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1. Belirtelim ki, (A,L) statik oyunun bir Nash dengesidir. Dolayısıyla, statik

oyunun 5 kez tekrarlandığı oyunda, her tekrarda (A,L) oynamak bir alt-oyun

tam dengedir: herhangi bir periyotta hiçbir oyuncu başka bir stratejiye çark

etmeyi istemez. Benzer şekilde, (B,R) de statik oyunun bir Nash dengesi

olduğundan, her tekrarda (B,R) oynamak yine bir alt-oyun tam dengedir.

Belirtelim ki, (B,L) statik oyunun bir Nash dengsi değildir. Her iki oyuncunun

da (B,L)’den çark etme isteği vardır. Dolayısıyla, ilk periyot (B,L) oyna-

malarını garanti etmek için ilerideki tekrarlarda çark etmeleri halinde ceza-

landırmak gerekir. 5 periyotluk oyunda, alttaki strateji profilini düşünelim:

- ilk periyot (B,L) oyna;

- eğer ilk periyot (B,L) ya da (A,R) oynandıysa, 2. ve 3. periyotlarda (A,L),

4. ve 5. periyotlarda ise (B,R) oyna;

- eğer ilk periyotta (A,L) oynandıysa, 2-5. periyotlarda (B,R) oyna;

- eğer ilk periyotta (B,R) oynandıysa, 2-5. periyotlarda (A,L) oyna;

Bu strateji vektörünün alt-oyun tam denge olup olmadığını kontrol etmek

için, tek-çark prensibini kullanabiliriz: her bilgi kümesi için, bir oyuncunun

o periyot çark edip diğer gelecek periyotlarda ise bahsi geçen stratejiye sadık

kalarak daha kazançlı hale gelebilir mi ona bakıyoruz. 2. periyottan 5. periy-

ota kadar tüm bilgi kümelerinde, oyuncular statik oyunun bir Nash dengesini

oynamalılar. Dolayısıyla, bu periyotlarda oyuncuların çark etme eğilimi yoktur

(ve bu tip çark etmelerin gelecekte getireceği bir kazanç yoktur). 1. periyot
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içinse, eğer 1. oyuncu çark ederse, bu periyot 2 kazanır ama gelecekte 2

kaybeder çünkü strateji vektörü (AL,AL,BR,BR) yerine (BR,BR,BR,BR) oy-

namalarını dikte ettirir. Benzer şekilde, eğer 1. periyotta 2. oyuncu çark

ederse, bu periyot 2 kazanır ancak gelecek periyotlarda 2 kaybeder çünkü

strateji vektörü (AL,Al,BR,BR) yerine (AL,AL,AL,AL) oynamalarını gerek-

tirir. Dolayısıyla, iki oyuncu da tek periyotluk bir çarktan kazançlı çıkmazlar.

DOlayısıyla, yukarıda verilen strateji vektörü alt-oyun tamdır.

Benzer bir şekilde, ilk periyot (A,R) oynanan bir alt-oyun tam denge oluşturabi-

liriz.

2. Alttaki tüm durumlar için, verilen strateji vektörünün alt-oyun tam denge

olup olmadığını kontrol etmek için tek-çark prensibini uyguluyoruz:

(a) • Diyelim ki, Goliath Yazılım, geçmişte her yeni firma bir tarayıcı

ürettiğinde X’i güncellemiş olsun. Eğer mevcut yeni firma aram mo-

toru yerine bir tarayıcı üretirse ve Goliath stratejisine göre güncelleme

yaparsa, yeni firma 1 yerine 0 kazanır. Dolayısıyla, yeni firma çark

ederse kayba uğrar.

• Diyelim ki, Goliath Yazılım, geçmişte her yeni firma bir tarayıcı

ürettiğinde X’i güncellemiş olsun. Eğer Goliath, yeni firma tarayıcı

ürettiğinde güncelleme yapmayı seçmezse ancak tüm diğer oyuncu-

lar gelecekte verilen stratejiye göre oynarlarsa, o zaman Goliath’ın

kazancı

(a) • Suppose Goliath Software has updated X every time a startup
produced a browser in the past. If the current startup produces
a browser instead of a search engine, and Goliath updates ac-
cording to its strategy, the startup would receive 0 instead of 1.
Therefore, the startup loses by deviating.

• Suppose Goliath Software has updated X every time a startup
produced a browser in the past. If Goliath chooses not to update
after the startup has developed a browser, but all parties play
according to the given strategy profile in future periods, then the
payoff to Goliath equals

2 + 2 (0.9) + 2 (0.9)
2

+ ...

=
2

1 − 0.9
= 20

whereas if Goliath had chosen to update after the startup devel-
oped the browser, the payoff to Goliath would equal

1 + 4 (0.9) + 4 (0.9)
2

+ ...

= 1 +
4 (0.9)

1 − 0.9
= 37

Therefore, Goliath Software loses through this single period de-
viation.

• If Goliath Software has not updated X every time a startup pro-
duced a browser in the past, the current startup obviously does
better by producing a browser rather than a search engine as,
according to its strategy, Goliath will not update.

• If Goliath Software has not updated X every time a startup pro-
duced a browser in the past, and the current startup develops a
browser, then a single period deviation in which Goliath chooses
to update cannot be profitable: the company would lose 1 in the
current period without affecting future payoffs.

Thus, we have established, using the single deviation principle, that
the given strategy profile constitutes a subgame-perfect equilibrium.
If this strategy profile is used, we observe the outcome that the
startup always produces a search engine and Goliath never updates.

(b) If a startup produces a browser, Goliath Software can improve its
payoff in the current period by choosing ‘No Update’ instead of ‘Up-
date’; in either case, future startups ‘always produce a search engine’.
Thus, Goliath Software can profitably deviate from its given strat-
egy. Therefore, the given strategy profile is not subgame perfect. For
this strategy profile, we would observe the outcome that the startup
always produces a search engine and Goliath never updates.

(c) First consider the holy years. For either party, deviating from the
given strategy profile results in a loss in the current period; and (if all
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olur. Öte yandan eğer Goliath yeni firma tarayıcı ürettikten sonra
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olurdu. Dolayısıyla, tek periyotluk çark etmekten kayba uğrar.

• Eğer, Goliath Yazılım, geçmişte her yeni firma bir tarayıcı ürettiğinde

X’i güncellememişse, mevcut yeni firma, stratejisi gereği Goliath’ın

güncelleme yapmayacağından, arama motoru yerine tarayıcı üreterek

daha kazançlı çıkar.

• Eğer, Goliath Yazılım, geçmişte her yeni firma bir tarayıcı ürettiğinde

X’i güncellememişse ve mevcut yeni firma tarayıcıüretirse, o zaman

Goliath için tek periyotluk bir çark olarak güncellemek kazançlı ola-

maz: bu periyot 1 kaybeder ve sonraki periyotlardaki kazançları etk-

ilemez.

Dolayısıyla, tek-çark prensibini kullanarak, verilen strateji vektörünün

bir alt-oyun tam denge olduğunu göstermiş olduk. Eğer bu strateji profili

kullanılırsa, yeni firma her zaman arama motoru üretir ve Goliath asla

güncellemez.

(b) Eğer yeni firma tarayıcı üretirse, Goliath Yazılım güncelleme yerine güncellememeyi

seçerek şu anki periyottaki kazancını arttırabilir; her iki durumda da,

gelecekteki yeni firmalar her zaman arama motoru üretirler. Dolayısıyla,

Goliath Yazılım mevcut stratejisinden kazançlı bir şekilde çark edebilir.

Bu da demektir ki, verilen strateji vektörü alt-oyun tam değildir. Bu

strateji vektörü, yeni firmaların her zaman arama motoru ürettiği ve Go-

liath’ın da hiç güncelleme yapmadığı sonucunu doğurur.

(c) Öncelikle kutsal yılları düşünelim. Her iki oyuncu için de, mevcut periy-

otta verili stratejiden çark etmek kayba uğramak demektir ve gelecek-

teki kazançları etkilemez (tüm oyuncular gelecekteki periyotlarda verili

stratejiye göre oynarlarsa). Dolayısıyla, kutsal yıllarda tek periyotluk

çark etmeler kazançlı değildir.

Kutsal olmayan yıllardaki stratejiler (a)’da açıklandığı gibidir. Özellikle,

kutsal olmayan yıllarda gelen yeni firmalar açısından, sadece tek periyot

var oldukları için kutsal yıllar bir anlam ifade etmez; dolayısıyla, (a)’da

kullandığımız akıl yürütme yeni firmalar için doğrudan uygulanabilir: bu

yıllarda tek periyotluk çark etmelerden kazançlı çıkamazlar.

Şimdi diyelim ki, Goliath Yazılım geçmişteki kutsal olmayan yıllarda her
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yeni firma bir tarayıcı ürettiğinde X’i güncellememiş olsun ve kutsal ol-

mayan bir yıl olan mevcut periyotta, mevcut yeni firma tarayıcı üretmiş

olsun. O zaman, Goliath’ın güncellemeyi seçerek yapacağı tek periyotluk

çark kazançlı olamaz: bu periyot 1 kaybeder ve sonraki periyotlardaki

kazançları etkilemez.

Son olarak, diyelim ki, Goliath Yazılım geçmişteki kutsal olmayan yıllarda

her yeni firma bir tarayıcı ürettiğinde X’i güncellemiş olsun. Eğer yeni

firma mevcut periyotta (kutsal olmayan bir yıl) tarayıcı üretirse ve şimdiki

yıl ile bir sonraki kutsal yıl arasında τ kadar yıl varsa, o zaman Goliath

(yeni firmaların verili stratejiyi takip ettiklerini varsayarsak) stratejisin-

den şu kazancı elde eder:

parties play according to the given strategy profile in the future) does
not affect the payoff from future periods. Therefore, single period
deviations in holy years are not profitable.

The strategies for the unholy years are the same as those described
in part (a). In particular, for startups that appear in unholy years,
since they exist for one period only, the holy years do not matter;
therefore, the reasoning used in the answer to part (a) for startups
applies directly: they cannot profit through single period deviations
during these years.

Now suppose that Goliath Software has not updated X every time
a startup produced a browser in past unholy years; and that in the
present period, also an unholy year, the current startup has developed
a browser. Then, a single period deviation in which Goliath chooses
to update cannot be profitable: the company would lose 1 in the
current period without affecting future payoffs.

Finally, suppose Goliath Software has updated X every time a startup
produced a browser in past unholy years. If the startup develops a
browser in the current period (an unholy year) and there are τ years
between the current period and the next holy year, then Goliath
receives the following payoff from its strategy (assuming the startups
follow their given strategy):

1 + 4 (0.9) + 4 (0.9)
2

+ ... + 4 (0.9)
τ

+ 2 (0.9)
τ+1

+ 4 (0.9)
τ+2

+ ...

If Goliath deviates in the current period but follows its strategy in
future periods, it receives:

2 + 2 (0.9) + 2 (0.9)
2

+ ... + 2 (0.9)
τ

+ 2 (0.9)
τ+1

+ 2 (0.9)
τ+2

+ ...

Therefore, the gain from such a deviation equals

1 − 2 (0.9) − 2 (0.9)
2 − ... − 2 (0.9)

τ − 0 (0.9)
τ+1 − 2 (0.9)

τ+2 − ...

= 1 − 2 (0.9)

1 − (0.9)
+

2 (0.9)
τ+1

1 − (0.9)
100

This expression takes its largest value when τ = 0; i.e. when the
next year is a holy year. However, plugging τ = 0 into the expression
above, we obtain

1 − 2 (0.9)

1 − (0.9)
+

2 (0.9)

1 − (0.9)
100 ≈ −15

Therefore, Goliath Software cannot profit from a single period devi-
ation at the type of information node considered here.

Thus, we have established, using the single deviation principle that
the given strategy profile constitutes a subgame perfect equilibrium.
For this strategy profile, we would observe the outcome that the
startup produces a browser once every hundred years, and a startup
in all other years; Goliath does not update in any year.

3

Eğer Goliath şu anki periyotta çark ederse ama sonraki periyotlarda verili
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Dolayısıyla, böyle bir çarktan gelecek kazanç
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therefore, the reasoning used in the answer to part (a) for startups
applies directly: they cannot profit through single period deviations
during these years.

Now suppose that Goliath Software has not updated X every time
a startup produced a browser in past unholy years; and that in the
present period, also an unholy year, the current startup has developed
a browser. Then, a single period deviation in which Goliath chooses
to update cannot be profitable: the company would lose 1 in the
current period without affecting future payoffs.

Finally, suppose Goliath Software has updated X every time a startup
produced a browser in past unholy years. If the startup develops a
browser in the current period (an unholy year) and there are τ years
between the current period and the next holy year, then Goliath
receives the following payoff from its strategy (assuming the startups
follow their given strategy):

1 + 4 (0.9) + 4 (0.9)
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+ ... + 4 (0.9)
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This expression takes its largest value when τ = 0; i.e. when the
next year is a holy year. However, plugging τ = 0 into the expression
above, we obtain

1 − 2 (0.9)

1 − (0.9)
+

2 (0.9)

1 − (0.9)
100 ≈ −15

Therefore, Goliath Software cannot profit from a single period devi-
ation at the type of information node considered here.

Thus, we have established, using the single deviation principle that
the given strategy profile constitutes a subgame perfect equilibrium.
For this strategy profile, we would observe the outcome that the
startup produces a browser once every hundred years, and a startup
in all other years; Goliath does not update in any year.
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idir. Bu miktar en büyük değerini τ = 0 iken alır; yani bir sonraki yıl

kutsal bir yılsa. Ancak, yukarıda τ = 0 yerine koyarsak,
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elde ederiz. Dolayısıyla, Goliath Yazılım bu tip bilgi kümelerinde tek

periyotluk çarklardan kazanç sağlamaz.

Dolayısıyla, tek çark prensibini kullanarak, verili strateji vektörünün alt-

oyun tam denge olduğunu göstermiş olduk. Bu strateji vektörü için, yeni

firmaların her yüz yılda bir tarayıcı ve diger yıllar aram motoru ürettiği

ve Goliath’ın da hiçbir zaman güncelleme yapmadığı sonucuna varıyoruz.

(d) (c)’de olduğu gibi, eğer Goliath Yazılım kutsal olmayan bir yıl çark ed-

erse, bunun kutsal olan yıllardaki kazancına herhangi bir etkisi olmaz.

Ancak, (c)’deki strateji vektöründen farklı olarak, çok daha fazla yıl kut-

sal yıldır. Dolayısıyla, Goliath için verili stratejiyi takip etme isteği (c)’de

olduğu kadar güçlü değildir. Goliath Yazılımın geçmişteki kutsal olmayan

yıllarda her yeni firma bir tarayıcı ürettiğinde X’i güncellemiş olduğunu

düşünelim. Diyelim ki, kutsal olmayan bu periyot, yeni firma tarayıcı

üretsin; o zaman Goliath (diğer yeni firmaların verili stratejiyi takip et-

tiklerini varsayarsak) stratejisinden şu kazancı elde eder:

(d) As in part (c), if Goliath Software deviates during an unholy year,
this has no consequences for its payoff during holy years. However,
unlike the strategy profile considered in part (c), in this instance
most years are holy. Thus, the incentives for Goliath to follow the
given strategy are not as strong as they were in part (c). Consider
the case where Goliath Software has updated X every time a startup
produced a browser in past unholy years. Suppose that this period,
also an unholy year, the startup develops a browser; then Goliath
receives the following payoff from its strategy (assuming the startups
follow their given strategy):

1 + 2 (0.9) + 2 (0.9)
2

+ ... + 2 (0.9)
99

+ 4 (0.9)
100

+ 2 (0.9)
101

+ ...

If Goliath deviates in the current period but follows its strategy in
future periods, it receives:

2 + 2 (0.9) + 2 (0.9)
2

+ ... + 2 (0.9)
99

+ 2 (0.9)
100

+ 2 (0.9)
101

+ ...

Therefore, the gain from such a deviation equals

1 − 0 (0.9) − 0 (0.9)
2 − ... − 0 (0.9)

99 − 2 (0.9)
100 − 0 (0.9)

101 − ...

= 1 − 2 (0.9)
100

1 − (0.9)
100 ≈ 1

Therefore, Goliath Software can deviate profitably at such an in-
formation set. Therefore, the given strategy profile is not subgame
perfect. For this strategy profile, we would observe the outcome that
the startup produces a search engine once every hundred years, and
a browser in all other years; Goliath does not update in any year.
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’e eşittir. Dolayısıyla, Goliath Yazılım böyle bir bilgi kümesinde kazançlı

bir şekilde çrk edebilir. Dolayısıyla, verilen stratji vektörü alt-oyun tam

denge değildir. Bu strateji vektöründe, yeni firma her yüz yılda bir arama

motoru, diğer yıllarsa tarayıcı üretir; Goliath ise asla güncellemez.

3. (a) Bu oyunun mormal biçim gösterimi alttaki gibidir:

Çalış,Çalış Çalış,Çalışma Çalışma,Çalış Çalışma,Çalışma

Öde π − ω, ω − c π − ω, ω − c −ω, ω −ω, ω
Ödeme π,−c 0,0 π,−c 0,0

Yukarıdaki tabloda, firma satır oyuncusu ve işçi de kolon oyuncusdur.

Görüyoruz ki, tek bir Nash dengesi vardır, (Ödeme, (Çalışma,Çalışma)).

(b) i. Bu strateji vektörü δ’nın hiçbir değeri için alt-oyun tam denge değildir.

Firmanın strateji verili iken, işçi her periyot ’çalış mama’ya çark etme

isteği içindedir, dolayısıyla her periyot ω − c yerine ω kazanacaktır.

Işçinin stratejisi verili iken, firma da her periyot ’ödememe’ strateji-

sine çark etme eğilimi içindedir, dolayısıyla her periyot π − ω yerine

π kazanacaktır.

ii. Bu strateji vektörü δ’nın hiçbir değeri için alt-oyun tam denge değildir.

Firmanın stratejisi verili iken, firma her zaman ödeme yaparken,

işçinin her periyot çalışmamaya çark etme eğilimi vardır.

iii. Bu strateji vektörü de alt-oyun tam denge olamaz. Firma çark ederse

ve ödeme yapmazsa, işçi yine de her periyot çalışacaktır. Dolayısıyla,

firma her periyot ödeme yapmamaya çrk edip kazançlı çıkabilecektir.

iv. Herhangi bir bilgi kümesinde tek periyotluk çark etmenin kazançlı

olup olmadığını kontrol ediyoruz. Eğer işçi tüm geçmiş periyotlarda

çalıştıysa (ya da t = 0 ise), firma ödemeyerek kazancını arttıramaz;

bu hem bu periyot hem de gelecek periyotlarda kendisine π−ω yerine

0 verecektir. Ayrıca, eğer işçi bütün geçmiş periyotlarda çalışmadıysa,
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firma kazancını ödeme yaparak arttıramaz; bu mevcut periyotta −ω
yerine 0 getirecek ve gelecek periyotlar etkilenmeyecektir. Eğer işçiye

mevcut periyotta ödeme yapilmadıysa ve ve tüm geçmiş periyot-

larda çalıştıysa (ya da t = 0 ise), işçi kendi stratejisinden ω−c
1−δ mik-

tarında bir devam kazancı sağlar; diğer taraftansa, eğer bu periyot

çalışmamaya çark ederse, ama sonraki periyotlarda stratejisine uyarsa,

ω kazanır. O zaman, çark etme eğilimi ancak ve ancak

ii. This strategy profile is not subgame perfect for any value of δ.
Given the strategy of the firm, the worker has an incentive to
deviate to ”shirk” in every period, as the firm will ”always pay”.

iii. This strategy profile cannot not subgame perfect either. If the
firm deviates and chooses to not pay, the worker will still work
in every period. So the firm can deviate profitably by choosing
to ”not pay” in every period.

iv. We consider if a single period deviation can be profitable for
either the firm or the worker at each possible type of information
set.
If the worker has worked in all previous periods (or if t = 0), the
firm cannot improve its payoff by deviating to ‘Not Pay’; this
will give the firm a payoff of 0 instead of π − w in the current
period as well as in all future periods.
Also, the firm cannot improve its payoff by deviating to ‘Pay’ if
the worker has not worked in all previous periods; this will give
the firm a payoff of −w instead of 0 in the current period, and
its future payoff would be unaffected.
If the worker has been paid in the current period and she has
worked in all previous periods (or if t = 0), then her continuation
payoff from her strategy is w−c

1−δ ; on the other hand, if she devi-
ates to ‘Not Work’ in the current period, but follows the given
strategy in all future periods, she receives w. Then, she has no
incentive to deviate if and only if

w − c

1 − δ
≥ w ⇐⇒ δ ≥ c

w

If the worker has not been paid in the current period, she re-
ceives a continuation payoff of δ w−c

1−δ from her strategy; a single
period deviation to ‘Work’ in the current period will simply cost
her c in the current period, without affecting her future payoffs.
Therefore she has no incentive to deviate at these information
sets for any value of δ.
If the worker has not worked in all previous periods, then, once
more, a deviation to ‘Work’ costs her c in the current period
without affecting her future payoffs.
Therefore, the given strategy profile is subgame perfect for δ ≥
c
w .

v. We need to check the conditions under which neither player has
an incentive to deviate in either in the Employment or the Unem-
ployment modes. In the Employment mode, as in (b) (iv), payoffs
to the firm and the worker from the given strategy profile equals
(π−w)
1−δ and (w−c)

1−δ respectively.If the worker deviates in the Em-
ployment mode (but follows her prescrbed strategy thereafter),
she receives w in the current period, and the game goes into the

5

ise yoktur. Eğer işçiye mevcut periyotta ödeme yapılmadıysa, işçi

kendi stratejisinden δ ω−c
1−δ miktarında bir devam kazancı sağlar; mev-

cut periyotta çalışmaya tek periyotluk bir çark işçiye şimdiki periyot

c’ye mal olur ve gelecek periyotlarda ki kazançları etkilemez. Dolayısıyla,

işçi, δ’nın hiçbir değeri için, bu tip bilgi kümelerinde çark etmek is-

temez. Eğer işçi, bütün geçmiş periyotlarda çalışmadıysa, o zaman,

yine, çalışmaya çark etmek bu periyot c’ye mal olur ve gelecekteki

kazançları etkilemez. Dolayısıyla, verilen strateji vektörü, δ ≥ c
w

için

bir alt-oyun dengesidir.

v. Hem işe alınma hem işsizlik durumlarında her iki oyuncunun da çrk

etme eğilimi olmaması için gerekli koşulları kontrol etmeliyiz. Işe

alınma durumunda, (b)’nin (iv)’ünde olduğu gibi, firmanın ve işçinin

kazançları, sırasıyla, π−ω
1−δ ve ω−c

1−δ şeklindedir. Eğer, firma işe alınma

durumunda çark erderse (ama sonrasında stratejisini takip ederse),

mevcut periyotta ω kazanır ve oyun T periyot boyunca işsizlik duru-

muna geçer ve bu süre zarfında, işe alınana kadar, işçinin kazancı 0

olur. Dolayısıyla, işçinin işe alınma durumunda çark etmemesi için,

gerekli olan koşul
Unemployment mode for T periods, during which she receives
nothing, before returning to the Employment mode. Therefore,
for the worker not to deviate in the Employment mode, we need

(w − c)

1 − δ
≥ w + δT+1 (w − c)

1 − δ

=⇒ (w − c) δT+1 − wδ + c ≤ 0 (1)

The firm has no incentive to deviate in the Employment mode,
because if the firm deviates to ”not pay”, the worker would
”shirk” in the same period, according to her strategy, and the
game would go into the Unemployment mode for T periods.
Thus, the firm receives 0 instead of w − c, in the current as
well as the T following periods.Neither player has an incentive
to deviate in the Unemployment mode. By deviating, the worker
obtains −c instead of 0 and the firm −w instead of 0, in the cur-
rent period. Moreover, such a deviation delays the return to the
Employment mode.
If the firm has deviated in the Employment mode, then the

worker receives δT+1 (w−c)
1−δ from her strategy (shirk today and

shirk during the T periods of unemployment). On the other
hand, if the worker chooses instead to work when she has not
been paid in the Employment mode, then the game remains in

the Employment mode and she receives −c + δ (w−c)
1−δ . Therefore,

for a single period deviation of this kind to be unprofitable, we
need

δT+1 (w − c)

1 − δ
≥ −c + δ

(w − c)

1 − δ

=⇒ w + δT+1 (w − c)

1 − δ
≥ (w − c)

1 − δ
(2)

It is easily verified that neither the firm nor the worker can im-
prove its payoff through a single period deviation in the Unem-
ployment mode. Inequalities (1) and (2) are both satisfied if and

only if the discount factor belongs to the set
{

δ ∈ (0, 1) : (w − c) δT+1 − wδ + c = 0
}

(which may or may not be empty). Then, using the single de-
viation principle, the given strategy profile is subgame perfect if
and only if the discount factor belongs to this set.
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idir. Firmanın, işe alınma durumunda çark etme eğilimi yoktur,
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koşul

Unemployment mode for T periods, during which she receives
nothing, before returning to the Employment mode. Therefore,
for the worker not to deviate in the Employment mode, we need

(w − c)

1 − δ
≥ w + δT+1 (w − c)

1 − δ

=⇒ (w − c) δT+1 − wδ + c ≤ 0 (1)

The firm has no incentive to deviate in the Employment mode,
because if the firm deviates to ”not pay”, the worker would
”shirk” in the same period, according to her strategy, and the
game would go into the Unemployment mode for T periods.
Thus, the firm receives 0 instead of w − c, in the current as
well as the T following periods.Neither player has an incentive
to deviate in the Unemployment mode. By deviating, the worker
obtains −c instead of 0 and the firm −w instead of 0, in the cur-
rent period. Moreover, such a deviation delays the return to the
Employment mode.
If the firm has deviated in the Employment mode, then the

worker receives δT+1 (w−c)
1−δ from her strategy (shirk today and

shirk during the T periods of unemployment). On the other
hand, if the worker chooses instead to work when she has not
been paid in the Employment mode, then the game remains in

the Employment mode and she receives −c + δ (w−c)
1−δ . Therefore,

for a single period deviation of this kind to be unprofitable, we
need

δT+1 (w − c)

1 − δ
≥ −c + δ

(w − c)

1 − δ

=⇒ w + δT+1 (w − c)

1 − δ
≥ (w − c)

1 − δ
(2)

It is easily verified that neither the firm nor the worker can im-
prove its payoff through a single period deviation in the Unem-
ployment mode. Inequalities (1) and (2) are both satisfied if and

only if the discount factor belongs to the set
{

δ ∈ (0, 1) : (w − c) δT+1 − wδ + c = 0
}

(which may or may not be empty). Then, using the single de-
viation principle, the given strategy profile is subgame perfect if
and only if the discount factor belongs to this set.

6
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Unemployment mode for T periods, during which she receives
nothing, before returning to the Employment mode. Therefore,
for the worker not to deviate in the Employment mode, we need

(w − c)

1 − δ
≥ w + δT+1 (w − c)

1 − δ

=⇒ (w − c) δT+1 − wδ + c ≤ 0 (1)

The firm has no incentive to deviate in the Employment mode,
because if the firm deviates to ”not pay”, the worker would
”shirk” in the same period, according to her strategy, and the
game would go into the Unemployment mode for T periods.
Thus, the firm receives 0 instead of w − c, in the current as
well as the T following periods.Neither player has an incentive
to deviate in the Unemployment mode. By deviating, the worker
obtains −c instead of 0 and the firm −w instead of 0, in the cur-
rent period. Moreover, such a deviation delays the return to the
Employment mode.
If the firm has deviated in the Employment mode, then the

worker receives δT+1 (w−c)
1−δ from her strategy (shirk today and

shirk during the T periods of unemployment). On the other
hand, if the worker chooses instead to work when she has not
been paid in the Employment mode, then the game remains in

the Employment mode and she receives −c + δ (w−c)
1−δ . Therefore,

for a single period deviation of this kind to be unprofitable, we
need

δT+1 (w − c)

1 − δ
≥ −c + δ

(w − c)

1 − δ

=⇒ w + δT+1 (w − c)

1 − δ
≥ (w − c)

1 − δ
(2)

It is easily verified that neither the firm nor the worker can im-
prove its payoff through a single period deviation in the Unem-
ployment mode. Inequalities (1) and (2) are both satisfied if and

only if the discount factor belongs to the set
{

δ ∈ (0, 1) : (w − c) δT+1 − wδ + c = 0
}

(which may or may not be empty). Then, using the single de-
viation principle, the given strategy profile is subgame perfect if
and only if the discount factor belongs to this set.

6

kümesine (boş olabilir ya da olmayabilir) aitse sağlanır. Dolayısıyla,

tek çark prensibini kullanarak, verili strateji vektörü alt-oyun denge-

sidir ancak ve ancak iskonto faktörü bu kümeye aitse.
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