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i Kdemand | K# ofdays| FHEMRE= | BHER
0 5 0.029585799 (0.029585799
1 16 0.094674556 (0.124260355
2 13 0.07692307710.201183432
3 12 0.07100591710.272189349
4 23 0.13609467510.408284024
5 33 0.19526627210.603550296
6 23 0.136094675| 0.73964497
7 34 0.20118343210.940828402
8 10 0.059171598 1
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P(ANB) P( A and B) Both intersection, joint

¥

P(AUB) P(A orB) Either, union

I

P(A|B) The probability of A given B

Conditional pro.
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> In a large city, two newspapers are published, thesee
Sun and the Post. The circulation departments | °
report that 22% of the city’s households have a
subscription to the Sun and 35% subscribe to the
Post. A survey reveals that 6% of all households
subscribe to both newspapers. What proportion of
the city’s households subscribe to either

newspaper?
» P(A or B)

» What proportion of the city’s households
subscribe to both newspaper?

» P( A and B)
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» Determine the probability that a fund outperforms

the market or the manager graduated from a top-
20 MBA program.

» P(A or B)

» What’s the probability that a fund will outperform
the market given that the manager graduated from
a top-20 MBA program?

» P(A|B)= P(outperform the market| graduated from
a top-20 MBA program)
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The Multiplication Rule
P(A and B) =P(A) *P(B) AB are independent

P(A and B)=P(B)*P(A|B) AB are not
P(A and B)=P(A)*P(B|A) independent

Addition Rule
P(A and B) =P(A)+P(B)-P (A and B)

Conditional probability

P(A and B)
PAB)—55
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> sAatA DA CEEERT)
> P(A)=0.5, P(B)=0.1, H. A B3~
> P(ANB)?
v =P(A)*P(B)=0.5*0.1=0.05
> P(AUB)?
v =P(A)+ P(B)- P(ANB)= 0.5+0.1-0.05=0.55
> P(A|B)?
v =P(ANB)/P(B)=0.05/0.1=0.5
> P(ANB©)?
» =P(A)*P(B ©)=0.5*%0.9=0.45
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> The Graduate Management Admission Test (GMAT) 1s a
requirement for all applicants of MBA programs. There are a
variety of preparatory courses designed to help improve GMAT
scores, which range from 200 to 800. Suppose that a survey of
MBA students reveals that among GMAT scorers above 650, 52%
took a preparatory course, whereas among GMAT scorers of less
than 650 only 23% took a preparatory course. An applicant to an
MBA program has determined that he needs a score of more than
650 to get into a certain MBA program, but he feels that his
probability of getting that high a score 1s quite low--10%. He 1s
considering taking a preparatory course that cost $500. He is

willing to do so only if his probability of achieving 650 or more
doubles. What should he do?

> BUEREE S 2
o > (A: GMA T>650,B: =A%)
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A : GMAT > 650 (prior ) Ac ‘GMAT <650 (prijor)

A AC

\
B: A& fiE T (after)

£ P (BIA) =P (A& | Z%: > 650)
[k s P O(AIB) =P (Zx> 650 [AE )
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A : GMAT=> 650 (prior) A°¢ GMAT <650 (p}ior)

A AC
B: A2 NI#HE I (after)
P(AlB)= P(AandB) _ P( A and B) P(A)*P(B|A)
P(B)  P(Band A)+P(B and A°) P(A)*P(B|A)+P(A)*P(B|AC)

P(Aand B)=P(B)*P(A[B)...... 1 \ .
P(Aand B)= P(A)*P(B|A) N RP(A)SERITR (RELHIERIR )

R T PEIA
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A : GMAT> 650 (prior ) A° GMAT <650 (pfior

Score 2 650 Prep Test

AC AandB 0052 )

Aand B¢ 0.048

Atand B 0.207_

\

B H kAL (after)

ACand B 0.693

Marginal Prob.

> P(B) = P(A and B) +

P(A¢and B) = .259

P(AlB)= P(AandB) _ P( Aand B) . P(A)*P(B|A)
P(B)  P(Band A)+P(Band A°)  P(A)*P(B|A)+P( A¢)+P(B|AS)
P(Aand B)=P(B)*P(A|B)...... 1 A2 A F1? [R AP (A)ZE iR

P(Aand B)= P(A)*P(BIA)......2, (IREELHIE R )
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> The Graduate Management Admission Test (GMAT) 1s a
requirement for all applicants of MBA programs. There are a
variety of preparatory courses designed to help improve GMAT
scores, which range from 200 to 800. Suppose that a survey of
MBA students reveals that among GMAT scorers above 650, 52%
took a preparatory course, whereas among GMAT scorers of less
than 650 only 23% took a preparatory course. An applicantto an
MBA program has determined that he needs a score of more than
650 to get into a certain MBA program, but he feels that his
probability of getting that high a score 1s quite low--10%. He 1s
considering taking a preparatory course that cost $500. He is
willing to do so only if his probability of achieving 650 or more

doubles. What should he do?
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- A GMAT 2650 (1) 0.201 i R HEERE . 2
> A ¢ . GMAT <650 Eﬁ%é&%jjmﬁjj ’

. Y GM A T H20%%2%w = 72650
> B: B
> B P(A)=0.1, P(A®)=0.9 (@) Fiblazis i s 2

. =0.52. P(B|A ©)=0.23 Z5EEz 2
P(BIA)=0.52, P(BIA =0 37:%1@?2@%@653%2%0.1,

) b

NN

> SO FESZZ R L 5 AR BRI
> SRP(AB) ? MR as - st
P(A|B)= P(AandB) _ P( Aand B) _ P(A)*P(B|A)
P(B)  P(Band A)+P(Band A°)  P(A)*P(B|A)+P( A¢)+P(B|AS)
0.1%0.52 0.052
P(A|B)= =222 = 0.201

0.1 x0.52+4+0.9%0.23 0.259
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3. To help select suitable employees for a particular job a personnel department
administers and aptitude test to all applicants. To test the effectiveness of the test a
sample of applicants who failed were also hired and given a fast trial at the job. It was
found that of the 30 percent who passed the test, 80% were satisfactory, and of those who
did not, only 10 percent were satisfactory

a. What is the probability that an applicant selected at random will prove to be

satisfactory at this job?
b. If an applicant 1s satisfactory, what 1s the probability that he passed the test?

Step 1: EEEH
A: HiE i HE (prior) , AC 4 iEHE HIES (prior)
B:1& 2K TAERiE (After)

Step 2:#EE—EH » BT/ ?
a. P(irAm=E1(F) =P (B)?
b. PGEEZE | 8K TIEWmE) =P(A[B)

Step 3: AR,
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3. To help select suitable employees for a particular job a personnel department
administers and aptitude test to all applicants. To test the effectiveness of the test a
sample of applicants who failed were also hired and given a fast trial at the job. It was
found that of the 30 percent who passed the test, 80% were satisfactory, and of those who
did not, only 10 percent were satisfactory

a. What is the probability that an applicant selected at random will prove to be

satisfactory at this job?
b. If an applicant 1s satisfactory, what 1s the probability that he passed the test?

Step 1: EREH

A: B EHER | AC DG bR

B:1& 2K TIEFRIR(E
Step 2:HEEREH » BHE ?

a. Pgzkim=E1/E) =P(B)?

b. PEEBEEE | 2K TIEmE) =P(A|B)
Step 3: AR

P(AandB) _ P( Aand B) P(A)+P(B|A)

P(B)  P(BandA)+P(Band A°)  P(A)xP(B|A)+P( A¢)+P(B|AS)

P(A[B)=
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3. To help select suitable employees for a particular job a personnel department ::::
administers and aptitude test to all applicants. To test the effectiveness of the test a g @
sample of applicants who failed were also hired and given a fast trial at the job. It was '®
found that of the 30 percent who passed the test, 80% were satisfactory, and of those who '
did not, only 10 percent were satisfactory
a. What is the probability that an applicant selected at random will prove to be

satisfactory at this job?

b. If an applicant is satisfactory, what is the probability that he passed the test?

Ste pA1 %‘%?ﬁ?}{%ﬁ;, P( )=O 3 A iEE*EE, (prior ) AC G EE (prid)r)
Ac 2 A, P(AC)=0.7 A AC
B R LIEERIR A P(B)="7
P(BJA)=0.8
P(BIA® )=0.1
Step 2:fEEEHE » [ ?

a. Pl mETIIE) =P(B)?
b. P(EEEH | K TIEWE) =P(AB)
Step 3: AR

a. P(B)= P(4) = P(BlA) + P( A¢) x P(B|A®) = 0.3 0.8 + 0.7 0.1 = 0.31

B: TAEWmE (after)

_P(AandB) _ P(A andB) . P(A)*P(B|A)
b. P(AIB)= P(B)  P(BandA)+P(BandA®)  P(A)+P(B|A)+P(Ac)+P(B|AS)

0.3*%0.8

P(AB)= ————— = 0.7742 T R R S 1
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XA BB R A

EfE  REIP (X))
ST
1. iR
2. JKP(O)Axt, \
3. FRPX) B: MBI (after)

AC
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4. WFEEEEZHSETRTT B AR EZE2E 0T - EE &SR E NN FE - Flan
AL EZRAR TAFE B 60 &[T - YFZ/ VBRI T RTSOEERE - JEMEst T
A~ B RIEEET A& 40 5% > B 45 20 58) KAECHAEFEE 60 5k - FEsRa it B
FEIEN(FESEAEET] A GRE B » 20 A~ B&EAREUL - BHFEEGRIZEED - H
§1 A GHYRE H /23R G S B T AT SR SR - (NI EF] A GHY [ E255 B HH AT S5
o PEASTEG LEH O 5 AEGBERE - AlE] X K2 > B GHVEHEHR A Y
AEER T LAFTERAE SR - (NIEEEF] B GHYE S35 B Al 88T - AL EFE LE]
X > IS A G EAETEE > HIE O - AEEEET - AsmR AL [ES2EEAVERE O 8l X » =&
E BRI A AL AL P IS S SUEEE - (HAl R REC T B E=DIAVIRT - BHEEEK
(B 1% - ZENEEER 60 sREZFEGET A 25 k& O » 35 5RE] X - g5 {ICKEAEARDLE 25 -
A 2/ DEEBIRY [E1 22 G AE R TH TR R ?

L EAB A° i EBE | o, P(B)

P(B)=P(4) = P(BlA) + P( A°)  P(B|A°)

25 40

20
2 L P(BlA) + 22 « P(B|AC
20~ g0 " P(BIA) + o5+ P(BIAS)

25 40

— %
60 60

P(X) +=2 % P(BIA®)*(1-P(X))

B! %%%IEI’JA (after)
«fEe A BEIILENS (HESEESE)



