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Program Title MBLR\X _GAME _— CALCL L_&T_Q,&_LEﬁRNS_ To LEARN

Contributors Name _MICHAEL SEGAL .
Address COLLEGE_OF PHYSILIANS + SURGEONS . 630 W leg*h

ciy _ NY state NY Zip Code 10032
N y

4 N
Program Description, Equations, Variables The calewv ,\O.*OFT‘P\wI?_(' LP&%‘_‘LQAJOW\JS of o

ws,Tm:\e_\,9.*,m«f\-_m'.\z_g);xme,,_ms mf»nsL:Lhn-,A_L},\a,\\ggawA__I-k _wotches differend
_ospects of the challenge?s behoviour do pradict his svbseqed
_bahovieve ond_learn to ot wit him. The colevlator fearns 40
P co;(:e_r&r&,je\lty _ust_the mare _svecessfol ,lencoinjvpora di g
,‘_'[,i-_!E_G ANE (

)

—_Tha_ Kumon oppenant +ries to _match the mﬁtswckotsas Mog"_o':
or 17 84,o+}\,,_,_~humanwo”om_ﬁ,.qgi_,calwlﬂ:hr_A Pags, <hoase 0" oc Y ;
i€ 4he _humon OP‘JOQQC\'('_WMO."'C}\L.S choosin 3 Mo he wWing A Poidplf_ﬁe.
£oils_te _match. degsi,njl__'_’_oi._h._lo sus _Q_points. T ha  Soms holds
Soc__choo$ ing—* 1 > excpt + M_»iu,\s_ﬁm,{)gmi on o mokch_onk
Joge..s__or\e_fb;n* whea €q1_\'u\3 ,_.‘,l'o_mﬂ"iQk;_(il\x__PQ:\/gﬁgﬁ_tQ_'u\n.J&\Pdir
Qare_qppas Ye_ 4o these of the human opPOQ&Lr,\L-___S insn,_l\omqn,_m4_mg\f dter
payokfs_add wp fo_zece, this_15_called o zere-sum game. )
Pl ay. - many._foon ds_of +tha _game o | \C*\I ov_li kLTjG_lL_V_-: _lo_egin‘l s
_whad 13 needad  to win.
_ The calcvlator feacas whad s 4he be ‘t‘k"‘”‘“"g—&c“hﬁ 7‘_%:_
ngsy-(ioﬁ _dha. opporand . Dn dn i,zﬁ;i',_od'»u‘i_y_o \J.,_.l'__depads_,ﬁ_w_\_

Q ive St elow). T+ s tmportent 4o

e r_mzm\a&n,_'tbw&_{hmmr;\f,\ﬁzr is_an beler_ thanthe
paursen_whe _pCo ranmed it. So when it leaves the conservokive
_st c:f 24 Y _%o_take odvant agt a‘,,g_*\/g.qﬁ, Yo i_(mf__,:(‘r] _iz_'take_aio‘o.mlatz

L U B S -

‘

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _/
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01412D Program l)éscrip( ion 11

> h(es) ‘ | | : L )
' Sketch{es : ‘ | ;’H_vﬁ,ﬂﬂ‘ ; ‘
| | | o | | - o
¢ ATaD o1 -1 ‘ L : _, ’
T hir _is N Summory “Qﬁj_{hm.,-pgydfs_l_{q_ihé_k\{mqn ép?w\mi .
t | ‘3 . o - L o iy
: B
rSample Problem(s) _SVPPQ s&_\/&ﬁ_'”’&‘t[\k_slo_\)_ém#\&_iﬂ_.by_.olﬂim __Qu_._ZQLQ, S. ETPJ*
cosh H#1{. S{'uj_@fﬁ____ikm,,-p_(‘_oa cam with o 9CTocdom” in'{'g.gcr LQ: E
oad__the Calculator rdums  0.Q0 and is_ ready  to szin.

DA = 0.1 indicaking yoo chse” 0" while 14 chusa 1" Bl 372
_lgdkgd_ina_j_‘m&_ ogﬁloﬁ“_imp_f_o,‘\.niS__O_Qi,w. Lound- ,,,@ D = iad cating
.ihak_yo E_Am_lﬂﬁi,ns_(;_y__‘f'ﬁ o_p ants  go far. m = 0.1 dis P L o.y"_f\3 the,
{ost ovicoma in cos L_s!w_ﬁoca"o*_d_’ . @ = ."Q-_Q._indi_caiimjﬁ_y_oy
chage Y0" ond it chese "0 . "M@} D 0.1 , [Q][A] 5 0.1  ([@fa]D
o1, B8R =0l QA3 21 , @ > o

_ This was handld quite quickly ‘57‘ tha_computer. Mare sotle
_Sir:a\‘l’ks\t} are _hendled _ore  Sub HVA:__.G,M d luck.

N NoTES: , o
D Although yov input your mast before the _com.f»atzr:_okisplo\ys its meve its

_move_hos (n Fact bean <aleulaked alfRady and {5 stored ,_In‘_*C&J,iskn A
9.)_1&_9 oyoff {5 tobvlaked _idn_"('v,k&%_ﬁsoorﬁ,,,Fﬁdw‘&\lssn_o,{)_ﬁhd het”
vqov_osk to_See tham or naof.

3)_Thase _Loamiliar with 4 firgt version f this pnc.oj_nm,..sb.av\dﬁ.m}e,__
_thak _ovt ww_an@__c_\fsp (AY{AWL\LCQ,,A& human VeSS ‘cﬁf'\gdl’er Jut_iiﬁ’h
ood st th roverse.

= — —,
7

Reference(s) Gr\d inak‘_w o\i‘\_,o{ v,'“w. q\)‘f','sd}ﬁFdr O (.I(ahm_!‘fﬂ'foaudid)ni'o f.wo PQ‘"S an JGE
'l‘kao&:\/moné\ om\jsfs ,,,g’r‘w.t't?ea;le& rords of p(q7 , S8R ‘_quopod' )qm‘}ol;.ng Person Game
Theory ¢ Tha Essentcal Tdeas ;I.&V__Uni\)ers:{y,,of,ﬁjcki gon Press Aon Arkor, 133,
‘KQ‘)QPOP*.)H(\“}‘OL,WOJ\A ,,CJ\,qmv!\Qk,,ﬂlb(r'} M. Prisoners Dilema : &S‘*viy*in__(m{b‘d

| é:\d,_Coqur‘dhol_\_-_L&,inNQns ii\/j'f,, _Michigon Press, Aan_frber | ‘17f0.-.,,____1




; MATRIX G AME

PAYQF F o SCORE

STEP INSTRUCTIONS DATAONITS KEYS o ;?Tli\T/EleTs
[ ]
[ | Road in both sidec of dhe prog com L JL ]
v 1]
2. | To START L]

Q\ for the Stonddcd geme. n/\D\Tl' a low N LETL ] 0.0

\A‘(’P_tlr‘ {'n d@l’“’ O€‘€ +hﬂ.__3_ﬂ3& A\f‘r- [:’r_:
pNnHv eoch time I ]
1]
lﬂ for ‘l'kn, aene ralized qame, \jov have 1]
Lbn\m Ln\-}‘\ cord #9 A\h‘(é’taa in this 10 ]
c vri shi ing 20CaS; a0 to 5'(19 [ J[_|
3 onee ¢ igpl a'} 0.0 [ 1]
10 ]

3 ] Eater vour guest (0 or (). Th yoerguess| AT ] ):3:;5 ‘:‘5
will ¢ Ck o quRSS . u’c-d\quu; / ' i ;H:_:I
An o cror mgqoaz indicales vour ouQS< was [ I |
not aere or ang. Press any (&\, 4-a AR ]
efror cOedition ond &nr‘t od' S'hp 3 ocoun I
w'th =2era g~ 9n0. [:H:l
1]
4 (J(w ancther cound by repraking shp 3 L]
> [ JC ]

S f)pl».m\«L Sﬂ-Afa.v_PL*]_'E{_ac._-L&_pm_tm__Q (B8 10 1 |payeff
tound i !

e L1 ]

4} Op-homb 20 \Jour {oted score % dotal scoce

+ Ophwspkw lost gutcome (ol 1 ﬂw
' [ I ]
1]
[ 1L ]
L 1]
10 ]
10 ]
L 10 ]
L1 ]
[ 1]
L1 ]
I ]




GARD ; MATRIX GAME

G 9 INPUT
ENERALITED VERSION e

User Instruetions

s P
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INSTRUCTIONS

INPUT
DATA/UNITS

A
m
<
w

OUTPUT
DATA/UNITS

Read in both sidon a{_ +he preg Cam

Iao ut the qome - _L‘F uAJ ae;? EfT«nr‘

~+k s could m:iun

o) the gamo wWag urfair 4o the calcdader

D 0V was oot +he l\mkuﬂ- of the Cour

Rl =P

aumbers. Prass any ke 1o f+ the efrer

cardition and S’h\r"’( od-l Y oamf\ w!*k o

(QJAX qome .

Ino\!" o low uﬁgszr to start off +he

aq‘dMLJA_E&mlﬂ?L_QAr}\ time.
J

Rlo& in bath sides of tha Matn Dfoqrﬂf'\

ond Eollow tha |M‘(‘Pudun5 'Car \'F’

e 0 n0000C00o00C 0= 00D A H000
T

ol




01430 2 rrogram Listing 1 Page 5 of &

_: STEP . KEYENTRY KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
oot GTo S Q'l_s_lgﬂed-ﬁ' 4 preyee] 3To_3 22 93
€ 18t E |31 a8 15 cPel 31 44|
f c.L REG 3] 43 GTo S 22, 05| Do FIRST 60ESS
h ABS 35 64| | loop 0 Fimeg, c 1fc8L A3l 95 |f]
) L 21 n is an anTETR - g&'\
! inteqer 2 £ 1IN .
hsT T | 3533 3 amell(ooe L
- %3 23 Qq| | NN 1npy
5 Q8 NN U3 of <o
010 2 03 a tested NN 22 09 or >
4 oy 36 53
| 0l 33 R }
6 06 22 09 :
3 = °l3 33é5‘ new) 1 z,i 1 e
g e ) ERITEETT I boud MK e
q 24 | roed A J J
* 0% naom 33 61 ayl/
020 % Fi numbar 34 1SN/ New u
q FRAC 32 SM&N*d‘ 0 ’;\Mm Wr- |
g 052 333 ] 34 13] | \Tedaney) | vedism Moty
GTa e [ 3[ IS5
sTo B8 33 (3] 080 - G .‘_(l _ Shac). (MN
( oL - X 7 Gons. J\ 3763
sTo 3 3303 = 1 STO + G| 33 6] OQJW
cus Y b= - ReL D rLEL
STo | 33 0| e = Rel S 34 05 wyv*er goak
2 Q3 - = ol 3G if
030 sTo 0 3399 - { oLf{ i +
‘ CHS Yal + ] ( urnon {nlunﬂ‘cr
STo QA 33 02 £ INT 3 %3 < humen 1.1\.'1
i
é OOO‘ m:"\&‘rg\n wm:‘d. 590 3,_' g‘a“ w . QS
sTa % 3390 h Y% 35 61)
. %3 co uter + 61
5 05 fcno\q'\& = .S 2 _03/| 0(& l 2
sTo 7+ 3307 1 sTa % |33 %1 o3 uK
040 - * 23 5"'0 L\ﬂ&h < : 3 I
.9 Q9 conservadigm = . 9 STo + /33 €1 OF
sTO C 33 13 hRec T 35 34
2 oa] ( of] {Extract ths 3
EATER i ‘\Uo\m +£n&ql\g7 - 100 O Qo ‘wm% Qppon,gn-}s
3 93| »human {1\:‘1;&(\;;3 - 51 lost more fram
< 31 4 O] | the bahasigur (pY Y
§To D 33 1y : B {stafe manr <
‘..S'ro g 33 Og ?:;RAO 32 %3 Sw: ?p:{j\orrm\
P2S 31 Y oa '
050 sTe 9 33 00 5+°“Q-. "\\"'\M Y 3 in tha S‘f‘qckr )'
$To 1 3303|[ <quilitrion £ nT 3] 83
STo 4 3 oY\ i’ buaviayrishic Rc E 3% IS]") wde
STa 330 P{J?&‘)US Rcl & 3"' 1 U+(4m a
STOJ 330¢] " 110 A 02] |a,bc ord and
STo 1 33 0] X 2| |recal) Hho
§sTo 2 3303 + 61 m’ e}
‘ . REGISTERS - T 99 ;
0 1 2 3 4{Stoch~ 5HurtAn [6TOTAL W\’IEK ater £4r (9 Paradigm mi
a b c d h-mwin::;) Tgaon&cy HoRAN WAL TENDWSQ\.‘t»dgr (0= Steeh.)!
S0 S1 S2 S3 Sa 7 Iss S6 8
00 ol bO bl cO el d0 [Tdl
A con?VTER B RANDON C 3TocwASTIC D atd=b-c then |E HUMAN I BE HAVIQVRIST|C
GUESS SEED CONSERUATISH |homon tquilibeium 6uESS STATE Mow|TR




V14 plﬂfsl‘{m " Program Listing 11 Page & of Il
STEP KEY ENTRY KEY CODL COMMENTS STEP KEY ENTRY KEY CODE COMMENTS o
hst I 35 33
cLX 9y J 170 3 Féac &a_?j_
ReL(L) 2% 2y sTo B 33 13
sToF: 6 [33 61 06 IRM poyolf $o winnings Rel 3 34 931 € hvaon ’“""“\:M
hF10 (3531007 chante (shech = bek a x>y 32 1} ¢ 2 Fondem nUMLE
cHS %1}1“,...‘3“ winning § w,.)m Y6 To & 23 00 | then choose “1*
_[sTo +9 133 610y cL X 4 Jdm;p_ S
W RY 35 G 3{fecall fost |\vm~% mose GTo 3 A% 0F] |
hgcI [ asad ran shack € LaL 6 |31 25 of[Fay SehavievesTany]
a LSFo |35 SI o9, _
X F1 | ampute new Rel () TRV AR RN (eeg) ()
N 1t behiooishe I ReL D |34 1]y o)) * brgyc
1 0 . a X > 32 %! Churob
o 0 stade maniier UeTo 23 gol) N0 ,
+ ¢l LY Yyl etherwise -,
hgt T | 35 33 GTo 3 23 03 TP TRREN
_ < :_BL 531 3% %5‘ £ g\ O[3 a5 @o|EWesse “1")
) )
$To - 33 Sl o% ALY P Rs € 8L 3|3 a5 0F|[FToRE GUESS]|
_RetL % 3% 0% sTo A 33 {1
GFEX) 361 € L8L 0 [S1 a5 Iv|(RaT Ut BUESY)
Q 23 9 < 34
Rel Y 34 04| | cuanGinG PARADIGM {
(P x:co = éil 5“1 Mix: IFf stock. ) go \
aTO <t o | . - | ) w
B b ey ) (58)
140 €x>0 3] 81 dock d\mab' £ ot 31 %3
= 'T ] g'{ I Stach > bah. ! ol
NQE 03] 4hn use [ak. more 3 g?
Sto+9 [33 %1 3‘! I$ beh. > stoch. [0 R € % |5
i LY 4han use Stoc). + ¢)
STo + 9 |33 6l 03 o Stoch. mo 03P 1 23 ol
glfLfal3a as il h RTN 35S 33|
L ol €18L 8 |31 a5 1a|(PAJoFF]
pDSP ©
150 sSTo % 33 0 h R T ‘%32%_ doter (1'
S :, ol e
£ L8y [31 as ot - g i ation
ReL 98 34 131 | rondam 210 Q 03
3 Qf]f ou T
} 'Ya € in) 3) %3
3 0 hx<e I 35 Y] .
- 7 ReL(X) 34 2 4] display its payoff
——jegee S
Ret 9 34 09]) i poredigm mix > h R 3554
q x>y 33 €] ( Fondem Aumbap play h RTN 3523
v aTo a3 06 behaviqunyt \‘c«“ € LeLC|31 35 43 Ewﬂ:‘]
kkgLF 60 35 'f.L’ O“1 STocvwAST I PLAY | 220 DSP © 23 00| el totak
3 3 Randam aumber h RTN 3533 ]

. . . LAB[EIB?S FLAGS SET STATUS ‘
GUESS | PAYOFF |["SCoRE Loy GUESs | PPaRT | Sk ourrik FLAGS TRIG DISP
a‘.m£$ﬁ il ¢ ‘ eR“t‘ngg 1 OErI\‘ N DEG ['_‘}/ FIX [B/
OcHoosE ) |1 2 3 2 2 ? 0o | GrabpO | sc O

2 0O RAD O ENG _[
I L T 7S MY W TP o ¥ "0




O Em GRAM 3. l’l’()g'l‘:lm lAiS'ing l Page F of i
1‘[4 1( KEY CBDE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
T 18U D [31 35 1] UneuY came R<L | 34 ol  od -
€ c. RE6 3l_Y Rl 2 3401\,"‘:3;{:%6
Sro 3 33 03 X _¥i
N Ry 3563 s+or',nJ 060 - S| ¢ v>0
‘ STO 3 33 O3l b Ret D 34 14 N.\.')Qd gome
AR 35 53| ) ¢, d = 21
sTo | 33 ofl £x70 31 %
ARY, 365 Grod gagqi
$T0 Q 33 00 Rel 80 [3Y 00 B
010 + 6l Rel & 1[3Y o] BReA
cys 4a| | @mpubiny = 5| Md .
+ 6l P org-c-b ReL © 34 1y
+ ¢l + = 811 | store an humon
cu s 4] 070 STo 3 33 0% "“\N\ty
sTo D 33 1y Ret © 3Y4 00 oasc
Rer © 34 00 R\ 3 390al | ] = “—51-c
Rel | 39 ol [Error 6 - gl *
q X2M 3834}, ReL b 3% (4] | Store a0 human
aTo 31.9_1*;‘ o S not + e 3 85‘ lqv-h‘-rmr\ ond qs
020 c LY tha sTo 39 ool A ten ;
Y 310 o (ary.s‘l’ R 33.05 i urven endanc)
9% 2y 33 %1 be ord fFps 31 43 ,
Gro 94 aaad | ™™ sToo® 32 09 | does 70"
CLX Y 080 $To 3 33 03] £ .
Ral 2 340 STo 4 3304 ?;: ‘d* :'_“"
q.x> 33 % STo 5 3305 §e Sitvetians
GTo 2a o STo § 306] ) VY-
. R3] stochastie ( ol
9 09 cw\scr\nhsﬂ . 33
“’30 $1a C 3313 = | g!
Rel A 34 03 + &~ |
Rek 3 340 W ;‘Fodjle io,::nls " STo | 33 ol doro "1" the
x>y 328 STO & 3303 ) et time thast
GTo 'y 23 0! I‘F V >0 vee  foso 3To % 33 03 Sitvakisny 0T
Rel 2 3y ;+° ploy Fpes 314
F x>0 31 3] oﬂ,z,.w,sg use cLX 44
GTo 9 WO only +the h RTH 35 a3’
l oLl | Cdburminiotic) € AL E [31 35 (5]n > STARTJ
STo 9 3309 belays .}.' L _AbS 356 lon P
040 CLX 4y ehoyiauiSPicC 1 01l P.n mr's)
L RTN 3533 stradegy " CL( 0 i o intager
€Pt'ﬂLl ‘A\%LS*_QLﬂ hsr T 35%_‘ =
L\ oLV if b>d then |, - 3
ReL3 | 343 s‘add’b AT [ B o5
G x>y 33 %) e P! 2 03] [ o tasted
%To 3 2203 }I‘F VOO refuse % 0 rond
fx>0 3LBI[ | 4 plovy- Y 0 ondam Seed
R i F 4
050 Sro 3 3309 &J\QJ\our\'shﬁwj\yo 3 o
CLX ; W GLGLFe. 32 4515 :
L RTN 53 0
£1e03 [31 gs O%[OTMPUTES P, ,Y] L 8 . rander, q“’“";’-
RelL O Y Q9 110 a—“\m‘do
RcL 3 Y os? X 721
X 2! 9 flac 32 83
REGISTERS& ‘% ST T
0 1 2 3 4 5 Q (HuMAN 7 P{conpy BW*TGR
o b < A TEA)(mN(Y TendANCY ) Q_\n\g_!‘or
SO0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B RANDOM C SToCHASTIC Daad ~b-¢ +han [E IRERAVIOVRISTIC
SEED CoNSERVATISM | Q(Honap EQuugRg) STATE _rMon1TOR
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01471 2Dcran $a Program Listing 11 Page 88 of

STEP KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
£og 31 33
GTo “fe 170
STo 83 33 la
:) g' u\r}\q\.q_, * ' 4
Q1 and s-l.h
hsTT 35 33 menttar :
sto R 33 o%
120 5 (A%’ T 4y P
LaL S130 35 0F lash
ay
L pAVSE 35 73
GTo S 22 05
180
130
190
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A B C D 1nPUT E n- 8
GANE ATART FLAGS TRIG
a b c d e RAN quP 1 ON OFF
5 - TR Lo o O ¢ DEG FIX ®
ifced |2 CALcuLATES [4 2 1 0@ | GrapO | sci O
T 5 > S 5 3 2 0 x| RAD O ENGOD
3 0 X n
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. 01412D

Proarom Explmod"con

The calculator observes the Ruman opponent’s ploy USin two
d i econk lmrm'rsj s*rad'eai{s, ond then learns which of thue s more
svece seful.
Stochostic (lurf\ig_}

I+ 4uras out that the wnservadive s4m+e3;u in this gama are
For tha calcol akor to SUlS$ vo" oc Y with Rquak (—'r«,uzm.y, ond
the human opPoru.rd to quess 1" Y3 of th time. ( For O\alarioa}ior\’
See the N%Qreﬁw)

T 4ha humon opponart g uesws "0" too often , it pows for
the Cadculatar fo quess 1" moce olten. This v the wrUX o the
s-l-Qc,kas'\'ic S“frwhj\/ . H PQLQrA w ‘* (" kumm ‘f{n&ql\cy") % '“u.
(’rﬁuu\ of hvman 0" o |7 roponsed. Thisa reork ©  biased
Moce :z)ww"'\ rRand fourds of the gome. If 4hie » hss thay ¥,
bl cmputy toeds to m.oom\ with 17 mort often ( the tcamputer
+an A«N\Yﬂ faﬂ}é A S-Ql.)

The learn ) tha Stochastic parndiam hag bean o 'uS“‘{J
W'\f‘k““-j- I+ﬂﬁskovm c’l(')i.o\rt\ Yoo Fagt fr 4‘«3&! , bacavsr -F-L;n +he
hurnen OWMMJ will <akeh on ond rcdaliode. T+ s hodldrd 3“41@' ton
slowly althsr,Sind +hin will impair the sbilily to ctact 4o “whdt the
Rurean cppor\ud ) cboir\J.

Behnviouristic leornin

Thin Pm&‘\sm looks For chu(a.rHies in th human opfonln‘Ps

NstonS-M ‘|‘~ l‘QinQrchﬂs in Por‘\ku\ar si“ua)"m\s. I+ 'coks o %

Si‘\fua}‘\or\s, lm;_o,l An four situadions. Thaes ‘Covr‘ 33*0'«434«\5‘—'
a, b,c ond d = ot th four ovtemuy in the R
madrry  illustrated o the righd- Thase leders will u\.comr:le o b
also be used belav 4o indictds the 'oafF(s (4o +he (le d

human °P?‘°’\U\}) of the outcoman. These four sHuatians are dwided
into $weo Svb- situations 2ach , 90 +he bagis of the lwm«n’s MmO on
Y prl\ﬂov’s fOUf\L Fof: -Qxamp(.q_,si"'vo*ior\ e | V) }Nﬂ‘qc\ "0 Cﬂl(.u\dar"'
frﬂﬁ&{dﬂa by hvman IV A record v kept of th liklihoad ,{:3‘&8’??(5 o
1" afto 2och suth sHustion. These records are biased more Jowardo
eund rounds of the game: Usi +his i/{orm}im7+h. cohelador mﬂ?mp‘fs
to ‘)ru\id' future  belaviaur en YN. basis of ‘oug} wsom beloviovr.
Consider 4he (o“owi(\’ gome and  assume thet th calevlador hay decided

Page T of Il



Page. |0 of I
014'121) PFoaron Exp‘une\:}iom ((AR}) & e

that resslts of peevious founds indicake o likliwod il |

L ik the humon will choose "17 (ond +hygthe caroATor| & ) . ‘
soms Gklihaod of & of chowsing "0"). T€ +he 2|
Computer Sugsgu “0" ks {xplc\dicn F pe £ S -!1(2) *Ji(-l)) ie

—!1 fo‘vd- lost +o +ha human opPOM.(\*-' I th oocv\r\ﬁm‘ Ve e |'ln7+’\b
axpedakion is L)+ 40, e 3 penk goin teo the  cadedlator. The
cohculetor Mmoximizes its own «txp-lch}inn oach Chossen 117 . T, deinsver

woj it wabche, +he 2tahd bohasievred gtak, and fweclfd’s whod the human
opperart will do based “an hio post behavieur, ‘

1. qenerak, F th elader axprads 4o losa mare on choosiry "tor
e if %k\"\\m Prd"‘”‘o l)( b) + (,\VM Prok. o O)(a) > (huoon prok. of l)(‘l)
r ( Ruewn Prn\o.vfo 0)(0)} ve i€ (human prob. of 1) < b , than
the codevbdor cheosen 17 asxd dima.

Le_arn‘\m to learn
Tha cahevlatar adwa-ys oomP'.lts NG medion for  both s+rq}<9\‘{5-l—+

bz3ir\s b p\ i S‘('obkvé{-i(nud bvt periodi o chock is mads an to

whi ch ;/6 ‘\'TZ, r\qf'w:: lRasrny ;ahw\(sms ;\::ujb-u.n d.o'mj kﬂer reun:Hy

The pasadigm thet 0 &'O;f\s{q)d#ﬂ" @ given on incrfased probabi\\‘}\j of)

huej vsed ( the '.'Pou\ham mix" ® d\mta,%\-) @
[THE GENERALIZED VERSION |

The colcdator will P\ TX A D T Fvm medX  qame.
HOMAN

Tho W modriy qams s llustrated of +he -
r{a}\*. I,\ -H\., S'{'N\AJM“)\ amm. ) +he valve, 0‘( C—A\-O)LQTQZ a b
o\,b)¢7on3 d wee 2 -1 y ~ & ond | rtsftd\'vd ) ':jc 4
Goros other thon the stondard gaml hove 4o/ be Sr\Pv“' Vs?n3 card #3.
Thae © on "mfodow\' cestriction ¢ "a” myst be actater than M6’
"' or “4". Nolie that this 0 the camr in 4o standard gama. xf
oV want )G;r onr\rl-t, the gome 9n the [f+ bdow, then +ra!\s¥orm [+
os indicated :

HUMA N HUMA P HUMAN
9 o\

°t{ -a ExcHANGE o%-1 x Eic\tﬁ»ce §°1Q-|
CALCWATR -1 ai —_LRQ\AS 9' l -Q\ OLUANS 7 -] |

\ (|

Note thet nothi ‘S Nu.uj d\qnsad 3 or\lj ths ,abe.ks 19" of ! (ﬂ for
each player have changed. ®
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Paa.e, W oof Il

The oom?Jkr will c«uﬂ' q0me which have "jaddle Poir\“'S-o A seddle
poind is on ovtwma o which rakional p s will stick. Consider the

wxampls  on th right. The wmpder  will odwow's Ay
chanse " sina it loses less N.Jm—&\us of whal the " umT:R L
homon doss:! lesu - v$ Q, or 0 vs | . Knowin « i -1 0

this, the Khumen will thoose “1* sinee he would rodhar have O than
=1 T4 deesnd poy {)or 2ithar fo daviate from this outcoma. Ln svch
coses the tomputer cant be inducad to lu\m)- 4 will ('-MP Plaj\‘rj +he
saddly Pofr\iv. Ta 4hio Wxample the saddla 'Ooifd w 9, so th " yalue »
o the gama e the long cun axptcled winnings pa turn, is 2ere.
ConsqulrdLg tha Joms is fair +o both sider. The oomfu*ef will not
acapt ooy games that are unfair to it. It respordn to these by flashing
"Error . T4 acapt, of coursa, gomss that are fair or favevrable to
\'{'so_,\ﬁ
Soluing tha qame

The conservakive strate gy for AxR 2ero-sum saddle point gamas i$ +?
loop chaosing the saddle point. For nan saddle poink gamas , the consesuative
S-*r*a.‘l‘QS\I wn 4o mt\on\.\.y vaf:\’ \/ovt‘ Joqm. We will i‘:\o\";mb— By the, llﬂqr
"? "t he praper Qrtﬂuuw\/ for tha ‘um\fdhr fo gJess | "for +he c,?n&rva}\\)e
5-%0&137. The -F.-qou\ny of qussih 0" B of wurse I-p . s"““““'),
"Q‘ is the RNuman oﬂ;onm*.s conservadiv e 5+fd{37 I+ tuens ovt that:

P = o-b Q= & —
otd-b-c o+d - b-¢

The "value” of suth 0 gama s th loang Cun expected WIiAnings  pef” furn
of consearvakive P‘*y' The vyalue of the game to the human oppantnt (s:
V = ad - be
atd-b-¢

For o derivatian 5 any book 00 gama +‘w.or7. Por’ficu!«“b useful s
R«pror"r (520 referencan ).

ﬂ()hr W:akinj indi sk computabions of +he Jame  the cadeulator
flashss "0." onl you read  in the {)\'rs* cord ond are Noui7 to

besin P(Ar.



