Giochi ripetuti a due stadi:
- dilemma del prigioniero e battaglia dei sessi
- game form e gioco, in forma estesa e strategica
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Decisori (razionali) interagenti
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Finalita di queste note

Tllustrare anche visivamente il caso piu semplice di gioco ripetuto, ovvero il caso a due soli stadi.
Avere a disposizione la forma estesa e quella strategica del gioco ripetuto offre la possibilita di cogliere piu direttamente alcuni aspetti interessanti.
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Teoria dei Giochi: giochi ripetuti (C©)Fioravante Patrone

Game form di un gioco ripetuto: forma estesa e forma strategica

I\II LR
T x|y
B z |t
1
Q
T B
,,,,,,,,, I ____ 2>
L R L R
I 1 I I
Ty B,y T B> T3 Bs Ty By
11 11 _ AL _ AL



Teoria dei Giochi: giochi ripetuti (©)Fioravante Patrone

Game form di un gioco ripetuto: forma estesa e forma strategica

Piu espressiva e la game form seguente, in cui abbiamo evidenziato come gli esiti finali non siano altro che la “raccolta” degli esiti
parziali ottenuti in ciascun stadio. Ad esempio, l'esito “(y,t)” (le due coordinate sono poste in colonna, nella forma estesa, per ragioni
tipografiche) indica che al primo stadio si ¢ avuto l'esito x e al secondo stadio 'esito t. Questo modo di denotare gli esiti ¢ anche piu
aderente all’idea di gioco ripetuto: ad ogni stadio si ottengono esiti “parziali”, che vanno a “comporre” ’esito finale. Questo significa
anche che l'unica differenza tra (x,y) ed (y,x) sta nel fatto che ¢’® una inversione temporale nell’ottenimento dei due esiti parziali z ed
y. Se vi fossero altre differenze, non ci troveremmo propriamente in un contesto di giochi ripetuti.
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\ L|L|L|L|L|L|L|L|L|L|L|L|L|L|L|L|R|R|R|R|R|R|R|R|R|R|R|R|R|R|R|R

r |Fr|Er|Ea|Ea| b Ly Ly | Dy Ry By Ry Ry | Ry | Ry Ry | Ry Ly | Ly | Ly | Ly |y | Ly | By Ly Ry Ry Ry Ry | Ry Ry | Ry Ry

. \\ Lo|Lg|Lo|Lo|Ro|Ra|Ro|Ro|La|La|Lo|Lo|Ra|Ra|Ro|Ro|Lo|La|La|Lo|Ro|Ro|Ra|Ro|La|La|La|Lo|Ro|Ra|R| RS
Lg|L3|R3|Rg|L3|L3|R3|Rg|L3|Lg|Ry|Rg|L3|Lg|R3|R3|Lg|L3|R3|R3|L3|L3|R3|Rg|L3| Ly Ry|Rg|L3|Lg|R3|R3

\ Ly|Ry|La|Ry|Ly|Ra|Ly|Ry|Ly|Ry|Ly|Ry|Ly|Ry|La|Ry|Ly|Ry|Ly|Ry|La|Ry|La|Ra|Ly|Ra|Lyg|Ra|Ly|Ry|Ly|Ry
TT1ToT3Ty |a|alalalalalalalblb|b|b|b|lb|b|blelelele|lsf|flr|lflelelelels|r|sr]s
TT ToT3By |a|alalalalalalalb|b|b|b|b|b|b|b|lelele|lelsr|r|f|lf]lelelele|ls|r|s|s
TT1TyB3Ty |a|alalalalalalalblb|b|b|b|lo|b|blelelele|lsr|s|r|lflelelelels|r|r]s
TT1ToB3By |a|alala|lalalalalb|b|b|b|b|lb|b|blelelele|lsr|s|r|lslelelelelsr|r|s]s
TTByT3Ty |a|a|a|a|lalalalalb|b|b|b|b|b|b|b|g|g|g|g|n|h|R|h|g|g|g|g|r|n|n|R
TT1BsT3By |a|ala|la|lalalalal|b|blb|b|b|lb|b|blglglg|lag|h|h|n|r|glgla|ag|hr|n|r]|hr
TTByB3Ty |a|a|a|a|lalalalalb|b|b|b|b|b|b|b|g|g|g|g|h|h|R|h|g|g|g|g|r|n|n|R
TT1BgsBsBy|a|la|a|a|a|la|la|la|b|b|b|lb|b|b|b|b|lg|lg|lg|g|h|h|h|h|g|g|g|g|h|h|h|h
TB1TyT3Ty |c|c|c|c|le|le|lec|leldld|d|d|d|d|d|d|e|e|el|lelr|f|f|Fflelelelelsr|r|r]|sf
TB1T3T3By |c|c|c|c|c|lc|c|lec|d|d|d|d|d|d|d|d|e|e|e|lel|lf|f|f|f|el|lel|lelel|lf|f|Sf]|Sf
TB1TyB3Ty |c|c|c|c|le|le|lecleldld|d|d|d|d|d|d|e|e|el|lelf|f|f|Fflelelelelsr|r|r]|sf
TB1T3B3By|c|c|c|c|c|lc|c|lec|d|d|d|d|d|d|d|d|e|e|e|lel|lf|f|f|f|el|lel|lelel|lf|f|Sf]|Sf
TB1B3T3Ty |c|c|c|c|c|lc|c|lec|d|d|d|d|d|d|d|d|g|g|g|g|h|h|h|h|g|g|g|g|h|h|h|hR
TB1ByT3By|c|ecle|lc|e|lel|lel|lc|dlald|d|d|d|d|d|g|ag|lg|g|h|h|n|r|g|lg|lag|ag|r]|n|r]|n
TB1ByBgTy|c|c|c|c|le|le|le|leld|d|d|d|d|d|d|d|g|g|g|g|h|h|h|h|g|g|g|ag|h|h|n|R
TB1ByBgBy|c|cl|le|lc|e|lel|lel|lc|d|lald|d|d|d|d|d|g|g|lg|g|h|h|n|r|g|lg|lg|ag|r|n|r]|n
BT ToT3Ty |||t t|a|a|t|t]ila|t|t]|i|i|t|t|o|p|o|p|o|p|o|p|o|p|o|p|o|lp|ol|nP
BT1ToTyBy || i || v |afa|v|e]alale|e|alale]|i|lalr|alr|alr|alr|alr|alr|alr|alr
BT T9B3Ty |m|m|n|n|m|m|n|n|m|m|n|n|m|m|n|n|lo|p|o|p|o|p|o|p|o|p|o|p|o|p|o|nr
BT1TyB3By [m|m|n|n|m|m|n|n|m|m|n|n|m|m|n|n|a|r|a|r|a|lr|a|r|alr|a|lr|a|lr]|alr
BT{BoT3Ty || i |t |t|a|a|t|t|ia|li|lt|t]|i]|i|t|t]|o|lp|o|p|o|p|o|p|o|p|o|p|o|p|o]|nm
BT BT3By | i | i |1 |1 |a|s|e|t|a|lalt|i]|ala|le|t]|alr|alr|alr|alr|alr|alr|alr|alr
BT ByB3Ty |m|m|n|n|m|m|n|n|m|m|n|n|m|m|n|n|o|p|lo|p|lo|p|o|p|o|p|o|p|o|p|o]|nr
BT ByB3By|m|m|n|n|m|m|n|n|m|m|n|n|m|m|n|n|a|r|a|r|a|r|a|r|a|lr|alr|alr]|a|r
BB {ToT3Ty | i | i |t |t |ala|t|v|ala|t|i]|i|i|t|t]|o|p|lo|p|o|p|o|p|o|p|o|p|o|p|o]|nP
BB{ToT3By | i | i |1 |t |a|s|t|t|a|lalt|i]|ala|e|t]|alr|alr|alr|alr|alr|alr|alr|alr
BB1T9B3Ty |m|m|n|n|m|m[n|n|m|mf[n|n|m|m|n|n|lo|p|lo|p|lo|p|lo|p|lo|p|o|p|o|p|o]|p
BB{T3B3By|m|m|n|n|m|m|n|n|m|m|n|n|m|m|n|n|a|r|a|r|a|r|a|r|a|r|alr|a|r]|a]|r
BB1BoT3Ty |4 ||l |l |da|a|l|l|i|a|l|l|i|i|l]|l|o|lp|o|pP|o|pP|o|pP|o|pP|o|pP|o|pP|o|P
BB{ByT3By| i | i |l |1 |a|a|t|t|a|lalt|t]|ala|e|t]|alr|alr|alr|alr|alr|alr|alr|alr
BB1BoBgTy|m|m|n|n|m|m|n|n|m|m|n|n|m|m|n|n|lo|lp|lo|p|o|p|o|p|lo|p|o|p|o|p|o|p
BB1BoBgBylm|m|n|n|m|m|n|n|m|m|n|n|m|m|n|n|qg|r|q|r|a|r|a|r|a|r|a|r|a|r|al|r

(©Fioravante Patrone
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Dilemma del prigioniero ripetuto: albero, forma strategica ed equilibri in strategie pure

I\II L | R
T

B (5,0) | (1,1)

P~

Ly Ry In Ry L2f \Re L2/ \R2 L3/ \R3 L3/ \Rs L4/ \Rs Li/ \Rs

6 8 3 4 8 10 5 6 3 5 0 1 4 6 1 2

Nella forma strategica, gli equilibri sono indicati con |(x,y)|, € 'unico SPE con ||(x,y)
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\ L L L L L L L | L L L L L L L L | L|R|R| R| R R R R R R| R| R | R R R R R
I Ly Ly | Ly | L1 | In Ly | Ly | Ly | Bq Ry | Ry | R | By Ry | Ry | Ry | Ly | Ly | Ly | Ly | In Ly Ly Ly | Ry | Ry | R1 | R1 | By Ry Ry Ry

\ Ly | Ly | Lo | Loy | Ry | Ry | Ry | Ry | Ly | Ly | Lo | Lo | Rg | Rg | Ry | Ry | Ly | Lo | Lo | Lo | Ry | Ry | Ry | Ry | Lo | Lo | Lo | Lo | Ry | Ry | Ry Ro
I\ L3 | Ly | R3 | R3 | Lz | Ly | Rg3 | R3 | Ly | Ly | R3 | Ry | Ly | Ly | R3 | Ry | L3 | Ly | R3 | R3 | Ly | Lz | Ry | Ry | Ly | L3 | Rg3 | R3 | Ly | Ly | R3 R3
\ Ly Ry | Ly | Ry | Ly Ry | Ly | Ry | Ly Ry | Ly | Ry | Ly Ry | Ly | Ra | Ly | Rg | Ly | Ry | Ly Ry Lg Ry | La | Bqg | La | Bqg | Lg Ry Lg Rq

TT1ToT3Ty |(6,6)](6,6)|(6,6)(6,6)](6,6)|(6,6)](6,6)|(6,6)](3,8)](3,8)|(3,8)(3,8)](3,8)](3,8)](3,8)[(3, 8)[(3, 8)[(3, 8)|(3, 8)|(3, 8)|(0, 10)|(0, 10)[(0, 10)|(0, 10)[(3, 8)[(3, 8)|(3, 8)[(3, 8)[(0, 10)[(0, 10)|(0, 10)|(0, 10)

TT1T2T3By4 |(6,6)|(6,6)|(6,6)[(6,6)|(6,6)|(6,6)|(6,6)[(6,6)] (3,8)|(3,8)[(3,8)(3,8)] (3,8) | (3,8)|(3,8)|(3, 8)[(3, 8)[(3, 8)(3, 8)[(3, 8)|(0, 10)|(0, 10)|(0, 10)|(0, 10)(3, 8)[(3, 8)|(3, 8)(3, 8)[(0, 10)|(0, 10)|(0, 10)| (0, 10)

TT1ToB3Ty |(6,6)](6,6)|(6,6)(6,6)](6,6)|(6,6)](6,6)|(6,6)](3,8)](3,8)|(3,8)(3,8)](3,8)|(3,8)](3,8)[(3, 8)[(3, 8)[(3, 8)|(3, 8)|(3, 8)|(0, 10)|(0, 10)[(0, 10)|(0, 10)[(3, 8)[(3, 8)|(3, 8)[(3, 8)[(0, 10)[(0, 10)|(0, 10)|(0, 10)

TT1T2B3zBy |(6,6)|(6,6)|(6,6)[(6,6)|(6,6)|(6,6)(6,6)[(6,6)] (3,8)|(3,8)[(3,8)(3,8)] (3,8) | (3,8)|(3,8)|(3, 8)[(3, 8)[(3, 8)(3, 8)[(3, 8)|(0, 10)|(0, 10)|(0, 10)|(0, 10)((3, 8)|(3, 8)|(3, 8)(3, 8)[(0, 10)|(0, 10)|(0, 10)| (0, 10)

TT1BoT3Ty |(6,6)](6,6)|(6,6)(6,6)](6,6)|(6,6)]|(6,6)|(6,6)](3,8)|(3,8)]|(3,8)|(3,8)|(3,8)](3,8) (3, 8)[(3,8)[(5,5)[(5,5)[(5, 5)[(5,5)] (1,6) | (1,6) | (1,6)]|(1,6)[(5,5)[(5,5)[(5,5)[(5,5) (1,6) |(1,6)]|(1,6)] (1,6)

TT1ByT3By |(6,6)|(6,6)|(6,6)[(6,6)|(6,6)|(6,6)(6,6)[(6,6)] (3,8)|(3,8)[(3,8)(3,8)] (3,8) | (3,8)|(3,8)|(3,8)[(5,5)|(5, 5)|(5, 5)[(5, 5)| (1, 6) | (1,6) |(L,6)|(1,6)(5,5)(5,5)(5,5)|(5,5)] (1,6) | (1,6)|(1,6)] (1,6)

TT)BoB3Ty, | (6,6)](6,6)|(6,6)[(6,6)](6,6)|(6,6)]|(6,6)|(6,6)](3,8)|(3,8)|(3,8)|(3,8)|(3,8)](3,8)[(3,8)[(3,8)[(5,5)[(5, 5)[(5, 5)[(5,5)] (1,6) | (1,6) | (1,6)]|(1,6) [(5,5)[(5,5)[(5,5)[(5,5) (1,6) |(1,6)]|(1,6)] (1,6)

TT1ByB3By|(6,6)|(6,6)|(6,6)[(6,6)|(6,6)|(6,6)(6,6)[(6,6) (3,8)|(3,8)[(3,8)(3,8)] (3,8) | (3,8)|(3,8)|(3, 8)[(5,5)|(5, 5)|(5, 5)[(5, 5)| (1, 6) | (1,6) |(1,6)|(1,6)(5,5)(5,5)(5,5)|(5,5)] (1,6) | (1,6)|(1,6)] (1,6)

TB1ToT3Ty |(8,3)](8,3)((8,3)[(8,3)](8,3)[(8,3)[(8,3)[(8,3)] (4,4) | (4,4)|(4,4)|(4,4)] (4,4) | (4,4)|(4,4)|(4,4)|(3, 8)|(3, 8)|(3, 8)|(3, 8)|(0, 10)|(0, 10)[(0, 10)|(0, 10)[(3, 8)[(3, 8)|(3, 8)[(3, 8)[(0, 10)[(0, 10)|(0, 10)|(0, 10)

TB1T2T3By | (8,3)](8,3)((8,3)[(8,3)](8,3)[(8,3)|(8,3)[(8,3)] (4,4) | (4,4) |(4,4)|(4,4)] (4,4) | (4,4) |(4,4)|(4,4)|(3, 8)|(3, 8)|(3, 8)|(3, 8)|(0, 10)|(0, 10)|(0, 10)|(0, 10)|(3, 8)[(3, 8)|(3, 8)[(3, 8)[(0, 10)|(0, 10)|(0, 10)|(0, 10)

TB1T3B3T4 |(8,3)](8,3)((8,3)[(8,3)](8,3)[(8,3)[(8,3)[(8,3)] (4,4) | (4,4) |(4,4)|(4,4)] (4,4)|(4,4)|(4,4)|(4,4)[(3, 8)|(3, 8)|(3, 8)|(3, 8)|(0, 10)|(0, 10)[(0, 10)|(0, 10)[(3, 8)[(3, 8)|(3, 8)[(3, 8)[(0, 10)|(0, 10)|(0, 10)|(0, 10)

TB1T2B3By|(8,3)](8,3)((8,3)[(8,3)](8,3)[(8,3)|(8,3)[(8,3)] (4,4) | (4,4) |(4,4)|(4,4)] (4,4) | (4,4) |(4,4)|(4,4)|(3, 8)|(3, 8)|(3, 8)|(3, 8)|(0, 10)|(0, 10)|(0, 10)|(0, 10)[(3, 8)[(3, 8)|(3, 8)[(3, 8)[(0, 10)|(0, 10)|(0, 10)|(0, 10)

TB1BT3Ty |(8,3)](8,3)[(8,3)[(8,3)(8,3) | (8,3) [(8,3)[(8,3)[ (4,4) | (4,4)|(4,4)|(4,4)| (4,4) | (4,4) |(4,4)|(4, 4)|(5, 5)|(5, 5)|(5, 5)|(5, 5)| (1,6) | (1,6)|(1,6)|(1,6)(5,5)[(5,5)[(5,5)[(5,5)[(1,6) | (1,6)(1,6)|(1,6)

TB1BoT3By|(8,3)](8,3)((8,3)[(8,3)](8,3)|(8,3)[(8,3)[(8,3)] (4,4) | (4,4) |(4,4)|(4,4)| (4,4) | (4,4) |(4,4)|(4,4)|(5,5)|(5,5)[(5,5)[(5,5)] (1,6) | (1,6) | (1,6)]|(1,6) [(5,5)[(5,5)[(5,5)[(5,5) (1,6) |(1,6)]|(1,6)] (1,6)

TB1BaB3gTy|(8,3)|(8,3)|(8,3)[(8,3)|(8,3) | (8,3) |(8,3)[(8,3)] (4,4) | (4,4)[(4,4)[(4,4)| (4,4) | (4,4)|(4,4)|(4,4)[(5,5)|(5,5)|(5, 5)[(5,5)| (1,6) | (1,6) | (L,6)|(1,6) (5,5)(5,5)(5,5)|(5,5)| (1,6) | (1,6)|(1,6)] (1,6)

TB1BoB3By|(8,3)](8,3)((8,3)[(8,3)](8,3) | (8,3)[(8,3)[(8,3)] (4,4) | (4,4) |(4,4)|(4,4)| (4,4) | (4,4) [(4,4)|(4,4)|(5,5)|(5,5)[(5,5)[(5,5)] (1,6) | (1,6) | (1,6)]|(1,6) [(5,5)[(5,5)[(5,5)[(5,5) (1,6) |(1,6)]|(1,6)] (1,6)

BT ToT3Ty |(8,3)|(8,3)|(5,5)[(5,5)|(8,3) | (8,3) (5, 5)[(5,5)] (8,3) | (8,3)[(5,5)|(5,5)] (8,3) | (8,3)|(5,5)|(5,5)[(4, 4)|(1, 6)|(4, 4)[(1, 6)| (4,4) | (1,6) | (4,4) | (L,6) |(4,4)[(1,6)](4,4)|(1,6)] (4,4) | (1,6)](4,4)] (1,6)

BT ToT3By4 |(8,3)|(8,3)]((5,5)[(5,5)(8,3)](8,3) [(5,5)[(5,5)] (8,3)](8,3)[(5,5)[(5,5)| (8,3) | (8,3) |(5,5)|(5,5)[(6, 1)[(2,2)[(6, 1)[(2,2)] (6,1) [(2,2)]|(6,1)|(2,2) (6, 1)|(2,2)|(6,1)|(2,2)|(6,1)|(2,2)|(6,1) | (2,2)

BT Ty B3Ty (10, 0)|(10, 0)|(6, 1)[(6, 1)[(10, 0)|(10, 0)|(6, 1)[(6, 1)|(10, 0)|(10, 0)|(6, 1)|(6, 1)|(10, 0)|(10, 0)|(6, 1)|(6, 1)[(4, 4)|(1, 6)|(4, 4)[(1, 6)| (4, 4) | (1, 6) | (4,4) | (1,6) |(4,4)[(1,6)|(4,4)|(1,6)] (4,4) | (1,6)]|(4,4)]| (1,6)

BTy Ty B3 By |(10,0)((10, 0)[(6, 1)|(6, 1)|(10, 0)[(10, 0)[(6, 1)|(6, 1)[(10, 0)[(10, 0)[(6, 1)[(6, 1)[(10, 0)[(10, 0)[(6, 1)|(6, 1)|(6, 1)[(2, 2)|(6, 1)|(2, 2)| (6, 1) [[(2, 2)]| (6, 1) |[(2, 2)]|(6, D)|(2, 2)[(6, 1)|(2, 2)| (6, 1) [[(2, 2)] (6, 1) [[(2,2)]

BT BaT3Ty | (8,3)|(8,3)|(5,5)[(5,5)|(8,3) | (8,3) |(5,5)[(5,5)] (8,3) | (8,3)[(5,5)[(5,5)] (8,3) | (8,3)|(5,5)|(5, 5)[(4, 4)|(1, 6)|(4, 4)[(1, 6)| (4,4) | (1,6) | (4,4) | (1,6) |(4,4)[(1,6)](4,4)|(1,6)] (4,4) | (1,6)]|(4,4)]| (1,6)

BTy BoT3By | (8,3)|(8,3)](5,5)[(5,5)(8,3)|(8,3) [(5,5)[(5,5)] (8,3)|(8,3)[(5,5)[(5,5)| (8,3) | (8,3) |(5,5)|(5,5)[(6, 1)[(2,2)[(6, 1)[(2,2)] (6,1) [(2,2)]|(6,1)|(2,2) (6, 1)|(2,2)|(6,1)|(2,2)|(6,1)|(2,2)|(6,1) | (2,2)

BT By BgTy |(10,0)|(10, 0)|(6, 1)[(6, 1)|(10, 0)|(10, 0)|(6, 1)[(6, 1)|(10, 0)|(10, 0)|(6, 1)|(6, 1)|(10, 0)|(10, 0)|(6, 1)|(6, 1)[(4, 4)|(1, 6)|(4, 4)[(1, 6)| (4, 4) | (1, 6) | (4,4) | (1,6) |(4,4)[(1,6)|(4,4)|(1,6)| (4,4) | (1,6)]|(4,4)] (1,6)

BTy By B3 B4|(10,0)((10, 0)[(6, 1)|(6, 1)|(10, 0)|(10, 0)[(6, 1)|(6, 1)[(10, 0)[(10, 0)[(6, 1)|(6, 1)[(10, 0)[(10, 0)[(6, 1)|(6, 1)|(6, 1)[(2, 2)|(6, D)|(2, 2)| (6, 1) [[(2, 2)]| (6, 1) |[(2, 2)]|(6, D)|(2, 2)[(6, 1)|(2, 2)| (6, 1) [[(2, 2)]| (6, 1) [[(2, 2)]

BB T2T3Ty | (8,3)|(8,3)|(5,5)[(5,5)|(8,3) | (8,3) (5, 5)[(5,5)] (8,3) | (8,3)[(5,5)|(5,5)] (8,3) | (8,3)|(5,5)|(5,5)[(4, 4)|(1, 6)|(4, 4)[(1, 6)| (4,4) | (1,6) | (4,4) | (1,6) |(4,4)[(1,6)](4,4)|(1,6)] (4,4)|(1,6)]|(4,4)] (1,6)

BB1T9T3B4 |(8,3)](8,3)|(5,5)[(5,5)](8,3)|(8,3)(5,5)|(5,5)] (8,3) | (8,3)|(5,5)(5,5)] (8,3)]|(8,3) [(5,5)|(5, 5)[(6, 1)[(2, 2)[(6, 1)[(2,2)] (6,1) | (2,2) |(6,1)](2,2)[(6,1)[(2,2)[(6,1)[(2,2)(6,1)(2,2)]|(6,1)] (2,2)

BB1T2B3T, [(10,0)((10, 0)|(6, 1)|(6, 1)[(10, 0)|(10, 0)|(6, 1)[(6, 1)[(10, 0)|(10, 0)|(6, 1)[(6, 1)|(10, 0)|(10, 0)((6, 1)[(6, 1)|(4, 4)|(1, 6)[(4, 4)|(1,6)| (4,4) [(1,6)|(4,4) | (1,6)|(4,4)|(1,6)|(4,4)|(1,6)| (4,4)|(1,6)|(4,4)| (1,6)

BB Ty BgBy (10, 0)|(10, 0)|(6, 1)[(6, 1)[(10, 0)|(10, 0)|(6, 1)[(6, 1)[(10, 0)[(10, 0)[(6, 1)|(6, 1)|(10, 0)[(10, 0)|(6, 1)|(6, 1)[(6, 1)[(2, 2)|(6, 1)[(2, 2)| (6, 1) [[(2, 2)]| (6, 1) [[(2, 2)]|(6, 1)[(2, 2)|(6, D)|(2, 2)| (6, 1) |[(2, 2)]| (6, 1) |[(2, 2)]

BB1BoT3Ty | (8,3)|(8,3)]((5,5)(5,5)(8,3)](8,3) [(5,5)[(5,5)] (8,3)](8,3)[(5,5)[(5,5)| (8,3) | (8,3) |(5,5)|(5,5)[(4, 4)[(1, 6)[(4,4)|(1,6)| (4,4) [(1,6)|(4,4)|(1,6)|(4,4)|(1,6)|(4,4)|(1,6)| (4,4)|(1,6)|(4,4)| (1,6)

BB1BoT3B4|(8,3)](8,3)|(5,5)[(5,5)] (8,3)|(8,3)|(5,5)|(5,5)] (8,3) | (8,3)|(5,5)|(5,5)] (8,3)|(8,3) [(5,5)[(5,5)[(6, 1)[(2, 2)[(6, 1)[(2,2)] (6,1) | (2,2) |(6,1)](2,2)[(6,1)[(2,2)[(6,1)[(2,2)](6,1)(2,2)]|(6,1)] (2,2)

BB By B3T,|(10,0)((10, 0)|(6, 1)|(6, 1)[(10, 0)|(10, 0)[(6, 1)[(6, 1)[(10, 0)|(10, 0)[(6, 1)[(6, 1)|(10, 0)|(10, 0)((6, 1)[(6, 1)|(4, 4)|(1, 6)[(4,4)|(1,6)| (4,4) [(1,6)|(4,4) | (1,6)|(4,4)|(1,6)|(4,4)|(1,6)| (4,4)|(1,6)|(4,4)| (1,6)

BB By B3 By|(10, 0)[(10, 0)|(6, 1)[(6, 1)[(10, 0)|(10, 0)|(6, 1)[(6, 1)[(10, 0)[(10, 0)|(6, 1)|(6, 1)|(10, 0)[(10, 0)|(6, 1)|(6, 1)[(6, 1)[(2, 2)|(6, 1)[(2, 2)| (6, 1) [[(2, 2)]| (6, 1) [[(2, 2)]|(6, 1)|(2, 2)|(6, 1)|(2, 2)| (6, 1) |[(2, 2)]| (6, 1) [[(2, 2)]|
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Battaglia dei sessi ripetuta: albero, forma strategica e corrispondenza di miglior risposta in pure
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\ Ly Ry Ly Ry Ly Ry Ly Ry Ly Ry Ly Ry Ly Ry Ly Ry Ly Ry Ly Ry Ly Rq Lyg Ry La Ry Ly Ry Lyg Rq Lyg Ry

TT1T2T3Ty |(4), 2D|([@], 2)|(@], 2)|(@], 2D|(@], 2D|[@] 2D|[E 2D|[E. 2D| (2, 1) | (2,1) | (2,1)
TTT2T3 By |([4, 2D|([@, 2)|(@], 2D|(@, 2D|@ )| 2D|[@ D[ 2D| (2, 1) | (2,1) | (2, 1)
TTT2B3Ty |([4), 2D|([@], 2)|(@], 2)|(@], 2D|[@], 2D|[@ 2D|[E 2D|[E. 2D| (2, 1) | (2,1) | (2, 1)

2,1 (@, D] (2,1 [ 1)](0,0)|(0,0) | (0,0) | (0,0)|(2,1) [ D) (2,1) (2], 1)] (0,0) | (0,0) | (0,0) | (0,0)
21 [@LD] (2,1 [ 1)](0,0)|(0,0) | (0,0) | (0,0)|(2,1) [ D] (2,1) (21| (0,0) | (0,0) | (0,0) | (0,0)
21 @, (2,1 [ 1)](0,0)](0,0)|(0,0) | (0,0)|(2,1) @D (2,1)|(2)1)] (0,0) | (0,0) | (0,0) | (0,0)

TT1T2B3By (@, 2)|(@, 2D|(@ )| 2D|(E 2D (2,1) @1 [@LD] (2,1 [ 1)](0,0)](0,0) | (0,0) | (0,0)|(2,1) [ 1| (2,1) (21| (0,0) | (0,0) | (0,0) | (0,0)

TTyBoT3Ty (4, 2| @ (2,1) (0,0) | (0,0) | (0,0) | (0,0) | (1,2) | (1,2D | (1,[2) | (1,[2D] (0,0) | (0,0) | (0,0) | (0,0) [(1,2D|(L,2D|(1.[2D|(1.[2D

TT)ByT3By

(4], 2D| (@ (. 2D

(2,1) (0,0) | (0,0) | (0,0) | (0,0) [(1,[2D |(1,[2D |(1,[2D [ (1,[2D] (0,0) | (0,0) | (0,0) | (0,0) | (1,2D| (1. [2D|.2D|@.[2D

TTy1B2B3Ty (4, 2| @ (2,1) (0,0) | (0,0) | (0,0) | (0,0) | (1,2D|(1.2D | (1, 2D |(1,[2D ] (0,0) | (0,0) | (0,0) | (0,0) [ (1,2 |(L,[2D]|(1, (1,[2)

TTyB2B3By (@, 2)|(@l, 2D|[@], (2D| (@], [2D| (@] 2D|[@]. 2D| (2, 1) | (2, 1) | (2, 1) (2,1) (0,0) | (0,0) | (0,0) | (0,0) [(1,[2D |(1,[2D |(1,[2D [ (1,[2D] (0,0) | (0,0) | (0,0) | (0,0) | (1,2D| (1. [2D|.2D|@.[2)

TB1T2T3Ty (1,2) | (1,2) | (1,2) | (1,2) | (1,2) ]| (1,2) (EINED) (EINEI) 21 [@LD] (2,1 [ 1)](0,0)|(0,0) | (0,0) | (0,0)|(2,1) @D (2,1) |2 1)] (0,0) | (0,0) | (0,0) | (0,0)

TB1TyT3By (1,2) | (1,2) | (1,2) | (1,2) | (1,2) ] (1,2) (EINEI) (EINEN((EINEI) (2,1 (@, ] (2,1 [ 1)](0,0)|(0,0)|(0,0) | (0,0 |(2,1) @] 1| (21)]|(2),1)](0,0)|(0,0)|(0,0) | (0,0)

TB1T2B3Ty (1,2) | (1,2) | (1,2) | (1,2) | (1,2) ] (1,2) (EINED)

(EIREI) E1)

21 [@LD] (2,1 [ 1)](0,0) | (0,0) | (0,0) | (0,0)|(2,1) [ D] (2,1) (2], 1)] (0,0) | (0,0) | (0,0) | (0,0)

TB,TyBsBy 1,2) | 1,2 | 1,2 @,2) ] a,2)| a2

(31, 3| BD|E. BD|E]. B)

(2,1) [([@] 1] (2,1) [([2], 1)] (0,0) | (0,0) | (0,0) | (0,0) | (2,1) [([2], )] (2,1) [(2), 1)] (0,0) | (0,0) | (0,0) | (0,0)

TB1BT3Ty (1,2) [ (1,2) [ (1,2) | (1,2) | (1,2) ] (1,2) ) (EINEI)

)

(0,0) | (0,0) | (0,0) | (0,0) | (1,2) | (1,2)|(1,2) | (1,2)] (0,0) | (0,0)]| (0,0) | (0,0) | (1,2)](1,2)|(1,2)|(1,2)

TB1ByT3By (1,2) [ (1,2) | (1,2) | (1,2) | (1,2) | (1,2) (1, 3D (@I, BD|(E], 3D, ) (0,0) | (0,0) | (0,0) | (0,0) | (1,2) | (1,2)|(1,2) | (1,2) | (0,0) | (0,0)|(0,0) | (0,0) | (1,2)](1,2)|(1,2)|(1,2)

TB1B2B3Ty (1,2) | (1,2) | (1,2) | (1,2) | (1,2) ] (1,2) JENEN(EINE) )

(0,0) ] (0,0) | (0,0) | (0,0) | (1,2) | (1,2)](1,2) | (1,2)](0,0)(0,0) | (0,0)|(0,0)|(1,2)|(1,2)|(1,2)|(1,2)

TB1B2B3By| (1,2) | (1,2) | (1,2) | (1,2) [ (1,2) | (1,2) | (1,2) | (1,2) (1, 3D @I, BD|(E], (3D, ) (0,0) | (0,0) | (0,0) | (0,0) | (1,2) | (1,2)|(1,2) | (1,2) | (0,0) | (0,0)|(0,0) | (0,0) | (1,2)](1,2)|(1,2)](1,2)

BT TyT3Ty | (2,1) | (2,1) | (0,0) | (0,0) | (2,1) | (2,1) | (0,0) ]| (0,0) (0,0) | (0,0) | (2,1) | (2,1) [ (0,0) | (0,0) [(BL.BD| (1,2) |[BLBD| (1,2) |ELBD| (1,2) |@ED| (1,2) |(BLBD| (1.2) [(B) B (1,2) |G BD| (1,2) |BLEBD| (1,2)

BT1ToT3By | (2,1) | (2,1) ] (0,0) | (0,0) | (2,1) [ (2,1) | (0,0) | (0,0) (0,0) | (0,0) | (2,1) | (2,1) | (0,0) | (0,0) | (1,2) |(2),[4D] (1,2) |(@],[ED| (1,2) |(.[@ED| (1,2) |2, [4D)] (1,2) | ED]| (1,2) (@], [4)] (1,2) |2, ED| (1,2) (. [ED)

BT Ty B3Ty | (0,0) | (0,0) | (1,2) | (1,2) | (0,0) | (0,0) | (1,2) ]| (1,2) (1,2) | (1,2) | (0,0) | (0,0) [ (1,2) | (1,2) [(BLBD| (1,2) |BLED| (1,2) |ELED| (1,2) |@ED| (1,2) |(BLBD| (1.2) [(B)B)| (1,2) |@BD| (1,2) |BLED| (1,2)

BT1T2B3By4 | (0,0) | (0,0) | (1,2) | (1,2) | (0,0) | (0,0) | (1,2) | (1,2) (1,2) | (1,2) | (0,0) | (0,0) [ (1,2) | (1,2) | (1,2) |([2),[4D] (1,2) |, ED| (1,2) (@] (1,2) |2, [4D)] (1,2) | ED] (1,2) (@], [@)] (1,2) |2, ED| (1,2) (.2

BT BaT3Ty | (2,1) | (2,1) | (0,0) | (0,0) | (2,1) | (2,1) | (0,0) | (0,0) (0,0) | (0,0) | (2,1) | (2,1) [ (0,0) | (0,0) [(BL.BD| (1,2) |[BLBD| (1,2) |ELBD| (1,2) |@ED| (1,2) |(BLBD| (1.2) |(B)B)| (1,2) @ BD| (1,2) |BLED| (1,2)

BT BT3By | (2,1) | (2,1)](0,0) | (0,0) | (2,1) [ (2,1) | (0,0) | (0,0) (0,0) | (0,0) | (2,1) | (2,1) | (0,0) | (0,0) | (1,2) |(2),[4D] (1,2) |(@],[ED| (1,2) (.[@ED| (1,2) |2, [4D)] (1,2) | ED]| (1,2) |[@].[@)] (1,2) |2, ED| (1,2) (.2

BT BaB3gTy | (0,0) | (0,0) | (1,2) | (1,2) | (0,0) | (0,0) | (1,2) ]| (1,2) (1,2) 1 (1,2) | (0,0) | (0,0) | (1,2) | (1,2

[B1LBD| (1,2) |BLBD] (1,2) |BBD| (1,2) |EBLED| (1,2) |EBlLED| (1,2) (BB (1,2) |ELED| (1,2) (ELED| (1,2)

BTy By BgBy| (0,0) | (0,0) | (1,2) | (1,2) | (0,0) | (0,0) | (1,2) | (1,2) (1,2) | (1,2) | (0,0) | (0,0) [ (1,2) | (1,2) | (1,2) |(2),[4D] (1,2) |, [ED| (1.2) (@.[@ED| (1,2) |2, 4D)] (1,2) | ED]| (1,2) (@], [4)] (1,2) |2, ED| (1,2) (.2

BB1T2T3Ty4 | (2,1) | (2,1) | (0,0)|(0,0) | (2,1)|(2,1) | (0,0) | (0,0) (0,0) | (0,0) | (2,1) | (2,1) | (0,0) | (0,0) |[BLBD| (1,2) |BL.B)| (1,2) |@ELEBD| (1,2) |ELED| (1,2) |BLED| (1,2) |BLED| (1,2) |(BLBD| (1,2) |(BLBD| (1,2)

BB1TyT3By | (2,1) | (2,1) ] (0,0) | (0,0) | (2,1) | (2,1) | (0,0) | (0,0) (0,0) | (0,0) [ (2,1) | (2,1) | (0,0) | (0,0) | (1,2) | [4D| (1,2) (@ ED| (1,2) |.ED]| (1,2) (.[4D] (1,2) [(2.ED| (1.2) | [@)] (1,2) (@].@D)| (1, 2) |22

BB{TyB3Ty | (0,0) | (0,0) | (1,2) | (1,2) | (0,0) | (0,0) | (1,2) | (1,2) (1,2) | (1,2) | (0,0) | (0,0) | (1,2) | (1,2

Bl.BD| (1,2) |(BLBD| 1, 2) |BlBD| (1,2) [(BBD] (1,2) |BLED| (1,2) (BLBD] (1,2) |BBD| (1,2) |E.BD] (1.2)

BB1TyBgBy| (0,0) | (0,0) | (1,2) | (1,2) | (0,0) | (0,0) | (1,2) | (1,2) (1,2) | (1,2) | (0,0) | (0,0) [ (1,2) | (1,2) | (1,2) |(2).[4D] (1,2) |, [ED| (1.2) (.[@ED| (1,2) |2, [4D)] (1,2) |EED]| (1,2) |[@].[4)] (1,2) |2, ED| (1.2) (.2

BB1B2T3Ty | (2,1) | (2,1) | (0,0) | (0,0) | (2,1) | (2,1) | (0,0) | (0,0) (0,0) | (0,0) | (2,1) | (2,1) [ (0,0) | (0,0) [(BLBD| (1,2) |BL[BD| (1,2) |BLBD| (1,2) |@],BD| (1,2) |BBD| (1,2) |(8), B (1,2) |G [BD| (1,2) |(BLEBD| (1,2)

BB1 BT3By | (2,1) | (2,1) ] (0,0) | (0,0) | (2,1) | (2,1) | (0,0) | (0,0) (0,0) | (0,0) | (2,1) | (2,1) | (0,0) | (0,0) | (1,2) |(2),[4D] (1,2) |, [ED]| (1.2) (.[@D| (1,2) |2, [4D)] (1,2) |(E[ED]| (1.2) |(@].[4)] (1,2) |2, @D (1.2) ((E.[ED)

BB1B2B3Ty| (0,0) | (0,0) | (1,2)|(1,2) | (0,0)|(0,0) | (1,2) | (1,2) (1,2) | (1,2) | (0,0) | (0,0) [ (1,2) | (1,2) [BLBD| (1,2) |BLBD| (1,2) |BLEBD| (1,2) |@EBD| (1,2) |BBD| (1,2) |(8),B)| (1,2) |G [BD| (1,2) |(BLEBD| (1,2)

BB1ByB3By| (0,0) | (0,0) | (1,2) | (1,2) | (0,0) | (0,0) | (1,2) | (1,2) (1,2) | (1,2) | (0,0) | (0,0) [ (1,2) | (1,2) | (1,2) |(2).[4D] (1,2) |, [ED| (1.2) (.[@ED| (1,2) |2, [4D)] (1,2) |EED]| (1.2) |(@].[4)] (1,2) |2 @D (1.2) (.2




Teoria dei Giochi: giochi ripetuti (©)Fioravante Patrone

Dilemma del prigioniero ripetuto: albero, forma strategica ed equilibri in strategie pure.
Con gli stessi payoff che sono sul libro Decisori (razionali) interagenti, pag. 87.
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Nella forma strategica, rappresentata nella pagina seguente, gli equilibri sono indicati con , e I'unico SPE con |(x,y)
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Ty
TaT3
T

(4,4)

(4,4)

(0, 6)

(0, 6)

(0, 6)

(0,6)

(0, 6)

(0, 6)

(0, 6)

(0, 6)

Ty T3 By
TT

(4,4)

(4,4)

(0,6)

(0,6)

(0, 6)

(0,6)

(0,6)

(0, 6)

(0, 6)

(0, 6)

B3Ty
T2
T

(4,4)

(4,4)

(0, 6)

(0, 6)

(0, 6)

(0,6)

(0, 6)

(0, 6)

(0, 6)

(0, 6)

2B3By
TT, T

(4,4)

(4,4)

(0,6)

(0,6)

(0, 6)

(0,6)

(2,5)

(0,6)

(0, 6)

(0, 6)

(0, 6)

2T3Ty
TT, B

(4,4)

(4,4)

(1,4)

(1.4)

(1,4)

(1,4)

(3,3)

(1,4)

(1,4)

(1,4)

(1,4)

2T3B4
TT, B

(4,4)

(4,4)

(2,5)

(2,5)

(1, 4)

(1,4

(1,4)

(1,4)

(3,3)

(1,4)

(1,4)

(1,4)

(1,4

2B3Ty
TT; B

(4,4)

(4,4)

(2,5)

(2,5)

(1,4)

(1.4)

(1,4)

(1,4)
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(1,4)

(1,4)
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(1,4

(1,4)

(1,4)
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(3,3)

(3,3)
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(0,6)

(0, 6)

(0, 6)

(0, 6)
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T
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(5,2)

(3,3)

(3,3)

,3)

(0, 6)

(0,6)

(0, 6)

(0,6)

(2,5)

(0, 6)

(0, 6)

(0, 6)

(0, 6)

Ty B3Ty
TB;

(5,2)

(5,2)|(f

,3)
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(3,3)
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(0, 6)

(0,6)

(0,6)

(2,5)
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T2 B3 By
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(5,2)

(5,2)

,3)

(3,3)

(3,3)

,3)

(0, 6)

(0,6)

(0, 6)

(0,6)

(2,5)

(0,6)

(0, 6)

(0, 6)

(0,6)

ByT3Ty
TB;

(5,2)

(5,2)

,3)

3)

(3,3)

(3,3)

3)

(1,4)

(1.4)

(1,4)

(1,4)

(3,3)

(1,4)

(1,4)

(1,4)

(1,4)

2T3B4
TBB

(5,2)

(5,2)

3)

,3)

(3.3)

(3,3)

3)

(1,4)

(1,4

(1,4)

(1,4)

(3,3)

(1,4

(1,4)

(1,4)

(1,4

2B3Ty
TB|B

(5,2)

(5.2)

,3)

3)

(3,3)

(3,3)

3)

(1,4)

1,4

(1,4)

(1,4)

3)
(3,3

(1,4)

(1,4)

(1,4)

(1,4)

2B3 By
TBB

(5,2)

(5,2)

3)

,3)

(3.3)
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Una annotazione finale. Abbiamo visto, nel dilemma del prigioniero a due stadi, che ci sono 16 equilibri di Nash. Non a caso, in tutti e 16 compaiono le scelte By ed Ry:
il nodo pin a destra (dopo il primo turno) & raggiunto nel gioco (tutti e 16 gli equilibri prevedono di giocare B e R al primo turno) e quindi non potrebbe essere di equilibrio
la scelta di una strategia dominata.

D’altra parte, nei 15 equilibri non perfetti nei sottogiochi, compaiono al secondo stadio delle scelte diverse da “Bottom” e “Right”: cio non contrasta con la definizione
di equilibrio di Nash, in quanto tali scelte avvengono in nodi che (per effetto della scelta di giocare B e R al primo turno) non saranno effettivamente raggiunti dal gioco. A
questo punto uno pero potrebbe chiedersi come mai siano solo 16 gli equilibri di Nash. Come mai uno non puo scegliere a suo piacimento nei nodi corrispondenti al secondo
turno, eccetto ovviamente per quello piu a destra?

La risposta € semplice, e puo essere verificata “ispezionando” la matrice: i nodi in cui un giocatore ha liberta di scelta sono quelli che non sono raggiungibili data la sua
scelta al primo turno. Ad esempio, visto che I sceglie B, il primo e terzo nodo da sinistra non possono essere raggiunti neanche se I deviasse al primo turno. Quindi, ogni
scelta da parte di I1 non puo avere alcuno effetto: quei nodi sicuramente saranno non raggiunti. E, pertanto, ogni strategia che preveda: B, By o Ty, By o 13, B3, By
non offre alcuno spazio al giocatore I'T di poter modificare il payoff finale (si noti che sono 4 strategie in tutto). Considerazioni del tutto analoghe valgono, evidentemente,
anche per I1. Come si comprende, a questo punto, abbiamo 4 possibilita di scelta di strategia per I ed altrettante per I1: combinate assieme fanno appunto 16, il numero
di equilibri di Nash che abbiamo trovato.



