Statistics 120 Spring Quarter 2008

Answers to HW # 8 (Chapter 4)

1.5 With obvious notation, we have:

1) P(G3|G1 NGs) = —é = § ~ 0.778.
(11) P(D3|G1 N D2) _38- = % ~ 0.167.
(ii) P(D3|D1NG2) = & = § ~0.167.
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(iv) P(D31G1 N Dy or Dy ﬂ G2) = P(D3|(G1 ﬂ D2) U (D] ﬂ Gz))‘.’_“ %""—Q ——0"67;"

1.9 We have: P(4;|A)= 245 ;‘J) = PAADEAI) | where P(A|A;)P(A;) = Sodx

= 16-4) and P(A) = ZJ L P(AIA))P(4;) = T3, 160 = el
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4+2x3+3x2+4><1) = 225, so that: P(A1|4) = s = 2 =3 = 0.2,
P(Az)4) = S22 = & = & = 0.3, P(43]4) = P(4z|4) = 0.3, P(44]4)

= P(A1|A) =0.2,P(45|A)=0. B
1.13 With obvious notation, we have:

(i) P(+) = P(+|D)P(D) + P(+|D°)P(D¢) = 0.95 x 0.0001 + 0.05
x 0.9999 = 0.000095 + 0.049995 = 0.05009.

(i) P(D]+) = 2HRD) - 00% ~0.002. W

1.17 With obvious notation, we have:

() P(B) = P(BINPU) + P(B|II)P(II)

by
= 51:1‘1 + b2+1‘2 x 2 (b1+r1 + b2+r2)'
.. P(B|I)PU s X 3 by (ba + T2)
(ll) P(I‘B) = _(_T:’ITB)%_Z %( 1:.1:.1;_ 2+2r2) bl(bz +:‘2)2+bgibl +7ry)°
Gii) P(B)=3(8+8) =13 +3)=§ ~0.732,
PU|B) = L8 =2 ~0512. B

1.19 (i) Let p, = P(A|B) when the number of answers is n. Then
pn = PUANE) _ PBIAP(A)

e = D552, where P(B|A)P(A) = 1x p = p, and
P( B) = P(B|A)P(A) + P(B|A°)P(A°) = p+ £(1 — p), so that p, =
p+ R |

(ii) When the number of answers is n + 1, the respective probability

Pn+1 IS given by: ppyy = -—_‘_-ij Then pn +1 > pn is equivalent to
p_f:‘_ﬁ > p+”1_:_2 or 1> —n+—1 (smcep < 1), which is true. So, py, is,
indeed, increasing in n.

(i1i) The larger n is, the more extensive the list of answers the student
will have to choose from. Thus, if the student answers the ques-
tion correctly, this would imply that it is more likely that he/she,

actually, did the homework. In other words, p, should increase
withn. H
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1.21 Let A; be the event that the exam is passed the ith time, ¢ = 1,2,3. Then:

(i) P(A2) = P(AS N A;) = P(A|AS)P(AS) = 0.8 x (1 — 0.7) = 0.24.
(ii) P(As) = P(AS N ASN As) = P(As|AS N AS)P(ASAS)P(AS) = 0.9 x
(1 -0.8) x (1 —0.7) = 0.9 x 0.2 x 0.3 = 0.054.
(iii) P(passing the exam) = P[A; U (A N A2) + (A N A5 N A3z))
= P(A1) + P(AS N As) + P(A§ N A5N A3)
= P(A1) + P(Az) + P(As)
=0.740.24+0.054 =0.994. W





