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LLet’ s Make a Deal:

Monty Knows

LOSER!!
RECAP: You originally picked door 2 and then switched to door 1.

Here is a summarvy of how previous contestants have fared.

| ”# of Players”ﬁimers”Percent Wimler5|

| Switched || 80z | 540 | 67. 3 |
IDidn’ t Switch| 649 | 254 | 39. 1 |
Plav Again Plav the Montv Does Not Know Version An Explanation

- Home Programs Documentation
[Back |Home |Prozrams |Document ation | Internet |[Peoplel 4
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Monty Hall problem

From Wilapedia, the free encyclopedia

WIKIPEDIA

The Free Enc ol

Rain pege The Moty Hall problen is a brain teaser, in the form of a probability puzzle (Gruber, Krause and others), loosely based on the American television game shov Let’s #ake s Deal and named after ite original host, Mty Hall. The

problem was originally posed in a letter by Steve Selwin to the dmericar Stetisiicran in 1975 (Selwin 1076a2), (Selwin 1075b). It became famous == & guestion from a reader’'s letter quoted inMarilsm vos Savant’s “Ask Marilyn® colum in
Pareds magazine in 1990 (vos Savart 1080a)

Conkents
Foatured contendt
Current svents

Random article

Suppose yo re on a game show, and you’re given the choice of three doors: Behind ore door is a car: bebdnd the others, goats. You pick a door, say Moo 1, and the host, who kmows what’s behind the doors, opens another door, say

Donate to Wikipedia No. 3, which has a goat. He then says to you, "Do you wart to pick door No. 27° Is it to your advartage to switch your choice?
Wikinedia Shop

Interaction
Help
hbout Wilkipedia
Cammuni by povtal

Recent changes

Vos Savant’s response was that the comtestart should switch to the other door fvos Savant 19902). Under the standard asmmptions, contestants who switch have 2 23 chance of wirning the car, while contestants who stick to their choice
have only 2 1/3 chance.

Mary readers of wos Sawant’s colum refused to believe switching is beneficial despite her explamation. After the problem appeared in Parsds, approxinately 10,000 readers, including rearly 1,000 with PhDs, wrote to the magazine, most
of then claiming wos Savant vas weeng (Tiemmey 1991}, Even when given ssplanstions, simalations, and fomal mathenatical preofs, many peeple still do et aceept that switching is the best strategy (vos Savart 199la). Paul Erdes, ane

In sesrch of a mew car, the
player picks s door, say 1. The
gane host them spens ome of the
other desrs, say 3, to revesl a
goat and sffers to lat the
pleyer pick door 2 instzad of

of the most prolific mathematicians in history, remained uncomwinced wrtil ke was shown a computer simulation corfirming the predicted result (Vazsorgi LEGD). docy 1
Contact page
The problem is 2 paradox of the veridice! type, because the correct result (you should switch doors) is so counterirtuitive it can seem sheurd, but is newertheless demonstrably true. The Monty Hall problem is mathematically closely
Eeels related to the earlier Thres Prisoners problem and to the much oldsr Bertrand' s box parado.
What lirks here
Eelated changes Contents [hide]
Upload fils 1 THé pesds
Special pages .
2 Standard assunptions
LR 3 Simple solutions
Fage infermation :
4 Yoz Sevant and the media furor
Wil dara ivam
Conditional probability by direct calculation [edit]
! By definition, the conditional probshility of wirming by switching given the contestant imitially picks door 1 and the host opens door 3 is the probability for the ewent "car is behind door 2 and host opens doeor 37 = HERE,  Yeid
" e St Swekch:
divided by the probability for “hest opens door 37, These probabilities can be determined referring o the conditional probebility table Below, or to an squiwalent decisiom tres as shown to the right (Clham 1091 o atior; epens  probabikty: i
Carltom 2005; Grivstesd and Snell 20082137 = 158). The conditional probsbility of winming by switching iz (/307 (173 + 1/6), whick iz %% (Seluvin 1078h). L beers  ake o Goa
~Deor 1
The comditional probability tsble below shows how 300 cases, in all of which the player imitially chooses door 1, would be split up, on zverage, according to the location of the car =nd the choice of door to epen by i w2 Door3  ws Car | Goat
! the host. e §
£ =" Dear2 Doer3 W3 Goeat  Car
“Deor 3 Door 2 w3 Goat = Car
Tree shewing the probabilily of svery pessible O
] outcome if the pleyer initially picks Door 1

Car hidden behind Door 3
(on average, 100 cases out of 300)

TT

Host must open Door 2 (100 cases)

a

[

Probability 143
(100 owt of 3000

Switching wins

Car hidden behind Doox 1
{on awerage, 100 cases out of 300}

Player initially picks Door 1, 300 repetitions

T

Host rardomly cpens Door 2

{on average, 50 cases)

i

Frobability 176
(50 out of 3000

Switching loses

Host randmmly opens Door 3

{on average, 50 cases)

el

Frobability L6
(50 out of 300)

Switching loses

O those ooccasions when the host opens Door 2,

switching wins twice as often as staying (100 cases wersus 50)

‘F«Eé“og apHy aﬁd Planning, Sun Yat-Sen U

iversity, Guangz

Car lidden behind Door 2
{m awerage, 100 cases out of 300}

Tr

Host must open Door 3 (100 cases)

o]

Probability 1/3
(100 out of 300

Suitching wins

On those occasions when the host opens Door 3,

switching wins tuice as often as staying (100 cases wersus BO)
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Discussion: More cards ?
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OPTIMAL STRATEGIES FOR THE PROGRESSIVE
MONTY HALL PROBLEM

STEPHEN K. LUCAS, JASON ROSENHOUSE

1. INTRODUCTION

In the classical Monty Hall problem you are a contestant on a game
show confronted with three identical doors. Omne of them conceals a
car while the other two conceal goats. You choose a door, but do not
open it. The host, Monty Hall, now opens one of the other two doors,

2. SWITCHING EVERY TIME

It has been our experience in presenting this problem to students
that the strategy of switching doors at every opportunity is invariably
popular. This discussion typically comes after a long struggle to per-
suade them of the benefits of switching in the classical version. The
take home message seems to be that switching is a very good thing
indeed, which might explain the popularity of this approach. In this
section we will prove that your probability of success with this strategy
approaches 1 — 1/e as n — oo.

Sc g'of engréphy and Planning, Sun Yat-Sen University, Guangzhou, P. R. China
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Basics

1) BfK (4K matrix) AR EH TENE A
D)K. (BEAR &, sample) :H & S ARWENTTE

)AL (FH,set,vector) : I RARF B H Y —
o EH & e

Vf-"' Eﬁ%%gféphy and Planning, Sun Yat-Sen University, Guangzhou, P. R. China
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Example 1

Pl R EN R ERFPHNeE GREARE—F5k, BNE—%
E), FANZEERFAEEEBnNERE (n=3000) , A7 H F4F
B4 8 Ki (i=1, 2, ..., n) , N

1)K1,K2, ... 8iKnZE # A AR
2)nPMmE (MK Ak E S (KL, K2,..., Kn) MMAFEXR
(FE

) FEARAFHALWNMEEE (n) MAFERARNEET, —HERE
En>308  AEEAR, n<<30FR K /DNEEAR,

4) BT A " eb VMR By & 28R 0 AR, 1B R B R IR B
B, XBRIREE IR Z MK, B RARR O TR &R,

'1.;-‘--" ;)gt%phy and Planning, Sun Yat-Sen University, Guangzhou, P. R. China
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Basics

1) Z T RiR: ZAN%Em (X &,variable)

2) K % M£ (representative) : ERKE R AN F — A
AR AT A A B B B2 .

3) 4# 37 4 (independent) : E K &N WM 2 £ B A~ =2
HMETNEER, AR EEWNEE RN ZH, &
St A2 U 3 B & e ST A TR AL A
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Example 2

WA, . RHE
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Basics

D) FRHAE G0 - RREEL AN EFALE, N
m A AR R R AR (RAEED , A EANRK
THERAER (AYEFESZH) ;3 7~ RKa XBREEL
TEREEN S, WA B FEL

(1) B AZ AT 25K

_ +x +..4x 1L
= n:_EB%
n i

n
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Basics

(1) AL 2 %K
2 fic,

)_C:lel-I—CZ]g-I—...-I-Cm]fn j=1

S | =

m
fi+h+ .+ s f j=I
j=1

#? ‘ﬁgﬁﬁgogr_aphy and Planning,‘Shun Yat_;_Sen University, Guangzhou, P. R. China
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Example 3
MexF108F 4, HEFIZZF 4, £ Rk
H Y B S A A
Mz = 70,72,74,76,78,82,84, 86, 88, 90
#1z = 81,83,85,87,89,90,90,91,93, 95,97, 99
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Basics

(1) JUMTF 225 (Geometric mean) , =K — 4 I EHW
PO TR, R TR ENEY,
FTERTUHEHETFHE K () %,

- n
x=7\4/x1°x2.... : xn = ili[lxl.

1
lx=—(fgx+lgx+..+gx) -1 sw
n
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SEKBERE 4=

http://blog.sciencenet.cnfufzhangxw

SREFRTIE. ShRSE . ot UL iR Bt . —BHEFE
HEam =h3E =% &3 15 = "= & [
- 54

BIRE : EHABEE N LR VEAFEE , MAERESEATFHEE ? |

A FEHAHEREIGFIMESE. mASRERFRET !

(768, tiTRBERTATE LS EEBENE (LA, O FREEEYEEE
ANHER 0T (FERERGET . HSEfRiTinR=sa s O HITPFRERERITHE GRFRiEt
BHERCFFRINGG S ) - I EHERr R (BREEAD FI9E .. BEEEinEsE T FE
CEESFFEIERARANGG Y » UEERFERE SR ERTREIRNEERD .
TEEETEaEah & B A . BEAENEEREESESTHE . AN s R EEFHE T .
BEMTEHENIOLER . iR ERAEFEHEREE 58, DEREEMRER?
TEitLmEE ST L FSE . MAasRAEATHEE Y

S| . httpr/www_sciencenet cn‘myiusercontent aspxTid=341374

1 A 1l: zhaoxing [2010-7-5 16:59:41]

I —ERE ERR S, St pRER NI S8, BRE i PR iRE R -

B ERRILEPLEE AT FEEE . | aRiE AT Eeeifsit st s . BEksiR T 2.

MEGE F, P ARG TSI REE RE— L, EXTFEFR IR im B 0 T .

PFEiEA2: lix [2010-7-5 18:05:19]

- ERIGEE IMES . MELREEEMATNREIRCIE - IR . FIEAEEX— T2 malEiEit -
—iEt . BiEEERA—EIEE .. L2 E3E A2 Fe R HE . BRI R - EET+
#, o PRINREE AR ER A SR E BT =8 es * BT F A TR0 0 FRbbkE A hel=E
imooE (et ERTEIEEEM Y . FRLARERICAS S AR, B{ES AT R R AR5 E%
FiiEiE R . —fRiRER. AILSE EE- TS ERE S 1, TS T e R R E IR AT - 1B
EEaETtABEEREN.
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eSS ESEY

= BRI RFEEE AL BT ?

= BiERT AR

= FCHAR R AR AR AR
= B R AENRSE TR
* BEFTHE T
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T N

i el
-oCN! 0l ¢
&

—

fEFREEREBR TR WERE, BHENE, BERES, SRR Tatdct. B5, &
gt IE-

MWHFRER, ITFHERE AR AR ERF—F . ERTERRMRE, hEE
fERMEE. BRERATFEN, SFEEHF IMERISHHEENRS. T2,
FEE (FAE) TREBHRAIER. ARRFRRERRE T hE, EAZENREST
EEERAAAMERNIER R, HRARCD, FHREMAERT, E2FTEE. R TERWRETE
AEEFAR IRESE) At B TFEE (ERR) .

HKH, FTEIRCHOMER, SEERA=0, MLLUZETENRIRESTUTFHE. B, ZTETE:
=0, BETORAER, AREMITE/ LT FH1E.

BLAE T E s, bt & LA FRE? SN T EFRSHM AL EE L I8N0, T8t
HAERNAYE, THEXHE RAEREEHEEENE. YERAME. ANFR. ARFH
ME. B7AEFRETENEGREE. X845 s, FRFEELENFR A28

FAEEMERA RV EREER) MR EFREREFE. TRSEHZRNEERN
PR HRRR M R AR DR . TERRAHRRE S ) (Rt AP E e EESH. MAFE R
W, AR EFESE—HMNFHEE, HESAFEHEDNAR.

A, FREEMARR, MR/ FHE (ARAEFE! ) BEAE, TIESEERIE
ENWIEEE RRRIERST . EEMILRIET ., R UEEHE R AR ZEH. MESR
W, AM—HEAN/LTFESFHULFER. MEAECFRENAR. 268, IEFESHE
AHHARERNE, HTA—EaHARERERESH ! EAZRENEE/LTFRERFFTH
(AF) . AEWEAsR (iR, mEH) .

BEMERE, ERAERIEEIUERERR, FEFE—OEES, MR MRER (M
BR) AEFFHEAZEN A RS H. MER (MAMRD) JUTFSHERE, NFEEER.
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iAo
- OCI

B
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8.

10.

11.

—
=

MEXTRHANTENEESH, LFREE, HRABmmad T, ENEMGHSSRLH
B EEL. RRGUIUSBEADEE (DTNSRUEREIMNEEFRNMI, RERT
EHROER ) SEFE (FERERH) RANLAHE. TRHRSTHENER (F) AT
BECETEE RENFHETEEAR, BRVTTHELNNTRETIE) . BIHERES
B RIEEE R M Reamma T o M, (7 BTRABHT ROAR, TWHHIRET
BERSHEE, TARSHTFOENRES. RESRHRETHE. IIFHERSEE. Hix
BRI A TN A, BT AR, SEMTLEMRRT DB
IS TR

LEREAREASRE AR BA TS EMRERAMBHIAY . REREBALT . 0L
EEBSETEFERSFEE R

M0 A MER A THERS » 7 REBBRMERASRUNHE, FRTHE,
ERVEEHEFE. BALEERENTEEERANDRNEN FRMRESTHELE
SEHREMERN A SR AES LR MENTHENNE . WRNBRTH BN EHH
(EEFTEIT) BASHHELRN, BLRTEFIBNTHE. E—RRTHRENHTE
B, BEBHTHERGBEROLL NN

SEENBETIREEE, RPESRNBFEESHT, St ERRTHERTILT . AH
Beammap T (FD) , BUHBERETHE. VATHESHH, FARBOBETILRRTS
ERTAUTTHET TS TFRICHE (I BILEREEREERET) .

2 EHBTERRAE, it
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Basics

k=
S*== 3 (x,—Xx) D(X)=E(X?}-E(X)?
n .

=1

H77 %= (FEE)

#? ‘ﬁgﬁﬁgogr_aphy and Planning,‘Shun Yat_;_Sen University, Guangzhou, P. R. China
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Basics

7 %= (Covariance)

WBEHMNE(X) = pSE(Y) = vBASsbeh sy 57 2 Wi Uy
cov(X,Y) =E((X — u)(Y —v))

HAER M. R RRA:
cov(X,Y)=E(X Y) - v

_?'B;S&'Eéfﬁengréphy and Planning, Sun Yat-Sen University, Guangzhou, P. R. China
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(1) ket %, NWID(c)=0.
(2) BXRBHLAEE, cHE, WADCEX)=c?D(X).
(3) XEY 2Tz, N
D(X+Y)= D(X)+D(Y)+2Cov(X.Y)
D(X -Y)= D(X)+D(Y)-2Cov(X.Y)
FEolld, =X, YA OCHIBEAL R &)
D(X+Y)=D(X)+D(Y),D(X-Y)=D(X)+D(Y),
EEE Jo W] AFHE) 314 PR 22 4~ P AN FH S B BE AL AR B 2 ADH IR L

(4) D(X)=0I75 5 WZ F X UM I $fic, BIX=c,a.s. F-FE(X)=c.

(5) D(aX+bY)=a?DX+b2DY+2abCov(X,Y).
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Basics
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