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ME-08 UNIT COPY | 39 pages | Full-workbook pages 240-278; printed numbering retained

ME-08 Cramer’s Rule, Taxed Income &
Comparative Statics

Source PDF pages 43-46

Use Cramer’s rule correctly, derive Y*, C* and T*, and write precise economic
interpretations of spending, tax and parameter changes.

Foundations | Derivations | Source examples | Worked example | Independent practice | TUrk¢e support |
Hint levels 1 and 2 | Solutions and English interpretations | Reflection and retry

Before you start

What do | already understand, and which step do | need to explain?

Do not mark a skill “alone” just because a solution looks familiar. A useful attempt includes the model, the
operations, the check and the interpretation.

Foundations
One unknown, one replaced column

For a square system Ax=d with det(A)=0, Cramer’s rule gives xj=det(A;)/det(A). A; is
obtained by replacing only column j of A by d.

xj=det(Aj)/det(A), det(A)=0

Symbol English meaning Turkge karsiligi
A A with column j replaced by d j. sGtunu d ile degistirilmis A
det(A) Common nonzero denominator Ortak, sifir olmayan payda

Turkce explanation
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Three simultaneous economic equations

Income equals consumption plus autonomous investment and government spending.
Consumption depends on disposable income, not gross income. Taxes contain a

lump-sum part and an income-proportional part.

Y=C+lo+Go; C=a+B(Y=T); T=y+6Y

Symbol English meaning

Y National income

C Consumption expenditure

T Tax revenue/total taxes

lo Autonomous investment

Go Autonomous government expenditure
a Autonomous consumption

B Marginal propensity to consume

disposable income

Y Lump-sum tax
o) Proportional income-tax rate
Y-T Disposable income

Turkce explanation

Which objects are given?

Tarkce karsihgi

Milli gelir

Tuketim harcamasi
Toplam vergi geliri
Otonom yatirm

Otonom kamu harcamasi
Otonom tuketim

Harcanabilir gelire gére marjinal tiketim
egilimi

Gelirden bagimsiz gotlri vergi
Oransal gelir vergisi orani

Harcanabilir gelir

The endogenous variables are Y,C,T. Treat a,lo,Go,y as given exogenous magnitudes and
B,6 as given parameters. They can be varied one at a time in comparative statics.

Endogenous: Y,C,T. Given: a,lo,Go,Y,B,0.

Turkce explanation

Assumptions and economic admissibility

The notes assume a>0, y>0, 0<B<1 and 0<bd<1. These imply D=1-B(1-8)>0. Positive

equilibrium income additionally requires a+lo+Go—By>0.
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D=1-B(1-56)>0; N=a+lo+Go—By; Y*=N/D

Tlrkce explanation

What comparative statics actually asks

A comparative-static derivative asks how an equilibrium changes when one specified

exogenous magnitude or parameter changes, holding the rest fixed. It is not a statement

about the speed of adjustment over time.
Change the cause = recompute equilibrium — interpret the sign and units

Turkce explanation

Why does taxation reduce the spending multiplier?

An extra unit of income produces & units of additional tax and 1—-56 units of additional
disposable income. Consumption therefore rises by B(1-8), not .

Effective induced-consumption slope=p(1-8); spending multiplier=1/[1—B(1—-8)]

Turkce explanation

Government spending is not a lump-sum tax

A one-unit Go increase enters demand directly. A one-unit y increase first lowers
disposable income, so its initial consumption effect is —B. Their multipliers differ in sign
and magnitude.

aY*/aGo=1/D; aY*/ay=—Pp/D

Turkce explanation

Tax revenue can rise while income falls

Raising y lowers Y, but tax revenue still rises by (1—B)/D per unit under the stated
assumptions. The direct tax increase dominates the induced loss of proportional tax
revenue.

9T*/ay=1—6B/D=(1—B)/D>0

Turkce explanation
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Finite changes versus local derivatives

With B and & fixed, equilibrium is linear in a,lo,Go,y, so constant multipliers give exact
finite changes. Changes in 3 or & alter D, so a derivative is generally a local
approximation for a finite parameter change.

Exact when D fixed: AY=AGo/D. Local when 0 varies: AY=(0Y*/0d)Ad

TUurkce explanation

Pause and test your understanding
ME-08-C1

To find consumption C by Cramer’s rule when the unknown vector is (Y,C,T)7, what is
replaced?

A. The first row
B. The second column
C. The third column

My choice and the reason, before checking

Turkge question support | Check later

ME-08-C2

Which is the government-expenditure multiplier in this model?
A. —B/D

B. 1/D

C.5

My choice and the reason, before checking

Turkge question support | Check later
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ME-08-C3

Assume Y*>0. What is the sign of aY*/06 when 0<B<1 and D>07?
A. Positive, because tax revenue rises

B. Negative, because aY*/0d=—BY*/D

C. Zero, because b is a parameter

My choice and the reason, before checking

Turkge question support | Check later
ME-08-C4

A reported multiplier is 2.04 and Go increases by one monetary unit. Which interpretation
is correct?

A. Income is 2.04% higher, regardless of the starting income.
B. Equilibrium income increases by about 2.04 monetary units, ceteris paribus.
C. Income reaches the new equilibrium in 2.04 periods.

My choice and the reason, before checking

Turkce question support | Check later

Derivations with reasons
Put the taxed-income model into matrix form - pp43-44

Separate endogenous quantities from given magnitudes.

Source PDF pages 43-44
Y=C+lo+Go = Y—C=lo+Go

Move consumption to the endogenous side.
C=a+B(Y-T)=a+BY—BT » —BY+C+BT=x

Expand consumption, then move the two income-dependent terms left.
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T=y+38Y -» —0Y+0C+T=y

Move proportional tax income left.

1 -1 0 Y lo+Go
A= _B ’ A = a
-6 0 T %

Use the same order Y,C,T in every equation.

D=1:(1-1-B-0)—(-1)-[(=B)-1-B(-5)]+0

Expand the determinant through the first row.

D=1+(—B+B6)=1—B+B6=1—PB(1-5)>0

Factor B and use the parameter restrictions.

Source reading note - PDF 45

In the notes: One handwritten tax line shows a minus and one vector entry is labelled G.

Checked form: The consistent model is T=y+38Y, with unknown vector (Y,C,T)".

The matrix, numerical example and subsequent derivatives all confirm the plus tax rule and T as the third

unknown.

Detailed Turkish reasoning

Find Y*, C* and T* by Cramer’s rule - p44

All three outcomes need their own replacement determinant.

Source PDF pages 44

E -1 O
E=lo+Go; Ay= a 1 B
y O 1

Replace only the first column for income.

det(Ay)=E(1-0)—(-1)(a—By)=E+a—By=N

Expand along the first row.
Y*=(a—By+lo+Go)/D

Divide the income determinant by D.
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1 E 0
Ac= | -Bp o B |; det(Ac)=(a—By)—E(—B+B0)
-0 vy 1

Replace the second column, then expand through the first row.
C*=[a—By+B(1-58)(lo+Go)]/D =Y*—lo—Go

Factor —E(—B+Bd) into B(1—-08)E.

1 -1 E
A=| -B 1 a |[|; det(A)=y—(—-1)(—By+ad)+EDd
-6 O Y

Replace the third column and keep all three first-row terms.
T*=[(1-B)y+0(a+lo+Go)]/D =y+0Y*

Collect the y terms and compare with the tax rule.
Y*—T*=(1-08)Y*—y; C*=a+B(Y*—T*)

Verify the disposable-income and consumption equations.

Detailed Turkish reasoning
Government spending and lump-sum-tax effects - pp44,46

The notes ask for the effects on all three equilibrium variables.

Source PDF pages 44,46

Y*=N/D; daN/dGo=1; aD/9Go=0

Recognize that Go changes the numerator only.
0Y*/0Go=[1-D—N-0]/D?=D/D?=1/D>0

Apply the quotient rule and simplify.

C*=Y*—lo—Go - 9C*/0Go=1/D—1=(1-D)/D=B(1-6)/D>0

Subtract the direct expenditure unit from the total income response.
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T*=y+0Y* - 9T*/0Go=06/D>0
Tax revenue responds through the higher income.

At D=0.49: 9Y*/0Go=100/49=2.0408; 0C*/0Go=51/49=1.0408;
0T*/0Go=15/49=0.3061

Evaluate the source example multipliers without premature rounding.
oY*/oy=—B/D; oC*/oy=—B/D; aT*/ay=1-06B/D=(1-B)/D
Differentiate the lump-sum-tax experiment separately.

With fixed B,6: AY*=AGo/D and AY*=—pAy/D

These finite changes are exact for isolated shocks to Go or vy.

Source reading note - PDF 46

In the notes: 1/[1-3(1-8)] beside aY*/aGo is labelled “tax multiplier”.

Checked form: It is the government-expenditure multiplier; the lump-sum-tax multiplier is —f/D.
The denominator includes tax leakage, but the variable being changed is Go.

Detailed Turkish reasoning
The income-tax-rate derivative - p46

Explain the negative effect on income and complete the consumption and tax-revenue
responses.

Source PDF pages 46

N=a+lo+Go—BY; dN/a6=0; D=1—B+B5; aD/ad=B
The numerator is fixed in an isolated 6 change.
0Y*/06=(0-D—Np)/D?=—pBN/D?

Use the quotient rule with a changing denominator.
aY*/36=—(B/D)(N/D)=—BY*/D<0 when Y*>0
Recognize N/D as equilibrium income.
0C*/06=0Y*/06=—BY*/D

Autonomous investment and government spending are unchanged.
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oT*/00=Y*+8(aY*/36)=Y*(1-6B/D)=(1-B)Y*/D>0

Use the product rule for 6Y*.

Detailed Turkish reasoning

All 18 comparative-static derivatives - the p46 exercise completed

Three endogenous outcomes times six given magnitudes/parameters gives 18
derivatives. Let Z=Y*-T*=(1-8)Y*—y.

Source PDF pages 46
o: aY*/aa=1/D; aC*/aa=1/D; oT*/oa=8/D
An autonomous-consumption increase raises income, consumption and taxes.

lo: 9Y*/dlo=1/D; aC*/dlo=B(1—8)/D; oT*/alo=5/D

Investment has the same induced-consumption mechanism as government spending.

Go: 9Y*/0Go=1/D; 9C*/0Go=B(1—8)/D; aT*/0Go=6/D
Government spending raises all three outcomes under the parameter restrictions.

y: aY*/oy=—[B/D; aC*/oy=—B/D; oT*/oay=(1—B)/D

Lump-sum taxes reduce income and consumption but increase revenue in this model.

oY*/aB=[(—y)D—N(-1+8)]l/D*=[(1-8)N—-yD]/D>=Z/D

Differentiate both N and D with respect to B.

B: aY*/oB=2Z/D; oC*/aB=2Z/D; aT*/of=056Z/D

These three derivatives are positive if disposable income Z is positive.
6: 0Y*/0d=—BY*/D; aC*/06=—BY*/D; aT*/0d=(1—B)Y*/D

For Y*>0, the signs are negative, negative and positive.
Detailed Turkish reasoning
Bridge to the market-model review - bottom of p46

The notes move from income comparative statics to market comparative statics.

Source PDF pages 46 (bottom)
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P=a—bP; Qs=—-c+dP; Q°=Qs
Equilibrium joins the demand and supply relations.
a—bP=—-c+dP - a+c=(b+d)P -» P*=(a+c)/(b+d)
Collect price terms and divide by the positive slope sum.
Q*=a—b(a+c)/(b+d)=[a(b+d)—b(a+c)]/(b+d)=(ad—Dbc)/(b+d)

Substitute the equilibrium price and simplify.

Detailed Turkish reasoning

Source examples and checked readings

These examples retain the source numbers and mathematical content. The explanations are newly
written. Any checked correction is placed next to the affected calculation.

Cramer’s rule for the two-country model - p43

Reproduce the preceding inverse solution by replacing one column at a time.

Source PDF pages 43

a —M2
K= o :a=1—-ci+mz:; b=1-c2+mz2; D=ab—mim2>0
—Ma

Use temporary symbols a,b to keep the determinant readable.

A1 —m2
Ki= o i det(Ki)=Aib—(—mz2)A2=bA1+m2Az
Az

Replace the first column to solve for Y.
Yi*¥=[(1—c2+mz2)A1+m=2A2]/D

Divide by the determinant of the original coefficient matrix.

A
Ka= 2 ' o det(Kz2)=aAz—Ai1(—m1)=aAz2+m1A:
-m1 Az

Replace the second column for Ya.
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Y2*=[(1—ci+m1)A2+m1A1]/D

The result agrees with the matrix inverse method.
Source reading note - PDF 43

In the notes: A simplified Y1 numerator shows 1—ci+mo.
Checked form: The unchanged lower-right coefficient is 1—c2+ma.
Yi¥=[(1—c2+m2)A1+m2A2]/D.

TUrkce source-example reasoning
The exact numerical source example - p45

Source inputs: lo=500, Go=250, a=200, B=0.6, y=50, 6=0.15. Find equilibrium Y,C,T.

Source PDF pages 45
E=500+250=750; D=1-0.6(1-0.15)=1-0.51=0.49

Compute autonomous spending and the common determinant.

1 -1 0 750
A= -0.6 1 06 |; d= 200
-0.15 0 1 50

Write the numerical coefficient matrix and constant vector.
det(Ay)=750+200—-0.6-50=950—30=920; Y*=920/0.49=92000/49=1877.5510
Expand the income replacement determinant.
det(Ac)=(200-30)—-750(—0.6+0.09)=170+382.5=552.5

Use the first-row expansion shown in the notes.
C*=552.5/0.49=55250/49=1127.5510

Divide by the same D, not by a new determinant.
det(A:)=—30+30+50+112.5=162.5; T*=162.5/0.49=16250/49=331.6327
Complete the tax calculation left as a quotient in the source.
Y*-T*=75750/49=1545.9184; 200+0.6(75750/49)=55250/49

Check the original consumption equation using disposable income.
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Y*=C*+500+250; T*=50+0.15Y*

All three original equations hold exactly with the fractions.

Source reading note - PDF 45

In the notes: Source rounds Y*=1877.5 and C*¥*=1127.5 before completing checks.
Checked form: Y*=92000/49, C¥*=55250/49, T*=16250/49.

Keep exact fractions until the final display to avoid propagated rounding error.

TUrkce source-example reasoning

Worked example
ME-08-W1 Two policies, different channels

Let Y=C+lo+Go, C=a+B(Y-T), and T=y+38Y, with a=80, B=0.75, y=20, 6=0.20, lo=60 and
Go=40. Find Y*, C* and T*. Compare two separate policies: (A) Go rises by 20; (B) y rises
by 8. For each policy, report exact changes in Y,C,T and explain the economic mechanism
in English.

Turkce question | Interpretation answer after trying

Before reading the steps: choose a method and say why it applies

D=1-0.75-0.8=0.4; N=80+60+40—-0.75-20=165
Compute the common denominator and income numerator.
Y*=165/0.4=412.5; C*=412.5-100=312.5; T*=20+0.2-412.5=102.5

Find all three equilibrium levels.

Pause. Predict the next operation and justify it before reading on.

Policy A: AY=20/0.4=50; AC=[0.75-0.8/0.4]-20=30; AT=(0.2/0.4)-20=10
An extra 20 units of government spending creates 50 units of equilibrium income.
Policy B: AY=(—-0.75/0.4)-8=-15; AC=-15; AT=[(1-0.75)/0.4]-8=5

Higher lump-sum taxes contract income and consumption but increase tax revenue.
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Interpret before reading the model answer

Write a short exam answer comparing the channels, signs and units of the two policies.
Explain why the tax-revenue change in policy B differs from the direct lump-sum-tax
increase.

Say your interpretation aloud; note the main result and one reason
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Independent practice

Attempt each problem before the hints. The next page of each problem is for
interpretation and checking. Do not use the solution as a copying exercise.

ME-08-S1 Rebuild and interpret a taxed equilibrium

Use a=60, B=0.5, y=20, 6=0.2, 10=50 and Go=20 in the taxed-income model. Find Y*, C*,
T* and disposable income. Then increase Go by 12, holding every other primitive fixed,
and calculate the exact changes in Y,C,T.

Turkce prompt | Hint 1 | Hint 2 | Solution after trying

State the model or matrix dimensions, then show a justified solution

Confidence before checking: 0 /1 /2 / 3 Help used: none / Turkish / hint 1 / hint 2
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ME-08-S1 Interpretation and verification

Why is AY greater than the initial AGo, and why does tax revenue change even though the
tax policy is unchanged?

My English interpretation: result, mechanism, conditions and limits

Substitution, dimensions, signs or feasibility check

One step | still need to explain without looking

Compare with the model answer only after writing
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ME-08-S2 Diagnose the multiplier label

A student uses B=0.8 and 6=0.25, computes D=0.4, and calls 1/D=2.5 the lump-sum-tax
multiplier. Correct the label. Find the change in income if Go increases by 4, and
separately if y increases by 4. Assume an economically admissible starting equilibrium.

Turkce prompt | Hint 1 | Hint 2 | Solution after trying

State the model or matrix dimensions, then show a justified solution

Confidence before checking: 0 /1 /2 / 3 Help used: none / Turkish / hint 1 / hint 2
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ME-08-S2 Interpretation and verification

Explain in English why equal-sized spending and lump-sum-tax increases do not have
equal-sized opposite income effects.

My English interpretation: result, mechanism, conditions and limits

Substitution, dimensions, signs or feasibility check

One step | still need to explain without looking

Compare with the model answer only after writing
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ME-08-S3 A tax-rate change is not a fixed multiplier shock

Return to a=60, B=0.5, y=20, 10=50 and Go=20. Raise & from 0.20 to 0.30. Compute the
exact new equilibrium Y*, C*, T* and the exact change in Y. Compare it with the
derivative approximation evaluated at 6=0.20. Explain the difference.

Turkce prompt | Hint 1 | Hint 2 | Solution after trying

State the model or matrix dimensions, then show a justified solution

Confidence before checking: 0 /1 /2 / 3 Help used: none / Turkish / hint 1 / hint 2
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ME-08-S3 Interpretation and verification

Write an exam answer that states the direction of the tax-rate effect, distinguishes a
percentage point from a percent change, and explains why the derivative does not give

the exact finite change.

My English interpretation: result, mechanism, conditions and limits

Substitution, dimensions, signs or feasibility check

One step | still need to explain without looking

Compare with the model answer only after writing
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Turkce support

Bu bolum dili ve gerekceyi anlamak icindir. Aciklamayi! aynen kopyalama; okuduktan
sonra kendi ¢é6ziimiine don. ingilizce soru sayfalarinda yanitlari gérmeden deneme
yapabilirsin.

One unknown, one replaced column

Cramer kurali yeni bir ekonomik varsayim degildir; ters matrisle ayni tek ¢c6zimu farkh bir
hesapla verir. Hangi bilinmeyeni ariyorsaniz onun katsayi stUtununu sabitler vektoruyle
degistirirsiniz. Satir degil sttun degistirilir; diger sttunlarin sirasi ve degerleri korunur.
Paydada her bilinmeyen icin ayni asil katsayl determinanti bulunur. det(A)=0 ise bu
boélme kurali uygulanamaz.

xi=det(A;j)/det(A), det(A)=0
Back to English
Three simultaneous economic equations

Milli gelirin tamami hanenin harcanabilir geliri degildir; vergi T ¢ikarildiktan sonra Y-T
kalir. T=y+0Y iki parcali vergi kurahdir: y gelirden bagimsiz sabit vergi, 8Y ise gelire bagl
vergidir. Vergi tuketimi etkiler, tuketim geliri etkiler, gelir de vergiyi etkiler; dolayisiyla
Y,C,T birlikte belirlenir.

Y=C+lo+Go; C=a+B(Y-T); T=y+06Y
Back to English
Which objects are given?

“Verilmis” olmak sonsuza kadar degismeyecek demek degildir. Tek bir dengeyi ¢cd6zerken
a,lo,Go,Y,B,0 sayilar sabittir; karsilastirmali statikte bunlardan birini degistirip yeni
dengeyi karsilastiririz. icsel Y,C, T ise her deneyde yeniden cozilir. Kaynakta a bazen
dissal degisken, bazen otonom tiketim parametresi olarak adlandirilir; 6nemli olan
¢ozulen bilinmeyenlerden biri olmamasidir.

Endogenous: Y,C,T. Given: a,lo,Go,Y,B,0.
Back to English
Assumptions and economic admissibility

B ve & oranlar boyutsuzdur; diger buyuklUkler ortak parasal birim ve dénemdedir. D>0
tek c6zim kosulunu saglar ama tek basina Y>0 demek degildir: payin da pozitif olmasi
gerekir. Pozitif harcanabilir gelir yorumu i¢in Y=T=(1-8)Y—-y>0 kontrol edilir. Notlardaki
ekonomik yorumlari bu alan kosullariyla okuruz; matematiksel olarak bulunan her sayi
otomatik olarak ekonomik acidan uygun degildir.
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D=1-B(1-6)>0; N=a+lo+Go—BY; Y*=N/D
Back to English
What comparative statics actually asks

9Y*/0Go, Go bir birim degisirken diger verilenlerin sabit tutuldugu denge etkisidir. aY*/36
ise gelir vergisi oranina duyarhliktir. Yildiz denge degerini gosterir; tirevde hangi
degiskene gore islem yapildigi mutlaka yazilmahdir. Ceteris paribus ifadesi “diger her sey
ayniyken” anlamina gelir; aksi halde birden fazla degisimin etkisi karisir.

Change the cause - recompute equilibrium - interpret the sign and units
Back to English
Why does taxation reduce the spending multiplier?

Bir birimlik gelir artisinin & kadari vergiye gider. Kalan 1—56 harcanabilir gelirin B kadar
tuketime donusur. Boylece gelirin tekrar harcamaya dénen kismi B(1—5) olur. Vergi orani
yukseldikce bu geri donus kuaculur ve kamu harcamasi carpani duser. Bu bir statik geri
besleme aciklamasidir; zaman slreci varsaymak zorunda degiliz.

Effective induced-consumption slope=B(1-8); spending multiplier=1/[1—B(1-8)]
Back to English
Government spending is not a lump-sum tax

Go artisi dogrudan bir birim toplam harcamadir; y artisi ise tliketicinin harcanabilir

gelirinden bir birim alir, ama ttketim yalnizca B kadar azalir. Bu yizden kamu harcamasi
carpani 1/D, goéturd vergi carpani —B/D’dir. p46°’daki 1/D ifadesinin yanina “tax multiplier
yazilmasi bir etiket hatasidir; tlirev Go'ya gore alindigi icin bu kamu harcamasi carpanidir.

n

oY*/0Go=1/D; aY*/oy=—B/D
Back to English
Tax revenue can rise while income falls

T=y+08Y denkleminde y dogrudan +1 etkisi yapar. Ayni anda Y azalinca 8Y kacualur;
dolayl etki eksi olur. Toplami 1+6(—p/D)=(1—B)/D pozitiftir. Bu ayrim, “gelir dustu, o
halde vergi geliri kesin diser” gibi yanhs bir yorumu 6énler. “Vergi oranini artirmak her
ekonomide geliri artirir” gibi genel bir iddia da kurmuyoruz; sonu¢ bu dogrusal model ve
varsayimlar icindir.

aT*/ay=1—6p/D=(1—PB)/D>0

Back to English
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Finite changes versus local derivatives

Go 10 artarsa AY=10/D esitligi tamdir; cinkl payda degismez ve Go yalnizca payin iginde
dogrusal bulunur. B veya & degistiginde ise payda da degisir. Bu yuzden buyuk bir vergi
orani degisiminde yalnizca eski tiirevxdegisim yazmak yerine yeni dengeyi dogrudan
hesaplamak gerekir. Vergi oraninda bir ylzde puanlk artis A5=0.01"dir; Ad=1 dedgildir.

Exact when D fixed: AY=AGo/D. Local when & varies: AY=(aY*/a5)Ad
Back to English

ME-08-C1 Question support

Bilinmeyen sirasi Y,C,T ise C icin hangi sutun degistirilir?

Return to foundations

ME-08-C2 Question support

Go'daki artisin Y* Uzerindeki etkisini soruyoruz.

Return to foundations
ME-08-C3 Question support

Gelir vergisi orani artisi, diger verilenler sabitken denge gelirini nasil etkiler?

Return to foundations
ME-08-C4 Question support

Garpani bir sonuc¢ cumlesi olarak yorumla.

Return to foundations
Put the taxed-income model into matrix form - pp43-44

Uc denklem (¢ bilinmeyen icin ortak bir katsayi sistemi kuruyoruz; tiketim denklemindeki
parantezi dikkatle aciyoruz.

Source PDF pages 43-44
Y=C+lo+Go » Y—C=lo+Go

Y’'nin katsayisi 1, C'nin katsayisi —1, T'nin katsayisi 0 olur. Denklemde gérinmeyen
bilinmeyenin katsayisi sifirdir.

C=0+B(Y-T)=a+BY—BT » —BY+C+pT=a

B(Y—-T) acilinca BY—BT elde edilir. BY sola eksi, —BT sola arti gecer. C'nin kendi katsayisi
+1'dir.
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T=y+38Y -» —0Y+0C+T=y

T'nin vergi denklemindeki isareti +1'dir. Kaynaktaki bir el yazisi satirinda eksi gibi duran
isaret matrise ve sonraki islemlere aykiridir; model T=y+06Y seklindedir.

1 -1 0 Y lo+Go
A= -1 B |; A Cc |= a
-6 0 1 T Y

Son bilinmeyen T'dir; kaynak p45’teki bir ara vektdorde G harfi géorunmesi yazim
sturcmesidir. Go dissal kamu harcamasi olarak sag taraftadir.

D=1-(1-1-B-0)—(-1)-[(-=B)-1-B(-5)1+0

Birinci satirdaki kofaktér isaretleri +,—,+ seklindedir. ikinci terimde katsayi —1 oldugu icin
distaki eksiyle carpimi arti olur.

D=1+(—B+B8)=1-B+pB0=1-B(1-0)>0
0<B<1 ve 0<1-6<1 oldugu icin 0<B(1-8)<1; 1'den bu saylyi cikarinca pozitif D kalir.
Boylece tek ¢c6zum vardir.

Kaynak okuma notu - PDF 45

Sayisal katsayl matrisi ve sonraki buattn islemler T=y+8Y modelini kullanir. Dissal Go bilinmeyen vektdrine
konulmaz.

Back to English
Find Y*, C* and T* by Cramer’s rule - p44

Kaynak p44 bu U¢ determinanti verip ¢cozumleri istemektedir; burada hicbir pay
determinantini atlamadan tamamliyoruz.

Source PDF pages 44

E -1 O
E=|O+G0; Ay= (01 1 B
Y 0 1

E, yatirrm ve kamu harcamasinin toplami icin kisaltmadir. Y'nin katsayi sutunu [E,a,y]" ile
degistirilir.

det(Ay)=E(1-0)—(-1)(a—By)=E+a—By=N

ikinci minér a-1—By’dir. Onindeki —(—1) bu mindru arti yapar. Béylece Y'nin payinda
goturu vergi —By olarak kalir.
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Y*=(a—By+lo+Go)/D

D sabittir ve pozitiftir. Y¥*>0 icin payin pozitif olmasi ayrica kontrol edilir.

1 E 0
Ac= | -p o B |; det(Ac)=(a—By)—E(—B+B0)
-0 vy 1

Birinci minér a—By; ikinci mindr —B+Bd olur. ikinci siitun teriminin kofaktdr isareti eksi
oldugundan E ile carpim cikarilr.

C*=[a—By+B(1—5)(lo+Go)1/D =Y*—lo—Go

Tuketimin gelirden yatirnm ve kamu harcamasi cikarilarak da elde edilmesi gerekir.
Y*—E=[N—ED]/D ifadesini acarsak ayni paya ulasiriz.

1 -1 E
A=| -B 1 o |[|; det(A)=y—(—-1)(—By+ad)+ES
-6 O Y

Uclinc mindr (—B)-0—1-(—6)==56'dIr; isareti pozitiftir. Ortadaki minér —By+ad olur.
T*=[(1-B)y+06(a+lo+Go)]/D =y+0Y*

Y—By=(1—B)y. Diger terimler 6a+86E’dir. y+8N/D yazip ortak paydaya getirince de ayni
sonuc cikar.

Y*—T*=(1-8)Y*—y; Ck=a+B(Y*~T*)

TUketim yalnizca Y’'ye degil vergi sonrasi gelire baglidir. Hesaplanan Y*,C*, T* degerlerini
Uc orijinal denklemde sinamak, tek bir formul hatasini ortaya cikarabilir.
Back to English

Government spending and lump-sum-tax effects - pp44,46

Go artisi veya azalisi yalnizca Y'yi degil, tiiketimi ve vergi tahsilatini da degistirir. UclinG
birlikte hesapliyoruz.

Source PDF pages 44,46
Y*=N/D; daN/0Go=1; aD/0Go=0

B ve & sabit tutuldugu icin payda Go'ya bagh degildir. Ceteris paribus kosulunu bu
noktada kullaniyoruz.
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9Y*/0Go=[1-D—N-0]/D?=D/D?=1/D>0

Kaynak bolum kuralini bu sekilde yazar. Sonuc bir birim kamu harcamasi artisinin kag
birim denge geliri yarattigini gdsterir; ytzdelik bir blUytme orani degildir.

C*¥=Y*—lo—Go —» 9C*/0Go=1/D—1=(1-D)/D=B(1-56)/D>0

Gelir artisinin bir kismi zaten Go'daki bir birimlik artistir. Kalani tiketim artisidir. Tuketim
carpaninin gelir carpanindan klcuk olmasi bu muhasebeyle tutarlidir.

T*=y+8Y* - 9T*/0Go=56/D>0

y ve 0 sabit oldugundan vergi tahsilatindaki degisim yalnizca 6-dY kanaliyla gelir. Vergi
gelirini sabit sanmak yanlis olur; sabit olan vergi kurahdir.

At D=0.49: 9Y*/0Go=100/49=2.0408; 0C*/0Go=51/49=1.0408;
0T*/0Go=15/49=0.3061

Go bir birim artarsa Y yaklasik 2.04, C yaklasik 1.04, T yaklasik 0.306 birim artar. Go bir
birim azalirsa isaretler tersine doner; katsayilar ayni kalir.

oY*/ay=—B/D; aC*/oy=—B/D; oT*/oy=1-6B/D=(1-B)/D

y artinca N'nin tdrevi —B'dir. lo,Go sabitken C=Y—lo—Go oldugundan C’'nin tepkisi Y ile
aynidir. T'de dogrudan +1 ile gelirin azalmasindan kaynaklanan dolayli etki birlestirilir.

With fixed B,6: AY*=AGo/D and AY*=—BAy/D

Payda sabitken bu degiskenler gelir formilinde dogrusal yer alir. Birden fazla sok varsa
etkiler toplanabilir; fakat neyin degistigi acik¢a séylenmelidir.
Kaynak okuma notu - PDF 46

Vergi paydada yer aliyor diye her tirev vergi carpani olmaz. Degistirilen blytklik Go oldugundan bu kamu
harcamasi carpanidir.

Back to English
The income-tax-rate derivative - p46

Vergi orani degisince payda degisir; burada yalnizca payi tlirevlemek yeterli degildir.

Source PDF pages 46
N=a+lo+Go—BYy; dN/36=0; D=1—B+B56; aD/96=

Yy gotura vergidir ve 6 ile birlikte otomatik degismez. Bu deneyde B,y,a,lo,Go sabit tutulur.
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9Y*/06=(0-D—NB)/D?=—BN/D?

Paydanin artisi sonucu kucultar; bolum kuralindaki eksi isaret bu ekonomik mekanizmayi
yansitir.

oY*/0d6=—(B/D)(N/D)=—BY*/D<0 when Y*>0

Kaynakta yapilan sadelestirme budur. Negatiflik icin >0, D>0 ve Y*>0 kosullari birlikte
kullanilir; pozitif gelir kosulunu gizlememek gerekir.

0C*/06=0Y*/06=—BY*/D

C=Y-lo—Go kimligini kullaniyoruz. Vergi orani artinca bu modelde hem gelir hem tiketim
azalir.

oT*/08=Y*+6(aY*/08)=Y*(1—-6B/D)=(1—-B)Y*/D>0

Dogrudan vergi orani artisi +Y etkisi; daralan gelirin etkisi 6-dY/dbd ile eksidir. Toplam bu
modelin varsayimlarinda pozitif kalir. Bu sonu¢ evrensel vergi teorisi iddiasi degil, verilen
dogrusal yapinin sonucudur.

Back to English
All 18 comparative-static derivatives - the p46 exercise completed

Kaynak “18 comparative-static derivatives” diyerek Y*,C* T* icin a,lo,Go,y,B,5
degisimlerinin tamamini isaret eder. Asagida her grup ve isaret kosulu acikca verilir.

Source PDF pages 46
o: aY*/oa=1/D; aC*/oa=1/D; aT*/oac=6/D

a, N'ye +1 katsayisiyla girer. lo,Go sabitken tlketim gelirin tamami kadar degisir; vergi
geliri 6 kati kadar artar. U¢ tirev de pozitiftir.

lo: 3Y*/3lo=1/D; aC*/dlo=B(1—06)/D; oT*/alo=06/D

C=Y—-lo—Go ifadesinde lo dogrudan da cikarildigi icin tuketim tUrevi 1/D—1 olur. Bu, gelirin
tumuanudn tiketim olmadigl anlamina gelir.

Go: 9Y*/8Go=1/D; 9C*/8Go=B(1—0)/D; 0T*/0Go=06/D

Gelir carpani, tuketim carpani ve vergi geliri carpani farkl bayukltkleri olcer. Hepsini tek
bir “carpan” adi altinda karistirmayin.
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y: aY*/ay=—B/D; aC*/ay=—B/D; aT*/ay=(1—B)/D

Ik iki isaret negatiftir; sonuncusu 1—B>0 oldudu icin pozitiftir. Vergi tahsilatinin artisinin
birden klcuk olmasi gelirdeki daralma nedeniyle kismi geri kaybi gosterir.

aY*/oB=[(—y)D—N(-1+8)]/D?=[(1-8)N—-yD]/D2=Z/D

B hem —By teriminde hem D’de bulundugu icin iki etkiyi birlikte aliriz. Payi D’'ye bolerek
(1-8)Y*—y=Z harcanabilir gelirini taniriz.

B: 9Y*/ap=2/D; 3C*/ap=2Z/D; oT*/aB=56Z/D

B artisi ancak harcanabilir gelir pozitifken tliketim ve gelir artirici olarak yorumlanir. B’'nin
artmasini ylzde puan cinsinden verirsek gercek sayisal degisim 6rnegin 0.01 olmaldir.
Sonlu buyuk degisimde yeni denge hesaplanir.

6: aY*/36=—PBY*/D; aC*/a6=—BY*/D; aT*/36=(1—B)Y*/D

Bu UclU oran vergisinin tum denge sonuglarini 6zetler. 6 grupx3 ¢ikti=18 turev
tamamlandi. isaretler sdylenirken Y*>0 ve gerektiginde Z>0 gibi ekonomik alan kosullari
eklenmelidir.

Back to English
Bridge to the market-model review - bottom of p46

Bir sonraki sayfadaki uygulamanin baslangicini burada kayda geciriyoruz; turevlerin
tamami ME-09'da ¢ozuldr.

Source PDF pages 46 (bottom)
b=a—bP; Q*=—c+dP; Q°=Qs

a,b,c,d>0 varsayilir. Kaynak p46’'daki Q* paydasinin kisa yazimi tamamlanmamis
gorunur; p47'de acikca b+d olarak verilir.

a—bP=-c+dP - a+c=(b+d)P » P*=(a+c)/(b+d)
Talep ve arz esitligindeki eksi isaretler tasinirken a+c ve b+d olusur.
Q*=a—b(a+c)/(b+d)=[a(b+d)—b(a+c)]/(b+d)=(ad—bc)/(b+d)

Q*>0 icin ad>bc gerekir; a,b,c,d pozitifligi tek basina pozitif miktari garanti etmez. Sekiz
piyasa turevi ve grafikli isaret yorumlari ME-09'da ele alinir.

Back to English
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Cramer’s rule for the two-country model - p43

ME-07'de elde edilen indirgenmis bicimin Cramer kuraliyla ayni ¢cikmasini kontrol
ediyoruz.

Source PDF pages 43

a —M2
K= o :a=1l—-ci+mi; b=1—-c2+mz2; D=ab—mim2>0
—Ma

Bu boélumde a,b yalnizca kdsegen katsayilarin kisaltmasidir; tuketim veya talep
parametreleriyle kanistirlmamalidir. Sag taraf [A1,A2]"dir.

A1 —m2
Ki= o o det(Ki)=Aib—(—mz2)A2=bA1+m2Az
Az

ikinci situn degismez. Eksi ile eksi carpimi cikarilirken artiya dénlsir. Kaynakta bir ara Ya

satirinda c1 géruntyor; dogru b=1—-c2+m:z degeridir, cunkl degistirmedigimiz sag alt
eleman budur.

Yi*¥=[(1—c2+m2)A1+m2A2]/D

Paydadaki K, sUtunu degistirilmis K1 degildir. Orijinal sistemin ortak determinanti
kullaniimahdir.

A
Ka= 2 ' o det(Kz2)=aAz2—Ai1(—m1)=aAz2+m:1A:
-m1 Az

Birinci situn aynen kalir. A1 ve A'yi bir satira degil, sabitler vektoru olarak ikinci sGtuna
yerlestiririz.

Y2*=[(1—ci+mz1)A2+m:1A1]/D

Ayni ekonomik denklemler ayni tek ¢c6zumu vermelidir. Bu esitlik hesaplama yontemleri
arasinda gucld bir dogrulama saglar.

Kaynak okuma notu - PDF 43

Birinci sGtun degistirilince sag alt katsayi degismez; bu katsayi ikinci Ulkeye ait 1—c2+mz2'dir.

Back to English
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The exact numerical source example - p45

Notlardaki sayilari aynen kullantyoruz; yalnizca erken yuvarlama yerine son adimda
yuvarliyoruz.

Source PDF pages 45
E=500+250=750; D=1-0.6(1-0.15)=1-0.51=0.49

1-0.15=0.85; 0.6:0.85=0.51. Bu nedenle butlin Cramer paylari 0.49’a bolunur.

1 -1 0 750
A= -0.6 1 06 |; d= 200
-0.15 0 1 50

Vergi orani 0.15 oldugundan UgUncu satirin ilk elemani —0.15'tir. Sabit vergi 50 sag
taraftadir; ikisini karistirmayin.

det(Ay)=750+200-0.6-50=950-30=920; Y*=920/0.49=92000/49=1877.5510

Kaynaktaki yaklasik 1877.5 sonucu erken yuvarlanmistir. Tam kesir 92000/49'dur;
sonraki hesaplarda bunu korumak daha dogrudur.

det(Ac)=(200-30)—-750(—0.6+0.09)=170+382.5=552.5

0.6:0.15=0.09; —0.6+0.09=-0.51. —=750-(—0.51)=+382.5 olur. Hem negatif isaret
onemlidir.

C*=552.5/0.49=55250/49=1127.5510

Ayrica Y*—750=1127.5510 kontrolU yapilir. Kaynagin 1127.5 deg@eri yuvarlama
dldzeyindedir.

det(At)=—30+30+50+112.5=162.5; T*=162.5/0.49=16250/49=331.6327

(1-0.6)-50+0.15(200+750)=20+142.5=162.5 alternatif kisa kontroldir. T*=331.6327
sonucunu mutlaka y+8Y* ile de dogrulariz.

Y*-T*=75750/49~=1545.9184; 200+0.6(75750/49)=55250/49

Vergi sonrasi gelir pozitif oldugundan tiketim iliskisinin ekonomik yorumu uygundur. 200
otonom tuketimdir; gelir sifir olsa bile modelde bu terim bulunur.
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Y*=C*+500+250; T*=50+0.15Y*

Gelir ve tuketim farki tam 750'dir. Yaklasik sonuclarda kucuk farklar yuvarlamadan
gelebilir; kesirli kontrolde fark sifirdir.

Kaynak okuma notu - PDF 45
Yuvarlama o6gretici icerigi degistirmez; ancak kontrol ve sonraki hesaplar icin tam kesirleri koruyoruz.

Back to English
ME-08-W1 Worked example support

iki politika ayri deneylerdir: B politikasini A'nin lizerine ekleme. Once temel dengeyi bul,
sonra kamu harcamasi ve goturu vergi kanallarini ayir.

D=1-0.75-0.8=0.4; N=80+60+40-0.75-20=165

Vergi sonrasi tiketim egimi 0.75-0.8=0.6'dir; bu nedenle D=0.4. Otonom talep
toplamindan goéturd verginin tiketim etkisi 15 cikarilir.

Y*=165/0.4=412.5; C*=412.5-100=312.5; T*=20+0.2:412.5=102.5
Harcanabilir gelir 412.5—-102.5=310"dur. 80+0.75-310=312.5 tuketim kontrolinu verir.
Policy A: AY=20/0.4=50; AC=[0.75-0.8/0.4]-20=30; AT=(0.2/0.4)-20=10

Yeni Y=462.5, C=342.5, T=112.5 olur. Yeni gelir kimligi 342.5+60+60=462.5"tir. ilk
dogrudan 20 harcamaya, 30 tuketim artisi eklenir.

Policy B: AY=(—0.75/0.4)-8=-15; AC=-15; AT=[(1-0.75)/0.4]-8=5

Yeni Y=397.5, C=297.5, T=107.5 olur. y artik 28’dir; 28+0.2:397.5=107.5 kontrolunu
verir. Dogrudan vergi artisi 8 iken disen gelir 3 birim oransal vergi kaybi yaratir; net artis
5'tir.

iki politikanin gelir, tilketim ve vergi gelirine neden farkl etkiler yaptigini ingilizce acikla.
B’'de dogrudan +8 ile dolayli —3 etkisini ayir.

Return to the worked example

ME-08-S1 Question support

Uc seviyeyi birlikte bulduktan sonra vergi kuralini sabit tutarak kamu harcamasi sokunu
uygula.

Gelir artisi neden ilk kamu harcamasi artisindan blUyuik? Vergi politikasi degismemisken
toplam vergi neden artiyor?

Return to the problem
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ME-08-S2 Question support

Ayni 4 birimlik degisim iki farkli dissal buyuklikte uygulaniyor. isaret ve ilk turdaki
tuketim etkisini birlikte aciklayin.

Ayni buyuklUkte kamu harcamasi ve goturu vergi artisinin neden esit buyuklukte zit gelir
etkileri olmadigini acikla.

Return to the problem

ME-08-S3 Question support

Vergi orani 10 yluzde puan, yani 0.10 artiyor. Payda degistigi icin sonlu degisimi yeni
dengeyi hesaplayarak bul.

Oran artisinin yonunu, yUzde puan farkini ve tirev yaklasiminin neden tam olmadigini
ingilizce bir sinav yanitinda birlestir.

Return to the problem
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Hints Level 1 Choose the strategy

Use one hint, then go back and try. The second level gives a more specific intermediate move.
ME-08-S1

List what is given and what must be found. Identify the governing equality or matrix
operation. Check the dimensions and any nonzero-divisor condition before calculating.
Then plan how you will verify the result.

Verilenleri ve bilinmeyenleri ayir. Hangi esitligin veya matris isleminin gerektigini sdyle. Once boyutlar ve
sifir olmayan payda kosulunu kontrol et; sonucu nasil denetleyecegini planla.

Return and try | If still stuck, hint 2

ME-08-S2

List what is given and what must be found. Identify the governing equality or matrix
operation. Check the dimensions and any nonzero-divisor condition before calculating.
Then plan how you will verify the result.

Verilenleri ve bilinmeyenleri ayir. Hangi esitligin veya matris isleminin gerektigini sdyle. Once boyutlari ve
sifir olmayan payda kosulunu kontrol et; sonucu nasil denetleyecegini planla.

Return and try | If still stuck, hint 2

ME-08-S3

List what is given and what must be found. Identify the governing equality or matrix
operation. Check the dimensions and any nonzero-divisor condition before calculating.
Then plan how you will verify the result.

Verilenleri ve bilinmeyenleri ayir. Hangi esitligin veya matris isleminin gerektigini sdyle. Once boyutlari ve
sifir olmayan payda kosulunu kontrol et; sonucu nasil denetleyecegini planla.

Return and try | If still stuck, hint 2

Ekonomi Atdlyesi  English first « Tlrkce support 271



MATHEMATICAL ECONOMICS | / COMPLETE STUDY WORKBOOK

Hints Level 2 One useful next move
ME-08-S1

D=1-0.5(0.8)=0.6. Keep the tax rule, not total tax revenue, fixed.
Go degisince y ve 6 sabit kalir; T i¢sel oldugu icin degisir.

Return and complete your attempt

ME-08-S2
Go has coefficient +1 in N; y has coefficient —p.
Carpani isimden ezberlemek yerine Y* payindaki degiskenin katsayisini okuyun.

Return and complete your attempt

ME-08-S3

The numerator stays 120, but the new D is 0.65. At the old equilibrium
oY*/06=—-0.5%200/0.6.

A5=0.10 kullan; 10 yazma. Yaklasik ve tam cevabi ayni isim altinda sunma.

Return and complete your attempt
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Solutions and model interpretations
ME-08-W1 Model interpretation

Holding all other primitives fixed, a 20-unit increase in Go raises equilibrium income by
50, consumption by 30 and tax revenue by 10 monetary units. It enters aggregate
demand directly and induces further consumption. Separately, an 8-unit rise in lump-sum
taxes reduces disposable income and lowers income and consumption by 15 each. Tax
revenue rises by only 5 because the direct 8-unit increase is partly offset by a 3-unit loss
of proportional tax revenue as income falls. These are comparisons of equilibria, not
predictions of adjustment time.

Go artisi dogrudan talep enjeksiyonu oldugu icin isareti pozitiftir. y artisi 6nce harcanabilir
geliri azaltir, tUketim daralmasi geliri dusurur. T'nin tepkisi sadece y kadar degildir; gelir
de degistigi icin 8Y parcas! yeniden hesaplanir. ingilizce yanitta “holding all other
primitives fixed” ifadesi deneyin sinirini, “monetary units” ifadesi birimi ve “equilibrium”
ifadesi sonucun statik niteligini belirtir.

Check the explanation

0 Names Go and y as separate exogenous changes with other primitives fixed.
0 Reports AY, AC, AT in monetary units, not percentages.

1 Explains direct spending injection versus disposable-income contraction.

O Explains AT=8+0.2(—15)=5 in policy B.

ME-08-S1 Solution
D=0.6; N=60+50+20-0.5-20=120; Y*=120/0.6=200

Find income first.

Payda pozitif; pay da pozitif oldugu icin gelir ekonomik olarak pozitiftir.
C*=200-50—-20=130; T*=20+0.2-200=60; Y*-T*=140

Recover consumption, taxes and disposable income.

60+0.5-140=130 tiketim denklemini dogrular.
AY=12/0.6=20; AC=20-12=8; AT=0.2-20=4

Compute exact finite changes because B and & are unchanged.

Yeni gelir 220, tiketim 138, vergi 64 olur. 138+50+32=220 ve 20+0.2:220=64 kontrolleri saglanir.
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Model English interpretation

The 12-unit spending injection induces 8 additional units of consumption, so equilibrium
income rises by 20 monetary units, ceteris paribus. The tax rule is unchanged, but tax
revenue is endogenous: the extra income generates 6AY=0.2%x20=4 units of additional
taxes.

Turkce reasoning

“Vergi sabit” yerine “vergi kurali sabit” denmelidir. Go’'nun dogrudan 12 birim etkisine,
artan vergi sonrasi gelirin yarisinin tuketime donmesiyle 8 birim ek tuketim gelir. Vergi
orani degismese bile vergi matrahi Y yukseldigi icin T artar.

Check your explanation

[ Separates the initial government-spending injection from induced consumption.

1 Distinguishes fixed y,6 from endogenous T.

O Reports computed changes with monetary units and ceteris paribus.

Identify the first wrong or unexplained step. Repair that step on your attempt page; do not copy the whole

solution.

Retry from the blank problem

ME-08-S2 Solution
D=1-0.8:0.75=0.4; 0Y*/0Go=1/0.4=2.5

The reported number is the government-expenditure multiplier.

Kamu harcamasi toplam talebe dogrudan +1 olarak girdiginden payin tirevi 1'dir.
aY*/ay=—0.8/0.4=—2

Lump-sum taxation first lowers consumption by B per tax unit.

Gotlra vergi carpani hem eksi isaretli hem harcama carpanindan mutlak degerce kigUktdr.
AGo=4 - AY=2.5-4=10; Ay=4 - AY=—2-4=—8

Treat the two changes as separate experiments.

iki soku birlikte uygulamiyoruz. Diger verilenler sabitken her biri kendi katsayisiyla carpilir.
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Model English interpretation

Government spending enters demand directly, whereas a lump-sum-tax increase reduces
disposable income and initially lowers consumption by only B=0.8 per tax unit. Therefore
the spending multiplier is 2.5 but the tax multiplier is —2. A separate 4-unit increase in
spending raises income by 10; a 4-unit tax increase lowers income by 8, holding the
remaining primitives fixed.

Turkce reasoning

Gelirin vergiyle azaltilan her birimi tamamen tuketilmeyecekti; B=0.8 kadar tuketilecekti.
Bu nedenle vergi artisinin ilk talep daraltici etkisi, ayni tutardaki dogrudan kamu
harcamasi etkisinden kucuk olur. Negatif isareti unutmak ekonomik mekanizmay: ters
cevirir.

Check your explanation

O Identifies which derivative is the government-expenditure multiplier.

O Explains why a tax unit reduces initial consumption by B rather than one.

1 Reports the two computed income changes as separate monetary-unit experiments.

Identify the first wrong or unexplained step. Repair that step on your attempt page; do not copy the whole
solution.

Retry from the blank problem

ME-08-S3 Solution
Dnew=1-0.5(1-0.30)=0.65; Ynew=120/0.65=2400/13=184.6154

Recompute the denominator after the tax-rate change.

a,lo,Go, B,y sabit oldugundan N=120 kalir; yalnizca 6 paydada degisir.
Cnew=2400/13—-70=1490/13; Tnew=20+0.30-2400/13=980/13

Recover the other equilibrium outcomes.

T=75.3846 artarken Y ve C azalir. Yeni harcanabilir gelir (2400—-980)/13=1420/13"tur;
60+0.5-1420/13=1490/13 kontroltnl saglar.

Exact AY=2400/13—-200=-200/13=-15.3846

Compare the two equilibrium levels.

Bu sonuc yeni dengeyi dogrudan ¢céozmenin tam sonucudur; tirev yaklasimi degildir.
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(8Y*/88)old=—-0.5-200/0.6=—-500/3; AY=(—500/3)-0.10=—-50/3=—16.6667

Use the old derivative for a local approximation.

Turev 6=0.20 noktasindaki egimdir; 0.10 buyukligundeki sonlu degisim boyunca egim sabit kalmaz. Bu
ylzden yaklasik disus tam duststen biraz bayuktar.

Model English interpretation

A rise in 6 from 0.20 to 0.30 is a 10-percentage-point increase. It reduces the fraction of
additional income available for consumption, so equilibrium income falls, ceteris paribus.
The exact fall is 200/13=15.3846 monetary units. The old-equilibrium derivative predicts
an approximate fall of 50/3=16.6667; it is not exact because changing 6 also changes the
denominator and the slope along the equilibrium relation.

Turkce reasoning

0.20’den 0.30'a gecis 10 yuzde puandir; baslangic oranina gore yuzde artis ise %50'dir,
ikisi ayni kavram degildir. Carpanin sabit oldugu Go deneyinden farkl olarak & degisimi

D’yi degistirdigi icin baslangic egimi butun aralik icin kullanilamaz. Varsayimlar altinda

yon negatif kalir fakat buyuklik icin tam denge hesabi gerekir.

Check your explanation

[0 Explains the disposable-income and induced-consumption channel.

[ Distinguishes a percentage-point change from a percent change.

] Reports the computed exact change and explicitly labels the derivative estimate as an approximation.
[ Notes that 6 changes D and therefore the slope is not constant.

Identify the first wrong or unexplained step. Repair that step on your attempt page; do not copy the whole
solution.

Retry from the blank problem
Concept check answers

ME-08-C1 Answer B

C is the second unknown, so replace the second coefficient column by the full constants
vector.

Sira belirleyicidir. Y icin 1., Cicin 2., T icin 3. sttun degistirilir; sabitler vektérid batlin Gg satinyla
yerlestirilir.

If you chose differently: Read the unknown order before selecting a column.

Satir denklemi, sGtun bilinmeyeni temsil eder.

ME-08-C2 Answer B

Government spending enters the income numerator with coefficient one.
—B/D gotlrd verginin carpanidir; & vergi oranidir. Tirevde paydanin sabit kalip kalmadigini kontrol etmek
gerexkir.
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If you chose differently: Identify which primitive changes and how it enters N.
Go, N=a+lo+Go—py ifadesinde +1 katsayisiyla yer alir.

ME-08-C3 Answer B

Higher proportional taxation reduces disposable-income-induced consumption and

equilibrium income.

Parametre olmak etkisiz olmak demek degildir. 6 artinca D artar, N sabit kalir; pozitif N/D bu nedenle
kdgulur. Vergi gelirinin tepkisi ayri bir sorudur.

If you chose differently: Differentiate D=1—-p+p8, not just the numerator.

D’nin 8’ya gore tlrevi +B’dir; bir sabit payi artan pozitif paydaya bdélersen sonug kacualar.

ME-08-C4 Answer B

The multiplier is a level change per monetary unit, not a percentage or adjustment time.
Birimlere dikkat: 0Y/aG, parasal gelir birimi / parasal kamu harcamasi birimidir. Baslangi¢ gelirine
bélmeden ylzde sonucu sdylenemez; zaman denklemi verilmeden sure de bulunamaz.

If you chose differently: Check the units of Y and Go.

Tarev orani hangi iki bUyUkIGigun degisimini karsilastiriyor?
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Reflection and a second attempt

For each skill, mark: not yet / with help / alone. “Alone” means you can demonstrate it with the
explanation closed.

1 Not yet [0 With help [J Alone
| can replace the correct Cramer column and keep the original determinant as
denominator.

1 Not yet [0 With help [J Alone
| can derive all three equilibrium outcomes and verify the original equations.

1 Not yet [0 With help [J Alone
| can distinguish government-spending, lump-sum-tax and tax-rate effects.

1 Not yet [0 With help [J Alone
| can complete and interpret all 18 comparative-static derivatives.

1 Not yet [0 With help [J Alone
| can state conditions, units and ceteris paribus in an English exam answer.

Sonucu sadece hesaplamakla kalmiyorum: hangi dissal dedisikligin hangi mekanizmayla etki yaptigini,
isaretin hangi varsayima bagh oldugunu ve sonlu dedisimin tam mi yaklasik mi oldugunu
aciklayabiliyorum.

The first step | could not explain, and the check | will use next time

Next attempt: problem ID and date

Progress is manual. Keep the first attempt visible; use a new page or a different pen colour for the retry.

Source scope

Visually verified pp43-46 at high resolution. All source replacement determinants, symbol definitions,
assumptions, exact numerical example, requested Y/C/T spending effects, 18-derivative exercise and
bottom-of-p46 market bridge are included. Checked corrections: p43 Y1 cofactor must use cz; p45 tax rule
is T=y+0Y and unknown is T, with exact fractions replacing premature rounding; p46 1/D is the
government-spending multiplier, not the lump-sum-tax multiplier; market Q* denominator is b+d as
confirmed p47. Original W1/S1-S3 are independent of the source numbers.
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