may give our students anew idea, though it hasiits

approximations and does not fully resolve the problem.



Part 1. Mathematical deduction of monetary transmission

mechanism (IS-LM model) ------- Deduction 1:

In a simple three-department economy, which has no foreign trade:

Y isoutput or national income; Cy is autonomous consumption; | isinvestment spending (I=1q-br, wherer
istheinterest rate and b measures interest response of investment, 1o denotes autonomous investment spending);
G isgovernment purchase of goods and services; TRy istransfer to the private sector; t istax rate; ¢ is margina
propensity to consume out of disposable income; h is the interest elasticity of money demand; k isthe easticity
of output. We derive two curves:

IS curve:

(1) Yo=(Cot cTRq +lg +Gg- br)/(1-c (1-1))=(Ao -br)/(1-c (1-t)) (Ag=Cot CTRg +lp +Gyg)
LM curve:

(2) M/p=kY-hr,
Equilibrium point:

(3) Yo=(Cot+ CTRg +lg + Go+ b Mp / h)/[1-c (1-t)+bk/h]
When faced with recession, the government should apply monetary and fiscal policy tools and LM-1S model

shows how this policy will work:

Anincrease in the real money stock shiftsthe LM scheduleto the right (Figure 1) .The asset markets adjust
immediately, and interest rates decline between point E; and E; .The lower interest rate stimulate investment,
and spending and income rise until a new equilibrium is reached at point E; Once al adjustments have taken
place, arisein the real money stock raises equilibrium income and lowers the equilibrium interest rates.

With the increase of output that will in turn induce an increase in the national income (Y), the
consumption demand will change consequently, according to the equation as follows:

4 C=c+cYyqy Y4=Y+TRq- (T+tY)
They demonstrated the transmission mechanism as follows:

[I] Initiative effects:

(1) The government increases real money stock by oM/p.

(2)Good markets adjust slowly and Y will not change in ashort period, and thusinterest rate will be down by
oM/hp (M/p=kY -hr ,7M/p=KY -hr r .Otherwise the equation M/p=kY -hr will not hold after an increase on its

left side), and the change in the economy reflects the common sense that asset market always adjust quickly.



(3)Lower interest rate will stimulate the investment demand and consequently increase the aggregate demand.
Finally, the output and national income will rise.

The above stages can be demonstrated by the following graph:

OM/pOR=0M/hP |$I=bDM/hP:DAD AD $DAD=DY Y $
> —>

[1] Induced effects:
Round 1
OR=kY/h Ol=-bkOY/h =-
vi >R 4 b o iz |

Notes: M/p=KY -hr, M/p will remain stable atter the monetary policy 1s applied, and therefore, in order to
hold the equation, r will rise as aresult of the increasein Y. And this increase can be denoted as Y

0Yg4= (1-t)0Y OAD=
YA —OYq= (0¥ 3 Y, $ > C f 4> AD$ — Y{Tmsmcrease

nc=coYy
inY isinduced by increased consumptlon demand and thus can be denoted as Y )

In round 1, the combination of effects induced by the initiativeincreasein Y isY +Y; we may denote
Y +Yiby Yy, then Y =[c(1-t)-bk/h]CY .Similarly, In round 2, the combination of effects induced by the
change of Y in round 1(denoted by Y1) is[c(1-t)-bk/h]Y 1,0r to be more exact, [c(1-t)-bk/h]? 1Y (denoted by
Y,).Andin round 3, [c(1-t)-bk/h]* Y...........

If |c(1-t) -bk/h|< 1 , the successive terms in the series become progressively smaller, we can write out the
successive rounds of increased output, starting with the initia increase in output, we may obtain a geometric
seriesi CY , [c(1-t)-bk/h]'CY |, [c(1-t)-bk/M]*y ...

Moreover, the total change can be obtained by addi} ng them up:.

(5) S Y=Y {1+[c (1-t)-bk/h] H[c(1-t)-bk/h] >+ = T OY/[1-c(1-t)+bk/h] = bLIM /hp/[1-c(1-t)+bk/h]
Problems:

1. This deduction seeks to use the multiplier theory to explain the mechanism. It implies that an increase in

demand will immediately induce a same amount of increase in Y. If the economy isin recession how can the

output gain such a sharp increase? Maybe only the demand can behave like this..

2. Now let’ slook back to theinitial effects: It's doubtable that Y will increase until it meets the surplus demand

induced by government policy while no other effects happen, when Y finishes the route, the economy entersinto

stage 2. Macro economy is the aggregate behaviors of individuas, including not only two farmers. Before the

initial effect completes, other factors may have aready changed.

3. Theinitiativeincreasein Y involves both increasing and decreasing effect in the national income, if Y and



Y can be added up together in around, it must be given the assumption that the process of Y and Y both start
and finish within exactly the same period, or the geometric series will fail. | personally think that it is the key
reason why the first deduction fails. More details will be discussed in part 2.

4. Thelinear discrete dynamical systems can behave in some surprising ways.(Figure 3.2) When | c(1-t) -bk/h|
< 1,asequence obtained from alinear discrete dynamical system bounces around the equilibrium point and the
bounces get smaller so that the sequence approaches the equilibrium point; but when | c(1-t) -bk/h| >1, it bounces
around the equilibrium point but the bounces get larger so that the sequence does not approach the equilibrium
point. If |c(1-t) -bk/h|>1 theinitial effect isbIM/hP, while the predicted equilibrium output is[Co+ CTRq +lg
+ Got+ b(M+iM)/ph]/[1-c (1-t)+bk/h], and the predicted total increase of outcome is br M/ph[1-c (1-
t)+bk/h].Obvioudly, bi- M/ph[1-c (1-t)+bk/h]< b 1M/hP. That means after the initial increase output exceeds that

of the equilibrium. We can a so figure out that in the second period, the output is below that of the equilibrium,
and in the third period, the output exceeds that of the equilibrium again.... Just like a cobweb graph. If the
economy isin recession and output is below that of the sufficient employment, how can the output gain such a
sharp increase immediately after the increase in money stock? Maybe only the demand can behave like this. |

do not think the geometric series can properly explain the mechanism.

Part 2: Multiplier

Hereisastory: Suppose there is one government, two farmers: Jack who grows wheat and Mike who
growsrice, in an economy. The government purchases $100°s worth of wheat. Jack uses $100c to buy rice,
and then Mike earns $100c and uses $100c? to buy wheat, when suddenly wheat is out of stock, and Mike
could only buy $30c” worth of wheat, and keep $70c” in hand. Jack earns $30c” and can only buy $30c¢°
worth of rice. A few days later, Jack increases his production, and Mike could draw his excessive money and
buy $70c?+$30c” worth of wheat. If the production is no longer out of stock afterwards, we can also derive a
geometric series; 70c*+30c”, ¢(70c?+30c”), c?(70c?+30c™) ,......and add them up:100+100c+30
c?+30c>+70c?+30c +¢(70c%+30c”) +¢%(70c?+30c™)+...=100+100c+ (70 ¢3+30c>)+(70c%+30 ¢?)+(30c*+70

¢)....= 100+100c+100 c*+100c*+100c*+...=100/(1-c)

We can deduce that if grain is frequently out of stock, there will be no geometric series, and the above
formulawill be more complex. However, if we add them up, the total increase in the simple economy is the

same as predicted by the multiplier theory. When we study the multiplier process, the geometric series only



give us alogical deduction. The number value of the increase of each round isindefinite.

The multiplier process1+c+c*2+ "3+ ...+ c*n=1/(1- c), for 0< c < 1 applies only for an economy
with afixed price level and a sufficiently large excess capacity to produce. In general, the multiplier /1(1 - ¢)
tells us the distance by which the AD curve shiftsrightward at agiven price level. If we think about output being

say Boeing 747s,the analysisis more complex simply because it takes time to build a plane.

IS curve represents the contrail of the equilibrium points of the good market. If we consider the
transmission process, we must note that we are not dealing with an equilibrium course. The space between
E1 and E2 is below the IS curve, and thus implies that the aggregate demand exceeds the aggregate supply.
The GNP in this economy will increase by $100/(1-c) because the cumulative demand of each round is
$100/(1-c). We can deduce the multiplier process in another way: (1) Increase purchase of good (2) demand
in economy is UG ($100).(3)In the first period, income or output increases by 1Y ; (we need not know how
much, but we suppose 0Y 1<=0G, so output does not meet the demand in the first round ).(4) consumption
demand increases by cY ;. Note that output increases more than demand: 0Y ;>cY 1.(5)Output can not
meet demand, so it will still increase by Y ,, and consumption demand increases by cY »... The output
growth will not stop until it meet the demand. Thus we can derive the equation: Error!Y;=0G+ cOY
+cOY+cOYst+...=0G+ cError!ly;, and obtain the number value of Error!Y; by solving the equation:(1-

c) ErrorlY=0G, Error!Y;=0G /(1-c) .Figure 2 shows the route of the multiplier process. This process can

be demonstrated by aclick on theicon; ™! tiPlier process. exe

If the economy can adjust quick enough, then Jack can buy $100c” worth of rice immediately after he earns
$100c, and each round is a process from one small unstable equilibrium to another. However, if the economy
adjusts slowly, will the multiplier process fail? As the story suggests, if we add total change of each round, and
change the equation into another form, we still obtain a geometric series. However, geometric series cannot
always give us a satisfactory explanation of multiplier, especially when the multiplier proceeds in two
independent courses.

Many academicians argue that the concept of multiplier isamost important tool to apprehend the influence
upon economy imposed by the change of variables of amodel. Let uslook at the government purchase multiplier

for example:



Initial change in government purchase: 0G
First change in consumption: MPCxOG
Second change in consumption: MPC*x0G
Third change in consumption: MPC?x0G
0Y=(1+ MPC+ MPC*+ MPC>+...)11G 0Y/0G=1/(1-MPC)
The multiplier is 1/(1-MPC)

Many academicians argue that the multiplier is the wonderful tool of describing the cumulative change
of the increase in autonomous spending. However, the concept of multiplier will not aways give us a satisfactory
explanation of the subtle change of economy. We may obtain from the table above the total increase in income
of each round but we do not know when this will happen, and it is of little possibility that we can find the amount
of increase in a given period. The following table shows the effect of a sire of random selected units of
government transfer to the public (Tr, Tr,...Tre...each of which stands for one dollar of transfer, and each will

be transmitted from one person to ancther in a period) in atime series:



Tr, | cTry c(1-t) cTry [c(1-0)]%cTry | [c(1-0)1%cTr, | [c(1-t) ]*%cTry| [c(1-0)]°cTry | [c(1-0)]%Try | .. cTri/c(1-t)
Tr, | 0 cTr, [c(1-0)]*cTr, | [c(1-0)]%CTr, | [c(1-t) 12CTr, | [c(1-t)]%cTr, | [c(1-)]%cTr, | .| CTry/c(1-t)
Try | O 0 0 0 cTry [c(1-9)]*cTrs | [c(1-1)]%CcTrs | .. cTra/c(1-t)
Tr, | O 0 0 cTry, [c(1-0]c Try| [c(1-1)]%c Tra| [c(1-0)]%cTry | .| CTra/c(1-1)
Trs | O 0 cTrs c(1-t) *cTrs | [c(1-)]%cTrs | [c(1-)]%Trs | [c(1-t) ]*cTrs| .| CTrg/c(1-t)
Trg | O 0 0 0 0 0 CTrg | CTrg/c(1-1)
Errg c c[1+ c(1-t)]| c{1+c(2-
t+[c(1-1)]%

Round is alogical concept while period involves a time series. Suppose the government increases the
transfer to the public by $100, we know that the output will increase by 100c/[1-c(1-t)], if there is no asset
market. We can calculate the effect of each dollar of transfer in a given round, but we do not know when it will
happen.

From the table, we see that Trz will be transmitted from one person to another more slowly than Try, so
we may obtain the total increase and the income in each period, but the value is not definite. | personally
think it depends on the behaviora of individuals and we don’t know what he will do in a given period, in
other words, the model does not tell us about that, although the total increase in each period may have some

trend due to the macroeconomic circumstances.
Here | have my own idea.The effect of each dollar of government transfer to the public (Tr;) in agiven
period will not be seen apparently, sincer is determined by the aggregate effect of each dollar of

income. For example, Try increases a person’ s income, and thus induces the effect of increase of r, but r

will not necessarily rise, because we do not know the effect of other dollars of Tr. | personally think that
when we trace the route of each dollar of Tr , and analyze the aggregate effect , the result gained must
be the same as the analysis of the macro economy using 1S-LM model, if the model is correct. Suppose

Trjisadollar of money in government purchase UTr, Y Tr; =UTr , Trq passes though the 6 selected

persons ABCDEF :




TrEA =

Aconsume =) Bincome increases CTr;

RE:> I* —> Cincome decrease bkcTr 1/h

R+ — A > Eincome decreases bKCTr

Cf —> G income increases C(1-t) cTr;
R F{>I —> Dincome increases (bk/h)’cTr

C E{> E income decreasesc(1-t) bkcTri/h

When each Tr; is transferred to a person within the same period, then we obtain the following table:

I: (-bk/h) cTr 4

I: - (bk/h)®cTr,
I: (bk/h)? cTr 4
C: -[c(1-1)]? cTr,

I: c(1-t) (bk/h)? cTry
C: -c(1-t)bk/h cTr 4

Tr esmmp | CTry C: -[c(1-t)]bk/h CTr 4

c(1-t) (bk/h)? cTr 4
-c(1-t)bk/h cTr 4

C: c(1-t) cTr, -[c(1-t)]bk/h cTr 4

-[c(1-t)]%bk/h cTr 4
[c(1-t)]? cTry

[c(1-0)]3 cTr,
S [c(1-t)-bk/h] cTry | [c(2-t)- bk/h] > cTry | [c(1-t)- bk/h]® cTry......

If |c(1-t)-bk/h|<10we draw the same conclusion as we use a geometric series, but the narrow

assumption is doubtful. However, it does not follow that the multiplier theory isincorrect. The multiplier is

introduced in the theories that deal with the good market where the government purchase multiplier is

discussed and the ones that deal with the asset market where monetary multiplier is discussed. When we

apply the multiplier theory to explain IS-LM model, which is atheory that involves both the asset market

and good market, then many problems come up. Therefore, | draw the conclusion that the geometric series

cannot sufficiently explain the whole multiplier process of such models as combine two markets, in which

individual behave on asset market and good market separately and independently.




Part 3: Deduction 2:

Notes:

AD=C+|+G= Cg+ cTRq +lg +Gp +c[(1-t) Y +TR]-br
From M/p=kY -hr, we deriver=kY/h- M/hp
AD= Cgt+ CTRy +lg +Gy +c[(1-t) Y +TR]- bkY/h+bM/hp = Co+cTRq +l¢ +Go+cTR+bM/hp+[c(1-t)-bk/h]Y (1)
When we account GNP, we need not distinguish the effect of contemporary demand and the previous demand. In

fact, the previous demand influences the contemporary output. If we want to analyze the transmission mechanismin
details, | personally think that we should distinguish the two effects. The equation AD=C+I+G is used to account the
aggregate demand of ayear, if we want to account the AD of a month, we can use a similar equation:;
AD=C,++G,,, but ¢, b, k, h ,t are constant. So an increase in national income 1Y, will stimulate consumption
demand by [c(1-t)-bk/h]OY , the change is the same as we use the equation for GNP. When AD;>AS, 3, output will

increase; when AD;>AS, 1, output will decrease; when AD;=AS.;, the economy reach its equilibrium point )

LM-IS model account for the equilibrium income under the circumstance that the aggregate supply curve
is horizontal .In other words, demand determine the national income when output is below that of the sufficient
employment. In order to judge whether the output will increase we may consider the aggregate demand (AD)
and supply (AS). When AD>AS, output will increase; when AD<AS, output will decrease; when AD=AS, the

economy reach its equilibrium point.

Initiative effectsCithe government increase money stock by 0M

DM/ptheassetmarketadjustquicklyDR:DM/hPRfDl:bDM/hP | f QD f
> >

Since the good market adjust slowlyOthere exists a surplus demand for good. AD-AS is denoted
by GAP. GAP=0I=bOM/hP .Now AD>AS ,the output will rise as aresult of the stimulation of demand
.we suppose that the output in the first short period of time increases by 0, then the change in income
will bel]Y; ,the income increased(or sometimes it will decrease) in each period will induce the increase
in consumption and the decrease in investment spending in the next period. Apparently, LY 4, the
increase in the first period ,will induce an increase of ¢(1-t)1Y ; in consumption and an decrease of

bkY i/h in investment in the second period .The following table shows the detail of the transmission



mechanism, in which GAP; denotes the gap between AD and AS in each period.

1 c(1-)0Y, (-bk/h) Y, c(1-t)0Y1-bk/hOY | bOM/hP-[1-¢(1-t) +bk/h] Y 4

2 c(1-)0Y, (-bk/h) DY, c(1-t)0Y p-bk/hIY 5 bOM/hP-[1-c(1-t) +bk/h] (DY 1+0Y )
0oo 0oo 0oo 0oo 0oo

m c(1-)0Y (-bk/h)OY c(1-t)0Y -bk/hDY 1, brIM/hP-[1-¢(1-t) +bk/h]ErrorIny;
m+1 c(1-)00Y me1 (-bk/M) Y e | (A1) OY ea-bk/NTY g bOM/hP-[1-¢c(1-t) +bk/h]Error!ny;
k c(1-t)0Y) (-bk/h) DY c(1-t)0Y -bk/hOY bOM/hP-[1-c(1-t) +bk/h] Error!oy;

When GAP=0, the economy reaches its equilibrium point. From the equation br M/hP-[1-c(1-t) -bk/h]
Error!1Y;=0, we obtain the total increase in income:

(6) Error!Yi=(brM )/ {[1-c(1-t)-bk/h]hP}.

The ultimate result isidentical with the one predicted by IS-LM model.

Asfor afour-department economy, which includes foreign trade, we can simply add a equation to
modify the deduction=g-mY -nr

Then the equilibrium income determined by IS-LM model is

©) Y o= (Co* CTRg +l o + Go*g) / [1-c(1-t)+m-+(b+n)k/h],

and the above table will be more complex to demonstrate the mechanism, but the result is similar.

Further discussion on the formula c(1-t)-bk/h: Therange of ¢ ,tand k is (0, 1), while the range of b and
kis(0,+«).Thus c(1-t)-bk/h(-,1).If ¢(1-t)-bk/h(0,1),with the increase of AS, AD will consequently
increase but at alower rate (when AS increases byL1Y, AD only increases by [c(1-t)-bk/h]UY.) If c(1-1)-
bk/h(-=,0), with the increase of AS by, AD will decrease by [-c(1-t)+bk/h] LY. So AS will ultimately
meet AD.

The above deduction also implies that the effects on consumption and investment both complete within the
same period, but in fact thisis not the necessary assumption. Suppose the effects on consumption and investment
process in two different periodsLisuppose the effect on | is one period later than that on CL, in the long run, we
can still add up the aggregate effect of each period. Even if the time difference between the two effectsis not
stable, we can still get the approximate result. Look at the following tables:

(1) First we suppose that the effect on asset market lags behind that on the good market by only one period



1 c(1-t)0Y, c(1-)0Y,

2 c(1-t)uY, (-bk/h) Y, c(1-t)UY ,-bk/hIY ¢

oo oo (-bk/n)OY , oo

m c(1-)0Y 0oo 0oo

m+1 C(1-)UY s (-bk/h) DY c(1-t)UY mer-bk/NIY
(-bk/h)OY mer

k c(1-t)OY oog c(1-t)OY-bk/hOY

k+1 (-bk/h) Y ¢

(2) Then we suppose that the time lag is m periods




1 c(1-t)oY, 0 c(1-t)dY, bOM/hP-[1-c(1-t)]0Y ¢

2 c(1-H)ny, 0 c(1-)0Y, bOM/hP-[1-¢c(1-t)] (OY +01Y )

0 aod aad aod oo

m c(1-)0Y -bk/hOY, c(1-)OY -bk/hOY ; brIM/hP-[1-c(1-)]Error InY;-bk/h0Y ¢

m+1 c(1-)TY ey -bk/h1Y, c(1-t) Y mea-bk/hY bOM/hP-[1-c(1-t)]Error l0Y;-
bk/h(OY 1+0Y )

k c(1-)0Yy -bk/hOY et c(1-) DY -bk/MOY - mer bOM/hP-[1-c(1-t)] Error!oY;-bk/hError!
oy,

In any given round, (1Y > ¢(1-t) 1Y «-bk/hJY k.m+1 theincrease of output is more than that of demand.
Therefore, equilibrium can be reached ultimately. When bOM/hP-[1-c(1-t)] Error!OY -bk/hError! ov;

=0,
we obtain the total increasein Y approximately:

) sy =(b M )/ {[1-c(1-t)-bk/h]hP

If you want avivid demonstration, give the icon adouble-click ™€Nani sm exe g vou will find
that time lags will not significantly influence the approach to the equilibrium.(Even if you change the

number value for lag from 0 to 100, the route of the change of economy is much the same.)



A guidetothe program

VALWE HELT

?-""'.I-n.l.q_u:l. HEuata
Seals. m S | i

ol ] t
| ,/f 000
Waliowal Ingeme Gealal §

Transpussion Mechanisn: Caloulate:
P and Dz Cuse E E I
tl'.jtT:'" I::,.:Hu‘:tt Tith lag 12 n:lll.-i'. lag in ali-ihekih] 0 <575 I:i;l;
m:- Etack: | addal --h-" geead wirlint 0] e B30 [fRr10 509 | 2. (3]
E Gy Daductians. J Taduciioal i‘l (G304, 1&7 | 3. EZEL1L]
b Clewr S e i | | s | & |
|-.|.-n |n B [u:n | JI';;T,:%::_PHHL,"_&“___ f=  [wo [Eo | o
1. Theprogramisdesigned by Visual Basic 6.0,
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3. Press” LM curve*® and “IS curve” button to draw LM curve and. IS curve,.
4. Press” Increase money stock “button to draw LM,(anew LM curve after increased money stock)
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?
6. Press”Deduction 1”botton to show the graph of deduction 1.There are three modes of graph according to

the range of c(1-t)-bk/h.

7. "Deduction 2.1"and " Deduction 2.2" show my deduction of the monetary transmission mechanism.
"Deduction 2.1" shows the case that the effect on asset market lags behind that on the good market, and
"Deduction 2.2" shows the case that the effect on good market lags behind that on the asset market

8. “(Y1,R1)"shows the coordinate of the new equilibrium point, while “(Y,R)”shows the coordinate of the
initial equilibrium point.

9. Press’ lag” button and input number values for time lag to see if the time lag has any effect.

10. You may input your number values for the parameters by clicking on “b” “k” etc.
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(2) Macroeconomics 5th ed. Gordon Robert J., 1990 ,Harper Collins College Publishers

(3) Macroeconomics 6th ed. Dornbusch Rudiger , 1994,Mc Graw-Hill
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Code:
The code of “mechanism.exe”
Dimb As Single
Dimk As Single
Dimh AsSingle
Dimc AsSingle
Dimt AsSingle

Dim A0 AsSingle
DimMp As Single
Dim dM AsSingle

Private Sub Command17_Click()

Dim a(-1000 To 40000) As Double

Y =(A0+(b*Mp/h))/(L-c*(1-t)+b*k/h) 'Mpstandsfor the real money stock,Y isthe national income
on point E1.

r=(k*A0-Mp+Mp*c*(1-t))/(h*(1-c*(1-t)+b*k)

dr=-dM / h'dr istheinitial decreasein interest rate induced by the increased money stock

p.Line (Y, (r + dr) * 600)-(Y, r * 600) ' draw the line E1IE3

p.ForeColor = RGB(255, 0, 0) 'define the color

r=r+dr

ddemand = -b * dr 'the increased demand induced by lower r

demand =Y + ddemand

i=0

Do

izi+1

a(i) = Rnd * 200 ' To generate random increase in Y,in fact ,in our real economy the increase is not simply
random ,just to show the indefinite process of economy

demand =demand+c* (1-t) * a(i)-b* k/h* ai - timelag) '(c* (1 -t) - b*k / h) * aisdemand induced by
theincrease inY

output =Y + a(i)

p.Line (Y + a(i), r * 600)-(Y, r * 600) *600 in order to match the scale

Y =Y +a(i)

p.Line (Y, (r + a(i) * k/ h) * 600)-(Y, r * 600)

r=r+a(i-timelag) * k/h

delayl

Loop Until output - demand > 0 'the mutiplier process will not stop until output- demand > 0°

End Sub



Private Sub Command19_Click()

Dim a(-1000 To 40000) As Double

Y =(A0+(b*Mp/h))/(1-c*(1-t)+b* k/h) 'Mp standsfor the real money stock,Y isthe national income
on point E1.

r=(k*A0-Mp+Mp*c* (1-t))/(h*(L-c*(1-t)+b*k)

dr =-dM / h'dristheinitial decreasein interest rate induced by the increased money stock

p.Line (Y, (r + dr) * 600)-(Y, r * 600) ' draw the line EIE3

p.ForeColor = RGB(255, 0, 0) 'define the color

r=r+dr

ddemand = -b * dr 'the increased demand induced by lower r

demand =Y + ddemand

i=0

Do

i=i+1

a(i) = Rnd * 200 ' To generate random increase in Y,in fact ,in our real economy the increase is not simply
random ,just to show the indefinite process of economy

demand=demand+c* (1-t) * a(i - timelag) -b* k/h* ai) '(c* (1-t) - b*k/h)* aisdemand induced by
theincrease inY

output =Y + a(i)

p.Line (Y + a(i), r * 600)-(Y, r * 600) *600 in order to match the scale

Y =Y +ai)

p.Line (Y, (r + ai) * k/ h) * 600)-(Y, r * 600)

r=r+a(i)*k/h

delayl

Loop Until output - demand > 0 'the mutiplier process will not stop until output- demand > 0

End Sub

Private Sub Form_Load()

p.Scale (-840, 5000)-(12000, -4000)

End Sub

Private Sub command2_click()

For Y =0 To 11500 Step 0.5

a=1/(1-c*(1-1)

r=(@*A0-Y)/(a*b)

p.Line(Y,600* r)-(Y -1, ((a* AO-Y + 1)/ (a* b)) * 600)
p.ForeColor = vbBlue

Next Y

End Sub

Private Sub Command4_Click()

For Y =1 To 11600 Step 0.5

delay2

r=-(Mp+dM)/h+k*Y/h

p.Line (Y, 600 * r)-(Y - 1, (-(Mp+dM) /h+k* (Y - 1) / h) * 600)
p.ForeColor = RGB(200, 100, 1000)

p.BorderStyle = dot

Next Y

End Sub

Private Sub Commandl_Click()

For Y =1 To 11500 Step 0.4

r=-Mp/h+k*Y/h

p.Line(Y,600* r)-(Y -1, (-Mp/h+k™* (Y - 1)/ h) * 600) *600 in order to match the scale
p.ForeColor = vbBlue

NextY
End Sub



Private Sub Command3_Click()
g=(A0+(*Mp/h)/(Q1-c*(1-t)+b*k/h)
o=(k*A0-Mp+Mp*c*(1-t))/(h*(L-c*(1-t)+b*k)
Text8 =g

Text9=o0

End Sub

Private Sub Command16_Click()
Y=(A0+(*(Mp+dM)/h))/(1-c*(1-t)+b*k/h)
r=(k*A0-Mp-dM + (Mp+dM)*c* (1-t))/(h* (1-c* (1-t))+b* k)
Textl2.Text=Y

Text13.Text =r

End Sub

Private Sub cmd2_Click()
Text6.Text =" 3000"
Text1l.Text =" 350"
Text2.Text ="0.75"
Text3.Text = "1000"
Text4.Text ="0.9"
Text5.Text="0.2"
Text10.Text = "2800"
Text7.Text = "1200"
Textl4.Text=0

A0 = Val(Text6.Text)
b = Val(Textl.Text)

k = Val(Text2.Text)

h = Val(Text3.Text)

¢ = Va(Text4.Text)

t = Val(Text5.Text)

dM = Val(Text10.Text)
Mp = Va (Text7.Text)
End Sub

Private Sub cmd3_Click()
Text6.Text =" 3000"
Textl.Text =" 350"
Text2.Text ="0.75"
Text3.Text = "1000"
Text4.Text ="0.9"
Text5.Text ="0.2"
Text10.Text = "2800"
Text7.Text = "1200"
Text14.Text = 100

A0 = Val(Text6.Text)
b = Val(Textl.Text)

k = Val(Text2.Text)

h = Val(Text3.Text)

¢ = Va(Text4.Text)

t = Val(Text5.Text)

dM = Val(Text10.Text)
Mp = Va (Text7.Text)
End Sub

Private Sub cmd4_Click()
Text6.Text =" 10000"
Textl.Text = "1100"



Text2.Text="0.8"
Text3.Text = "700"
Text4.Text ="0.5"
Text5.Text = "0.54"
Text10.Text = "2800"
Text7.Text = "2500"
Text14.Text = 100
A0 = Val(Text6.Text)
b = Val(Textl.Text)

k = Val(Text2.Text)

h = Val(Text3.Text)

¢ = Va(Text4.Text)

t = Val(Text5.Text)
dM = Val(Text10.Text)
Mp = Va (Text7.Text)
End Sub

Private Sub cmd5_Click()
Text6.Text =" 9000"
Textl.Text = "1100"
Text2.Text ="0.8"
Text3.Text = "600"
Text4.Text="0.77"
Text5.Text ="0.28"
Text10.Text = "2500"
Text7.Text = "1500"
Text14.Text = 500

A0 = Val(Text6.Text)
b = Val(Textl.Text)

k = Val(Text2.Text)

h = Val(Text3.Text)

¢ = Va(Text4.Text)

t = Val(Text5.Text)

dM = Val(Text10.Text)
Mp = Va (Text7.Text)
End Sub

Private Sub cmd6_Click()
form2.Show

End Sub

Private Sub cmd7_Click()
form3.Show

End Sub

Private Sub Command14_Click()
a=c*(1-t)-b*k/h
Textll=a

End Sub

Private Sub command15_Click()
p.Cls

End Sub

Private Sub Command13_Click()

a=0

Y=(A0+(b*Mp/h)/(1-c*(1-t)+b*k/h)
r=(k*A0-Mp+Mp*c* (1-t))/(h*(L-c*(1-t)+b*k)
dr=-dM/h



p.Line (Y, (r + dr) * 600)-(Y, r * 600)

p.ForeColor = RGB(Rnd * 255, Rnd * 255, Rnd * 255)
p.BorderStyle = dot

r=r+dr

dy=-b*dr

delayl

p.Line (Y +dy, r * 600)-(Y, r * 600)

p.ForeColor = RGB(Rnd * 255, Rnd * 255, Rnd * 255)
p.BorderStyle = dot

dr=k*dy/h

Y=Y +dy

delayl

Do

a=a+1

p.Line (Y, (r +dr) * 600)-(Y, r * 600)

p.ForeColor = RGB(Rnd * 255, Rnd * 255, Rnd * 255)
p.BorderStyle = dot

dy=(c*(1-t)-b*k/h)*dy

r=r+dr

delayl

p.Line (Y +dy, 600 * r)-(Y, r * 600)

p.ForeColor = RGB(Rnd * 255, Rnd * 255, Rnd * 255)
p.BorderStyle = dot

delayl

Y=Y +dy

r=r

dr=dy*k/h

Loop Until Abs(Y - (AO+ (b* Mp/h))/(1-c* (1-t)+b*k/h))<800rY >20000 Or a> 60 'in order to
stop the program within 45 rounds

End Sub

Private Sub Command6_Click()

Text2.Text = InputBox("please input k!", "k", "k™)
k = Val(Text2.Text)

End Sub

Private Sub Command7_Click()

Text3.Text = InputBox("please input h!", "h", "h")
h = Val(Text3.Text)

End Sub

Private Sub Command8_Click()

Textd.Text = InputBox("please input ¢!, "c", "c")
¢ = Va(Text4.Text)

End Sub

Private Sub Command9_Click()

Text5.Text = InputBox("please input t!", "t", "t")

t = Val(Text5.Text)

End Sub

Private Sub Command12_Click()

Text10.Text = InputBox("please input dM!", "dM", "dM")
dM = Val(Text10.Text)

End Sub

Private Sub Command10_Click()

Text6.Text = InputBox("please input AO!™, "AQ", "AQ")
A0 = Val(Text6.Text)

End Sub

Private Sub Command1l_Click()



Text7.Text = InputBox("please input M/p!", "M/p", "M/p")
Mp = Va (Text7.Text)

End Sub

Private Sub Command5_Click()

Textl.Text = InputBox("please input b!", "b", "b")

b = Val(Textl.Text)

End Sub

Private Sub Command18_Click()

Text14.Text = InputBox("please input an integer for the number value of timelag!", "timelag”, "0")
timelag = Val(Text14.Text)

End Sub

Private Sub delay2()

For a=1To 500

Next a

End Sub

Private Sub delay1()

For a=1 To 1000000

Next a

End Sub



