2= probability

o B2 D|afof LIS AZI0| CHEH 20| ChEt =
7
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L
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rlo
Mo
u

@ Ol A== 2 (RANDOM)O|2} St 2HE A2t
O|C{2tx O AtZ10]| CHeh AT Bl (relative
frequency) &7} QICHH 0| Z0| 7t

@ SE2 2 A0 2oE 715 (chance or
likelihood)2 X2 E3&sH A
® SE2| 0 (20E 7I=d i) 1(ahA Lofh)

AO|2Q] ZH(0% TO 100%)

Impossible  Unlikely Even Chance Likely Certain

0 A A 1
- L dJd
* s rIrJd
1-in-6 Chance 4.in-5 Chance

W
ook
M
4
02
e
X
@)
op
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E
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(V)]
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=
(]

SHE HX|= E2 {2 HO| LIZ Af}of ZtAlo] )

O A S St 5HAL 10HE EHX|L| 68H0| & THO|
1 A

52HH0| @ HO| LigCrH Al BlE = 0.520]Ct

1000HE HX|L| 5158H0] QtHO|RICHH AlCH HIE

= 0.5150|C}.

. Count Buffon (1707-1788): 4040t =X = X|7|
AlS] QfM 204835, P(™M)= 0.5069

- Karl Pearson (1900): 24, 000 EX|7| &™
12,012, P(&H)=0.5005

- John Kerrich : 10,000 ©X|7| 2tH 5067
heads, P(224)=0.5067.

o ot Bl JHES| &rES ol o : SF MLt HF
o| =S (EE)0l tier ZHE flstiM= XE &
MEEZR)E S5t AL MIE i+ & 2FE
o Tia=(tll BIkE)E Attt zlCt



2)Laplace &=

o EES7t9| Zt |AS0| oY 7IsM0o| 2Lt
(equally likely) 785t =2 Ho|st= AS
Laplace &&(1 ™A Hol)0|2} stCt

® TAIRIE BX[= Ao BTt LS SHER2
3/6=1/222 HOo|sIC}, EES7te| flA Iia=
6710|10 B AtZAS| RlAE= 37H0|E 2 ZTf
st stE2 0.50|CF,

o UMH Mo I9I 7P‘*S Zt |IAN(FAR =2)7t Lt

5 Fyo|= BRI T4
It R3toln 214 DEE A S Ul s
s o] ol oJ3 28 20| HolgiC,

D
Jiok
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gt

| Axiom
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mo Okl

ZF SOl A ele| At AO]| CHsH OfzH
Ot=st= (A)E A2| 2t&(probability)O|2}
S2|(axiom)2f SHC}
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Al
10 > Hu mio

£
=
0| LIR= AHH2| &ES 2/3, 77 LU=
=g O|A A =EZ FO
xo|= ZHatA 0] Of

|21 &+E Fo|E =X &HE(subjective)O|2}

[y SIS, Ly =] (L% 45| HA
sample-point 20| o[ AtZ1 AS| &=E S H2|st
Pye

| D] 1L

1) AFZAAO]| CHEH RIAE Fo|siCt
nO|2} StX},

IV) AFZd AQ| RIASO| &HEZ ol At AQ &EZ
HoBICt p(A) =

2 Zolo| of|H|2H|= Keller 9% “Statistics for
Business and economics” Of|H|E &t 23512

5cHe| ZEE| = 2cH7t DEO|CE 2CHE lo| MEHZH
= Ml 25 1F0| giS &ES A5HAR

.,n,0[2} 3}

AE H|MS ThSe{1 ot} & 7Af2] & A 2X2|
L AZX}, 3HA= CHEX}, He 4Xt2]= 0~97HA|
£XI2 LI5S0 OHS mff S H|H Jj4=?
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AXIE|2 APE P E H|2f S SIint. 250
7tSSICHA, £|2te] B 1 HO|L A E5H0f S +
UALE?

3) BF=810| LIE

2ee| 21t 27t n0| 1 O[F LIFsH0] TS & =
A
T

SHO& SN ST o A |

ARIE| 2 X2 TN E H[UHS
of 0= A8 E &= i1 50| 7S50, £|of9
B Z HO[Lt A|=3lof k= =

4) HEEeI0 =M 5
=
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|
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Of =ACH= HE
at n!
(n—r)!

Ct. 8t=0]

AXfE| 2 AR Y E H|EHS S
R HO|LL A =30F S

B71S5ICH, 2lote] 29
4 ULp

Zo{L|of 67H2] !0 !/ ZlO|=E, E, P, P, P, RO|
2tk M{QICt (1) B F=(with replacement)
(2) H|E2 £&(without replacement) 2 5L}
X2 670E 20} 20 tto] PEPPERE OIS &t
2 F5HA 2.

3% 0fX1et 3| X7 Ye| o[xjol Ra9|2
SF=CE. (1) 01X} 30| LIZHS| o2 EES F3HAIS.

(2) HL47} HZOL RS 2SS 6| L. Bhef HE]
off 2t=CtH k&2 oEA E|l=712

LR —

5)dte, &AM &
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n7ie| M2 CHE 4SS 7S &0t =AM8L0] B E

5R0| Cifatelsat 3ai| steiao| 2Rel AlRo
NBHSICE. 0171 422
™ ZEE|0] U2 EHES
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HL0M S &0F XS efelstun E2 SS E2 =2
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6.0|Hi2} 515

=4

—
N’

dgrzhE joint prob. P(AB) = P(A N B)
We| M2 CHE 2t AMHS2| ule &tE

Z5tetg0/a} BiCt

g2HG1) o 2HG2) A

A (C1) 50 ' 20 ' 70
FHC2) 250 ' 180 ' 430
8 30 200 500

& marginal prob. P(A) or P(B)

28 eE A0l stLtel 2ozt 2y

3) =718 && conditional P(A |B) =

Qjo| A1 APZ1 ZTPV} FOIRE 1) T2 M AT

- =0
2IE, At B7F FOIXIS MR SHS ) Ak A2
a

I=I:I
oH

10| SOjAM B= &E0{=Ct.

e
Formula for ...
Conditional Probability

p(A | B)

. - y =
y OFf A Qven that B has aiready occurrea

pANB) |
P(B)

4) =%! independence

[H2]|] & At A, BO| TH3H0 P(AB) = P(A)P(B)
1 x|

(nZigfel 2tE0| 2t ArZie| F=HEE mut Z2H),

[H2(] £ ARZi0| S2o| Z7IE HE1 FHsEe

- L=

SYUSICL P(B|A) = P(B)

PBIA
i P(AN B

— — - P(A
«P(B|A)
PlAN B
1 —
«P(BlA°)
p PlA 1)
P(A
—— P(A
x P{ B|A°)
1 3

(2) Addition Rule

P(AUB) = P(A) + P(B) — P(AB)
(3) Chain Rule, Multiplcative Rule
P(AB) = P(A)P(B|A) = P(B)P(A | B)



MY 7ts-dat et=S ZAbet 21 #O|CL.

Ay WAL
hE 10 30
N1 27 33

A A={tiE}, A B={MH}2= Fal&

(HP(A) (2)P(B) (3)P(AB)
(4)P(AuB) (5)P(BIA)

£ F W EHE O X=111 FA9| =3,
=g, X+Y=77t T FL P(X=4 or

Y=4) 3L5}A| 2.
2| =21 xl'do| Y¥Set eh=0] 0.8, S2HY &=
0| 0.20]|C}. Al xj'd0| YSsICHH E=RADIM @

o

7 2&2 0.10|1, &Z0| S¥0[|2tH O|M 2F =
50| 0.30|C. EZHAD|M QFI} B sHA| 22 F
2 Z'20] BEOIUS &E2 5.

7. H|0|= ZA2| Bayes Theorem

1M&tEHEl total prob. rule

AMAQ| BHEZ CHE A E2 2 (union)O|Lf &=
(intersection)2 0|3510{ F 515101 ZtZtS A5t
7| SiCh Of& BItHS event-composition B

P(A)E L6t= |1 o 2 AE mutually exclusive(

B;n B; = ¢ ) and exhaustive AtZI(Z A2 M=
HiEHO| 1 e Eeh2 Set &) B, B,, B; A10| 2|5

T 4 Tk 02 UBKS 3 242 FEE WA (aw

of total probability)O|2} StC}.

P(A) = P(AB,) + P(AB,) + P(AB;)

P(A,) = P(AB,), P(A,) = P(AB,), P(A;) = P(AB,)

(LB} PA) = ZP(AB) { B} = &% exclusive

and exhaustive (I:IHEPE.OIJ_ HA|)

S S

<
-

2)H[0]= He|

A= A8} Thomas Bayes2| O|S0H|M ReHEl HS
2 2|9 AL EE(Bi)S M= At Aof| 2|5

update 5t= ZI0|C}. O[21 7HE L B=X|(
xl,xz,... bt )Oﬂ °|°H Gl °| A 22l z(0)

Th=6 MOS._HZF.

Otof EET7H { B =

—_ —

AtS exclusive and

k
exhaustive (HHEFX 0|11 F&)) 2 BE=tSEI)

i

F(B;)F(A| By)  F(B;)P(A| By)
P(Bj | A) = P(A) = P
E:lP(Bi) P(AI Bz')



B1( B2 B3 Ac

55

HE dat 0| 571 A1 2F SFM=E S8t &
A
o

o| HZS dieict A SE =EE2 5%0|1, LI
A sE2

=E0| 2%0[2f1 5tXL o= SFM

HAZS 5Lt E0 O F 37HE BAkSE
QL 3 F gt 7H7t 2 Z0IALE. 2 MS0l A 37
Ofl A YLEIS EHES F15HA 2.

P(DIA)=0.135~~~(1) P(DA)

P(A)=005 < P(D°1A)=0.865
< P(A)=095 < e e

P(D 1A%)=0.942

O|H| Lol A A EE{SH= W2 THO{E AH|35t=
Z10|C}. 7|&E Z=ALE S510] LSS Y1 ULk 5
X} O|H| 50% = AHO|Ct AT 1
“refinance” £t0{7} Q/Ct. Non-AH e
0.001%72t0| “refinance” Tt{E 71X ULt X|Z
oF T 2F5t 0| 2oj| “refinance” £to{7} Q)C}. O] o
o] A StES 15IA| 2.

Graduate Management Admission Test (GMAT)
MBA ZI&h2 2|5t 4 A|&0|C}. (200 to 800H).

GMAT M=X0| 650 0|ArO|0{O} X| 20| 7}=35IC}t.
GMAT 650A o|Alol X|X} = 52%7}
preparatory A S £28HC} 804 6507 0|2t X|
SXH= 23%08t preparatory IAE £ SIQILCT. L}
= GMAT 6507 O|A HEZ SHE0| 10%0|LC}.
preparatory A $£Z == $5000|Ct. Otk IAE
T45t1 GMAT AldS HU*S ulf 4Z0| 65073 0]
o =h50| S} 28l 0| 40|MH IAE 45}

o
I BiCt LHe BAE $Z8)0f SILP

= 717} QICt & SAE ZE|= S0o[AH HE st
£ I2|Z 5}y sict. Falo] 12 EliSICHH 7
32 20 I ol SLi7t lSS 2oLt Oz
SalofAl A MES Hi= ZelX| ==L BHECHH
gile| MEl= 2H0] £|1 aFX| o 1]10] EICt,
(1) BHEX| b2 32 Sl0] 22X 715 S 8152

(2) HHt = B Silo] AxX F1E s &2

n




24227t BSE 2ES P(C) =
M CI= 2|27t 2tSe =

{ C) } { O3

[ { Cz }

1 ¢}

1 G |

20154 §t &ff St SKE H7|E M5t A

solM SHE &

= ™

wlo)~ 3}
F2 Q&
FAh 1%
F2} 2%
F7} 3%
F3t 1,2%
77 1,3%
F7} 2,35

9k Joaded

wobg:

0.26
0.39
0.57
0.72
0.59
0.76
0.83
0.81

o5

0.16
0.26
0.42
0.55
0.45
0.61
0.74
0.67

it of2l &
% | EHOI'O:I EI'% EIIOI 1% I:)U\

o}

0.07
0.13
0.24
0.28
0.24
0.37
0.37
0.43

0>I

SiXf| &2t OFROf| =Xt 15 &&0|Ct. EFXH AO||A|
2 ZICHH 0| H[o[E{of| 2HstH ST =HE0]

0.390|C}. HES 5t/ 5h= 20| 53 2 =
== QUCHH HES 5P| & Zi0|Ct. Z4=E TfA EtXL

AOf|IA| HEE 57| & 2421012

3) P(HE AI{2=F0t2 FX gi3)=0.1

4) PRE MZ2=02 X} 1,25%)=0.05

(Part 2) F=X7H1F0f QICE 1T FX2| =8 845 7
SM2 68%0|C}. (1) L0} no out (2) one out
(3) two outs AISH|M E£5H= Zi0| E™ ESHES
=0|=X]| 51X| ¢t= Z10| =0|=X| ZE3| EA|<.



8. H|0|= Hz2| (&)

The Truth
Test Has the disease Does not have the disease
Score: True Positi False Positi TP
rue Positives alse Positives
Positive PPV =
(TP) (FP) TP +FP
a b
c d
False Negatives True Negatives NPV = ™
Negative FN) (TN) TN +FN
Sensitivity Specificity
TP TN
TP +FN TN +FP
a d
Or,
a+c d+b

ol slEhes é P/(TP+FN)
£0|= : S (negative) LS ZAFSH0] 240
IE = TN/(TN+FP)

AL
k=
Ral
gE]
ol
JlOI'

© YAMO0|ZE positive predictive value : S8(F

4)0[2t TIErS ARt &5 FHEQl ARl =&
TP

~ TP+FP

® SH0SE negative predictive value : Z1ZH(S
4)o[2t TITHS ARt 5 242t Aol &E
TN

TN+ FN

® aAb "ehE Accuracy =
(TP+TN)/(TP+FN+FP+TN)

NPV =

t= ZIEtstH= PSA HIAE(H|Z2 $50)= HeEte7 Y
false positive=0.135, false negative=0.3 O|LC}.
2t5t7| £/5H01 == HAKH[E $1,000)E Y

0 E
écl,!%jq_ ZEIZAL ST = 100%2}+D 7HY5IAL.
22 2h olzs of w4 H|go|Ct
A7 AU & (A EHE)
40t 0.01
50t 0.022
60tH 0.046
70t 0.079



Zt AH oA PSA HIAE Z3f, fo 2 FITH! ShE, ofo| ottl Ao = ZICHe StE S 1511 sl MstA|2
AP E P(CIPT) P(NCIPT)
(AH§-3H8)
40t
501h
60H
701h
2171 1000 A 2t ol P | X HAMIX| 242 | PSA Zut PT &E1} ¢t 2 THHE|= AR 4, 02|
e &t 121E H| &2 FotA| 2.
Ag+ P(PT) & AH(P) UG H|-E
40t
50tH
60th
70TH

PSA ZAe| DIZE, £E0| &, Positive Predictive Value (¥ 0f|&), Negative Predicted Value (S 0|S
=), 2|1 ™M2HE accuracyES F15HA 2.

(false positive=0.5, false negative=0.5), (false positive=0.7, false negative=0.3)&

o
a2

HHESIA| Q.



