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SECTION I

Do any two questions

1. (a) A dataset contains the following values representing the test scores (out of
100) of a class of 20 students: 18, 34, 46, 58, 60, 6l, 62, 63, 64, 65, 66,

67, 68, 69, 70, 71, 72, 73, 94, 98

(i) Identify mild and extreme outliers in the dataset.

(ii) What should be an appropriate trimming percentage for the above

data set to trim the outliers identified above? Using the percentage

determined, find the trimmed mean. (5)

(b) A factory runs three shifts. On a given day, 1% of the items produced by the

first shift are defective, 2Yo of the second shift's items are defective, and 57o

ofthe third shift's items are defective. The shifts have the same productivity.

If an item is defective, what is the probability that the third shift produced

it? (s)

(a) The students Al, A2, and A3 go to college on any given day with probability

P(A,), where i= 1,2, and 3. Suppose that the event of Al going to college

is independent ofA2 going to college on any given day, P(A, n A, n Ar)
: 0.04, P(A,|A, n A,) = 0.25, and P(Ar) = 4P(A,). If the probabilitv of all
three students not coming to college on any given day is 0.06, what is the

probability that at least one of them will come to college on that day?

Evaluate P(Al u Ar). (5)

(b) The data given below indicates the concentration of lead (mg/g) in green

vegetables grown near contaminated rivers in l5 different cities.

0.20 0.22 0.2s 0.30 0.34 0.41 0.55 0.56 1.83 2.20 2.25 3.0't

(i) Do you think the above data has significant outliers?

(ii) Calculate the l2o/o trimmed mean of the data. (5)

(a) A biometric security device using fingerprints erroneously refuses to admit 1

in 1,000 authorized persons from a faciliry containing classified information.

The device will erroneously admit I in 1,000,000 unauthorized persons.

Assume that 95 percent of those who seek access are authorized. If the

alarm goes off and a person is refused admission, what is the probabil.ity that

the person was really authorized? Explain using a tree diagram. (5)
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(b)

5

4

Leth and b be constants, and let y. : ax. + b for i = 1, 2, ..., n, What are

the relationships between x and y and between sl and sl? Give an appropriate
proof for the same. (5)

SECTION II
All questions are compulsory.

(a) Let the random variable X be the number of days that a certain patient
needs to be in ttre hospital. Suppose X has the following pmf.

f@=+, x=1,2,3,4.

If the patient is to receive Rs. 2000 from an insurance company for each of
the first two days in the hospital and Rs. 1000 for each day after the first
two days, what is the expected payment for the hospitalizatiot? (5)

(b) During good weather, which happens with probability 0.6, Kavita walks the

2 miles to class at a speed ofV: 5 miles per houq and otherwise rides her

motorcycle at a speed of V = 30 miles per hour. What is the expected mean

and variance of time T to get to the class? (5)

The pdf of a random variable X is
lxf(,)=l B, o1x.-4I
\ O,otherwise

(i) Verify that f(x) is a valid PDF.

(ii) Find the cumulative distribution function F(x) for all x

(iii) Compute P(l <X<3).
(iv) Find E(X).

(v) Find the 60th percentile ofx. (2xs=10)

SECTION III
All questions are compulsory.

(a) A laptop manufacturer claims that at most l0% of its screens develop pixel
defects during the warranty period. A research lab buys 25 laptops and

subjects each to stress testing to simulate usage during the warranty period.

Reject the manufacturer's claim if 6 or more laptops show defects; i.e.,

reject if X > 6. What is the probability of incorrectly rejecting the claim if
the claim is true? (5)

5
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(b)

4

A purchaser of electrical components buys them in lots of size 10. It is his
policy to randomly inspect three components from a lot and accept the lot
only if all three are non-defective. If 30 per cent of the lots have four
defective components and 70 per cent have only 1, what proportion of lots
does the purchaser reject? (3+2)

(a) The daily demand D for a product in a store follows a continuous uniform
disribution between 50 and 150 units. The store warts to stock enough
units so that the probability of exceeding demand is only 5%. How many
units should the store stock? (5)

(b) A high+ech server experiences failures that follow an exponential distribution
with an average time between failures of l2 hours. Given that the server has

already been running without failure for 10 hours, what is the probability it
will run for at least another 5 hours without failing? (5)

7

8. (a)

(b)

A Boeing aircraft has 213 seats. When someone buys a flight ticket, there
is a 0.0995 probability that they will not show up for the flight. A ticket
agent accepts 236 reservations for a flight operated by a Boeing aircraft.
Find the probability that not enough seats will be available for the people
who show up to board the flight. Is this probability low enough so that
overbooking is not a real concern? Assume that there is a cause for concern,
even if there is a 20Yo chance that not enough seats are available for the
people who show up to board the flight. (5)

After receiving a large shipment of computer chips, 800 chips are randomly
selected. If 3 or fewer defective chips are found, the entire lot is accepted
without inspecting the remaining chips in the lot. If 4 or more chips are

defective, every chip in the entire lot is carefully inspected at the supplier's
expense. Assume that the true proportion of nonconforming computer chips
being supplied is 0.001. Find the approximate probability that the lot will be
accepted. (3+2)

SECTION IV

All questions are compulsory.

A fast-food restaurant has both takeaway and fine dining service counters, each
with 2 payment machines. Let X = the number of machines in use on the fine
dining service counter, and Y : the number of machines in use on the takeaway
counter. The joint pmf of X and Y:

9
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Y (Takeaway Counter)

X (Fine

Dining
Servi ce

Counter)

0 I 2

0 0.10 0.04 0.02

I 0.08 0.20 0.06

2 0.06 0.14 0.30

(i) What is P(X < I and Y < 1)?

(ii) What is the probabitity that more fine dining service counters are in use than

takeaway counters?

(iii) Find marginal pmfs of X and Y.

(iv) Find the conditional distribution ofX given Y = 0

(v) Compute the covariance between X and Y (2x5=10)

10. Let X and Y be two jointly continuous random variables with joint PDF

f,y{x,Y) = r
-1
'?+1lfor-l<x <1,0<Y<1

0 otherwise

l.

Find the following :

(i) Verify that f(x, y) is a valid PDF.

(ii) Find the marginal PDFs f,(x) and f"(Y).

(iii) Are X and Y independent? Justify mathematically.

1iv) Compute Cov(A. Y).

(v) Do you see a relationship between the answers obtained in parts (iii) and

(iv)? (2+3+2+2+l)

Br-{rnrr r (SECTION I)
frilfr rft A qe-fr a,I strt A&gt

(e,,) ct. #m-.sr-vg (dataset) I zo ffi + xwf*, (too i t) ffifud
ron t frq rq *:
18, 34, 46, 58. 60, 61, 62, 63, 64, 65, 66, 67. 68, 69, 70, 71, 72, 73, 94, 98

P.T,O.
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(f 3T{arT #ffir-r1r t rS (mla) rt( ffiqko, (extreme) qWfr ym
(outliers) d qrqm dfrqr

(iD sr{R sfr-*-vtra + frS, cF{+ rN is{rt q*' d Ecr+ + frs
svger fr qr* qr yfrir-e wr *{r qfrs? fufrd nfruil qr sc+{
ani gv ft na are dfrsr (s)

(e) s,+- ERet* + +{ qrff (srrn) vefr il fir.rft Eq, qrfi crfr Em l.FrR(
qq* + i rx iq,t Aft *, qgt rn& ara r*rtro <q* t i zz iq$
*& t eqr ffi vrfr znr stqrBr Eq* n i sx ftpl ifr tr fi* qrFr*

d ytqrrqil wrr tr qe +{ sE arc$ cr{ qre t, n} ss+ ffi q|&

aa srsrkd *+ * yrEe-dr er *S? (s)

2 (c,,) ffi er, az st a: frifr ft ft-{ 6i.tr Hr+ *, ftt<d nfrm-dr sr$: p(e,)

l, wd i = 1,2,3 tr :n+ dfrq fr. er qr aito ur<r, nz * ci*q vr*
t F€ (independent) qr<t i; p(A, 

^ A, n A,) = 0.04, p(A3lAr n A,) :
0.2s, irqT p(A,) : 4p(A,) ir qR ffi ft R{ fi*r ffiq} * cTtq q ff+
+ flfuf,r o.oc l, d Er F;r q,'r t qc \6. + d.+fr ilr+ d yrRm-dr

er *it? p(A, u A,) qr qr+ are *frcr (s)

(q) fr frs w #nt rs frfr;r rrcd + y-(fd qBd + cr€ srlr{ rr{ Et (M
i ffm (reaa) fr u;rn (rnde) *1 e{R *:

0.20 0.22 o.25 0.3 0 0.34 0.41 0.55 0.56 t.42 t.70 1.83 2.20 2.25 3.O7 3.25

tii cm wqd am * fr sq{ffi ffi + rt-dtut (significaat) scsrt cr<
(outliers) scRrd l?

(ii) Av w #q;sr* 6r 12% qtg rm are dfusr (s)

(m) go ndnQa grur m (biometric security device), * jlrfr + ff{nq ( fingerprints )
ff sc+tr qTin i, Rfr sr6q( qffid (classified) {fl-qtkd cRgt + c&r
st6+ sre r*t. rooo sfufil qrfrsfi.* (authorized persons) t t r qk o1
rffift t yart <fr tarr c6 c" y-&6 1o,o0,0oo flqEqil Erkfr (unaurhorized

persons) I t r d ffie + narr ? kr *r qrr frfrs fr ,+{r srE+ qr+

6
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EiM i t cs nfr{rd flk5.d +} *r qR aar{ qq'et t dr ffi qR(

d ct$ {& frqr qrar, * gq 6qk * qrw{ + sk'i( 31 6 qlfrm-ciT

er *ft? t* gH tt€ (tree diagram) d rerm * eq dfrct (s)

(rc) aaw tffi (constants) t,wty=ax+b,udi=t,2,...,n*t x

sk y * fu aw sl at sl * ftq et ffi i? E{A frs 3cgffi f,clur

fiRer (s)

Br{rrnr II (sncnoN II)
mft vrq oM Er

4. (a') qtEE66 Tt (random variable) x vs H- fr {rqr d Ed-dr i ftr<* etr

6t{ +ft irearm { rff <rar tr qrtt frfre x 61 ftrrr clfrm-dl rqqr{ xEfr{

(pmf) t:

f @) - +' sd x = 1"2'3'4'

qR +ft d ftcr 6ffi * 3tr t sTsdrd n !ffi rr+ + Td+ A H +
6q Jr+c' frt zooo rct dqr q6+ a H + q" vAfi' ft'rr * fts tooo

wt crw A+ i, d srwtre i rr$ (6+ t fts flqnrd (e"pectea) !rmr<

ft-d-{r *{r? (s)

(rs) a=d +{q fr tr{fr +, ftft-6 YrE-o-dr s.5 }, 6ft-dT tnsll irtn z {-a td-d

qcr6..t vrfr e ft 3€-6 aItI V = s fi-e vh qul |1 ip;qqr ce ffia
+ ur$ t ftrrft qm v = s0 fifi vR q6 tl c'xr n-o. qffi i alr+

sr& ttc r qr stftt crt (mean) aqt frqtq (variance) an dftgr
(s)

s. vfi qrgRs-+, q( x thT slfro-f,I E{€ q-a-< (par) tr6 von *,

7

f(x) -

1i) verRt dRc fr f(x) \lt6 as HR6,nr q{ff $tFr (vatd roF) tl

liiy <$ x + fts ffi Ecrsr qlrt F(x) are frfrqt

)c

B' 01x14
0, otherwise

P.T.O,
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(iii) P(l < X < 3) 16r qrT nrf, dfrgl
(iv) E(x) ara dfrqr

(v) x tfi'I 6od yM cr< (6fth percentile) am dfucr (2xs=10)

qlqrlr ur (srcrroN ru)
qS yror sM ir

(c,) sa' Ardc ffiflr z16 Eratt r6inr * fr qrt& qsfu + +itr ffic-ilq rc% r#d
d ffia ir (pixet defects) ar* il Cq, rtq lr+{rtrar 2s erdt €ffi t
ft rfu ct t{r ilir{ lltsFr (stress testing) 6rft i v} cr.a we + Bc+.r
d Erfidr tr qR o cr lr{+ fifuq' fufc + As M t, d ffiar qr srsr
urftgr m Par fltf,t i fld( qR x > o * fr qrEr inftgr m frqr ursr
qA ffidr irr Em rA A, A E( Er+ d mrc aG + s+fn qt+ d
nfraar wr ftft? (s)

(ts) frgd 37ffi lgls.ni..tcomponents) mr ca, +dr v* ro-ro * rqr (rot) {
<g-cm il ytt1 ffh qr I ft.qE r+{, dle I + qrEFBfi sc + fl_{ ird{d
d fr crar t, st +qfr (rft tf.c d *q.ri q,.rm I qs fti rcqa frqip6
dr so cfr{rd de i I nr$pt fl-{qq *+ S *{ zo yfrwa rfu fr *+s r

Aqf urm *ar *r *n Ea fudr6{ ffi qrrr (proportion) d,.6 d s*6R
c,mr *? (s+z)

(c,) ffi gmrr t frr& rarE * itro- *r o, so *t rso c6E+ * fre ttrfi
qqrr frcrcr (continuous uniform diskibution) or vret alfi *r garr ftfi frer
d *sRUr (sto*) er* srrfr t fu *rr scfrcr rrcn t ffia, *+ d crfu-dr
+sd 5y ril gq,m d ffi E6rEd trsr t iqft qrBqr (s)

ts) Vo Ei€-eq, T{t * ffi (raitures) srftc ft-iliq (exponential distribution )
inT rmrr q-e *, *r trq,,ildr* + *q *fiil rcq rz * il qR rdt ro

* ac Rcr Anfr Ew,ildr + 
"ir Eal t, * qc t cc imr+ s q? rq.

fr{r Rq-ffir t qi{+ {6+ d rEtr-dr wr *{ft? (s)

6
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s. ' (!F) w qtirl frqrr + 2r3 St *r vs dt qk mEu tc.e €tqil t, d) ir{+
ttrr{d rR sqRrfr a ** (no-show) qil qrfu-dr o.oe9s it va tq-e vtc,
g( +{.T Rcrr + rsqrfud !6 ssrr t ftg zsc ffiqoT rA6.R qrm tr m
srfu*-f,r Hrfi dfqs fr qilr5e ln u;6t + fts Bckd A+ srt mft qrM
* fts .rdq {t oq-cq ;r dr sqt 'q6 yrfrfi-f,r e*ft c.c f fr ds(gfr,rr
d sr<Rq- frar qr frqq rr qnr wg? qrr fffrs fr qE m srfrq-dr zox
qr lrtt sftm i, A E+ frar qr tnrquT rrHT lrrvlnt (s)

(e) ueq3 Er+ d sm' q.S rfu yr.a 61} + q1-6, o0o Fr+ q+ qrEfum w
t g;n vrar tr qR s qr ss+ q,,{ arq$ ffi ffi l, A fu ffi d ffi
frs Fir $ itc rflaTr eir * urfr tr qR a qr ilfudF frE iu1lt ftrfr
i, * {t tc d y-&t. frc * frqd ds d urfr t sk Ersr q{ flrtffi
(supplier) lrarar *r qrr ARs fr irrT* d ur r* Frfr w sr€Ra' ars$
rlft (true proportion of nonconforming chips) o.OOl it 216 qptfrt (approximate)

xfrq-ar aro *Rc fr iAc d6R q.r * vrqftr (s+z)

w{qFT rv (srcrroN rv)
qS cs..T sM El

q6' Er€-cF tmif + t6.il+ (tat<eaway) *t qrf{ sEftrr (fine dining) - ifr
r+n t +sr 6rs..i g, fl}i y+6- rR 2-2 grrrnr rfi* ir
qm dFus X = slfi EEft isr 6rsrt cr sq+{r I =m r& qrt-i d t{E{r, *r
y = tqila rrrgrt rR sc+{ i qa rt qfid d eerr x *( y q,r re6 p61

ffq drfur i frqr rrqr i,
Y (Takeawav Counter)

(t+,s{t 
-6'3-i{)

X @ine
Dining
Service

Counter)
(qnq Eqfrrr
d-{r rfi,rJa{ )

0 1 2

0 010 0.04 0.02

I 0.08 0.20 0.06

2 0.06 0.14 0.30

9

9

(i) P(x < I str y < ry frr<r *?

P.T.O.
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(i0 sE vlfu*-dr Hm dfrg ft ur*r gEfur +{r 6Ts& lr( 3q+rr + qo r& cff+
tq.id 6rs& 6 qlH * i{fus dr

(iii) x *t v * srBrt (marginal) pmf ilil dftgr

(iv) Y = 0 frS Gr+ rR x tFI {rTf frd€r (conditional distribution) am tfffrgr

(v) x gtr Y A ft Ysrrtq (covariance) 6l qrq arfr dfrgt (2x5=10)

Io. {r;r frFgs x *t v i vgffi sq i rffi qrgBg*, iR (jointly coniinuous random

variables) i frr'rcl (gffi PDF q( rnrn frqr rrq i:

x2+
1

f,y(x,Y) = 3
y for-L<x<L,0<y<7

0 otherwise

ffikH are dfrs:

(i) ?rr (-srRa dfrS fr f(x, y) $n tu qlR-6-dr q{iE rfi'6r;r (valid PDF) *l

(ii) 6rRA 4 clft-s.ar s;rFf rIi6m f,(x) rtt f,(y) Hril frRgr

(iiO irrr x *t v sn-* (independent) *? gc+t {Frftq s1fus Afrqt

(iv) Cov(A, Y) i5T rlFr ffiaqt

(v) wr sFrd qFr (iii) *t (iu) { crR iriTt + Aq +{ {rdq M tdr i?
q&q I ftqfr dfrst (2+3+2+2+t)
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A2

IhUs [I Cumulative Einomial Prqba$ilities
L n=3 B(r, n, p) = > t'b\ n,p)

0.0t o05 0.10 0.20 025 0.30 0.{0 0.50 0.60 o70 0.75 0.80 090 0,95 099

0
I
2
3

4

.95 r

.999

l.0m
1.000

1.000

.gTt

.999
1.000

I 000

.590

.919
991

1.000

r.0m

.328

.'t37

.w

.993

1.000

.001

.016

.104

.367

.763

.000

.007

.c58

.261
672

.000 .000 .000

.000 .000 .000

.009 .mr .000

.081 .023 .001

.4t0 .226 .M9

.231 .168

.6lr .528

.896 .83?

.984 .969

.999 .998

.078

337
.683
.913
.990

03t
188

500
812
969

010 .002
087 .03r
317 .163
663 .472
922 .832

b. r=10

0.01 0.05 0.r0 0.20 0.2-5 o.30 0.,10 0.50 0.60 O70 0.75 0.80 0.90 0.95 099

0
I

3

4

5

6
7
8

9

.90,1

.996

1.000

1.000

I.000

L0m
1.000

1.000
l.0tr0
1.000

.599

.911

.989

.999
1.000

1.000
1.000
1.000
1.000

I.000

.v9

.716

.930

.987

.9m

1.000

L000
I.000
t0m
1.000

.056

.244

.526

.7t6

.922

.980

.996
1.000
l.0m
t.0m

.02t

.t44

.383

.650

.850

.953

%9
.998

r.000
1.000

.006

.046

.167
382
.633

.834

.945

.988

.998
1.000

.001

.01I

.055

.t'72

.3't7

.82t

.945

.989

.999

.000

.000

.04

.01I

.u7

.150

.350

.6t 7

.851

.972

.000

.000

.000

.004

.020

.078

.224

.4'74

.756
944

.000

.000

.000

.001

.006

.033

.\21

.322

.624

.893

000
.m0
.000

.000

.000

.002

.01l

.070

.264

.65t

.000 .000

.0m .000

,0m .000
.000 .000
.000 .000

.000 .000

.001 .000

.012 .000

.086 .00r

.401 .096

.000

.002

.012

.055

.166

.361

.618

.833

954
.994

.107

.678

.&79

,7
.994

999

l.m0
l.m0
l.m0

c. 1=15

0.01 0.{xt 0.10 0.20 0x 0.30 0..10 0,50 0.60 0.70 0.75 0.80 0.90 0.95 099

.000 .000 .000 .000

.000 .m0 0m 000

.000 000 .000 .000

.000 .000 .000 .000

.000 .000 .000 .000

.000 .000 .000 .000

.001 .m0 m) (m

.004 .m0 .000 .m0

.ort .m0 .000 .0m

.061 .002 .000 .000

.164 .013 .001 .000

.352 .056 .005 .000

.602 .184 .036 .000

.833 .451 .l7l .010

.965 .794 537 t,t0

.000 .000 .000

.m0 .000 .000

.004 .000 .000

.018 .002 .000

.059 :009 .001

.151 .034 .004

.304 .095 .015

.500 .213 .050

.6!X .390 .l3l

.u9 .597 .278

.941 .783 385

.982 .909 .103

.996 .913 .873
1.m0 .995 .965

1.000 1.000 .995

.860

.9m
1.000

1.000

1.0m

1.000

1.000

1.000

l.0m
l.0m
1.000

I.000
1.000

1.000

l.0m

.463

.829

.96.1

.99J

.999

1.000

I.000
L0m
t.000
t.0m
1.000
l.0m
1.000

1.000

L000

.2M

.549

.816

.944

.987

.998
1.000

1.000

1.000

l.0m
t.000
1.000

1.000
1.000

l.0m

.035

t98
.648

.836

.939

.982

.9

.999
1.000

1.000

1.000

1.000

1.000

1.000

.013

.080

.216
461

.686

.852

.943

.983

.9%

.999

L000
1.000

1.000
1.000
1.000

.005

.035

.121

.291

.515

.722

.t69

.950

.985
996

.999
1.000
1.000
L000
1.000

.000

.005

.o2'7

,091

.217

.403

.610

.787

.905

.96

.991

.998
L000
1.000
1.000

.000

.000

.000

.000
000

.001

.0&

.017
057
t48

.314

.539
;764
.920
.987

0
I
2
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4

5

6

7
8

9
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t2
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Iable Al Cumulative Binomial Probabititi$ {cont.)

d. t=m

t2

A-l

B(r, n.D = > bo,. n, P\

o01 0.05 010 020 0.25 0.30 0.10 050 050 0.70 0.75 0.E0 090 0.95 0.99

.000 .000 .000 .000 .000 .000 .000 .000

.000 .000 .000 !00 .000 .000 .000 .000

.000 .0@ .000 .000 .000 .000 .000 .000

.001 .000 .000 .000 .000 .000 .000 .000

.006 .000 .000 .000 .000 .000 .000 .m0

.021 .002 .000 .000 .000 .000 .0@ .000

.058 .006 .m0 .000 .000 .000 .000 .m0

.r32 .V)t .ml .000 .000 .000 .000 .000

.252 .057 .005 .001 .000 .000 .000 .000

.4t2 .r28 .011 .004 .001 .000 .000 .m0

.588 .245 .048 .014 .003 .000 .000 .000

.748 .404 .113 .041 .010 .000 .000 .m0

.868 .584 .22t .102 .032 .000 .000 .m0

.9A .750 .192 .2t4 .0&7 .002 .000 .m0

.979 .n4 .5U .3t3 .196 .011 .000 .000

.94 .949 .762 .58J .370 .043 .003 .m0

.999 .984 .893 .75 .589 .r33 .016 .m0
1.0m .9% .%5 .909 .794 .323 .075 .mt
1.m0 .999 .92 .916 .93t .ffi 264 .Ot7
1.000 1.000 .999 .997 .98E .878 .642 .lE2

.818

.983

.999
1.000
1.000

1.000
1.000
l.m0
1.000
1.000

1.000
l.000
1.000

1.000

1.000

1.000

1.000
1.000
1.000
L000

.358

.136

.925

.9E4

.991

1.000
L000
1.000
1.000

1.000

1.000
1.000

1.000

1.000

1.000

1.000

I.000
1.000

1.000

r.000

t22
392

.867

.957

.989

.998
1.000

1.000

1.000

1.000

1.000
1.000
l.@
1.0@

1.0@
1.0@
I.000
1.000

1.000

.012

.069

.206
4ll
.630

.804

.913

.968

.990

.997

.999
1.000

1.0@
1.000

1.000

1.0m
1.000

1.000

1.000

1.000

.003

.024

.091

.225

.4t5

.6t'|

.786

.898

.959

.986

.996

.999
1.000
1.000
1.000

1.000
1.000
1.000
1.000
1.000

000
001

004
016
0'l
.126
.250

.416

.596

.755

.8'72

.943

.979
994

99t

1.0m
l.0m
L000
1.000

1.000

.001

.008

.035

.107

.Ba
at6
.608
.772
.887
.952

.983

.995

.999
1.000

l.@0

I.000
r.000
1.000

1.000

l.@0

.611

0
1

2
3

4

5

6
7
8
9

l0
11

12

13

t4

l5
l6
t7
18

t9

c.lrtsh 1010 clE Lrr4 l! rrdr 8ssv.n lhydb..qiaAEEd4adqft*4 o'noL<drd DEbd6,ic ac4@tunFly.d'dyb.q:t deG6..L.trrtt .c!.trtl
Ee,r sirb.lla.dfidyry!..d.dd&6,ntuIy.edbNrlrcia ar{m. c.:rr.Laial@t 'igt@irindd{@{.Etidiad..Fnd.i.d.bt *tn



5388 13

A-4

T6ble A"t Cumubtiv. Binomial Probabilitie5 (cont.l

e. ra=N
B(r, n, p) = i bLv,t,p)

0.0r o.rls 0.lo 0.20 0.25 030 0.J0 0.50 0.60 0.70 0.75 0.80 0.90 0.95 0.99

."178

.914

.998

t.000
t.dn
r.000
t.0@
1.000

L000
L000

l.(m
1.000

1.000

r.000
1.0m

1.000

L000
1.000

r.000
r.000

1.000
1.000

t.000
t.000
1.000

2n
.642
.873

.96

.993

.999
1.000

1.ofl)
t.0m
1.000

1.000
t.0m
1.0m
r.000
1.000

1.000
1.000

1.000
L000
1.000

1.000
L000
l.0m
1.000

1.000

072
.2't1
.537

.tx2

.%7

.991

.998
l.m0
1.000

1.000
l.m0
t.m0
L000
L000

l.m0
l.m0
1.000
1.000
1.000

1.000
1.000

1.000

1.000

L0@

.004

.u27

.098

.234
,a\
.6t7
,0
.891

.953

.9E3

.994

.998

1.000

1.000

1.000

1.000

1.000

1.000

1.000

l.m0
t.000
L000
1.000

1.000

1.000

.001

.007

.032

.0%

.2t4

.374

.561

.727

.851

.970

.9E0

.997

.999
1.000

1.000
1.000

t.(m
1.000

1.000

1.000

1.000

1.000

1.000

L000

.000

.002

.009
- .033

.090

.193

,341

.512

.6n

.811

.m2

.956

.983

.994

.998

1.000
1.000
1.000

1.000

1.000

1.000

I.000
I.000
1.000

1.000

.000

.000

.000

.002

.009

.029

.074

.154

.2'74

.425

.586

.732

.846

.922
_966

.987

.996

.999
1.000
1.000

1.000
1.000
1.000
1.000

1.000

.000

.000

.000

.000

.m0

.m2

.007

.022

.054

.l l5

.212

.v5

.500

.655

.788

.885

.946

.98

.993

.99t

r.000
1.000
1.000
1.m0
1.000

000 .000 .000 .000 .000 .000 .000

000 .000 .000 .000 .000 .000 .000
000 .000 .000 .000 .000 .000 .000
000 .000 .000 .000 .000 .000 .000
un .000 .000 .000 .000 .000 .000

.0m .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .m0 .000 .000

.ml .000 .000 .000 .000 .000 .000

.004 .000 .000 .000 .m0 .000 .000

.013 .000 .000 .000 .000 .000 .000

.034 .002 .000 .000 .000 .000 .000

.078 .006 .001 .000 .m0 .000 .000

.154 .017 .003 .000 .000 .0m .000

.268 .U4 .O20 .002 .000 .000 .000

.414 .098 .030 .006 .000 .000 .000

.575 .r89 .071 .01? .m0 .000 .000

.726 .323 .L49 .047 .m0 .000 .000

. .48 273 .109 .m2 .000 .000

.925 .659 A39 .220 .m9 .0m .000

.971 .807 .622 .3t3 .033 .001 .000

.991 .910 .786 .579 .098 .00? .000

.998 .967 .904 .766 .236 .034 .000
1.000 .991 .96a .902 .463 .121 .OO2

1.000 .998 .993 .913 .129 .35A .026
1.000 1.000 .999 .996 .928 .123 .222

lable A.2 Cumulative Foisson Probabilities r(r r") = ) e Ppt

I .2, .l I _6 1 ,8 1.0

0

I
z
3

4
5

6

.905

.995

.000

.819

.982

.999
l.m0

.741

.%3

.996
1.000

.610

.938

.992

.999
t 000

.fi1

.910

.

.998
I 000

.549

.878

.9Tt

.997
1.000

.191

.u4

.966

.994

.999
1.000

.449

.809

.953

.991

.999
L000

.40'l

.937

.987

.998
t.000

.368

.736

.920

.981

996

.999
1.000
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Table A"2 Cunulative Poiison Probabilitier (cont)

14

A5

F{,.p) 2+

.018

.092

.238

.433

.49

.785

.889

.949

.919

.992

.997

.999

.000

0
I
2
3

4

5

6
7
8
9

l0
11

t2
13

t4

15

l6
17

l8
l9
N
21

23
24

25
26
27
23
29

30
3l
t
33

34

35

36

.135

.N6

.857

.947

.983

.995

.999
1.000

.050

,199
.423
.647
.815

.916

.966

.988

.996

.999

1.000

.007

.040

.t2s

.265

.440

.616

.762

.867

.932

.968

.986

.995

.998

.999
1.000

.002

.ot7

.062

.t5l

.285

A4
.606
.744
.u1
.916

.957

.980

.991

.996

.999

.999

1.000

.0or

.w7

.030
,M2
.173

.301

450

.599

.729

.830

.m1

.947

.973

.987

.994

.98

.99

.000

.000

.003

.014

.o42

.lm

.t9l

.313

.453

.593

.717

.8 t6

.888

.936

.96

.983

.9|}6

.998

.999
1.000

.000

.00r

.006

.02 |

.055

.l t6

.201

.324

.456

.587

.706

.t03

.E75

.926

.959

.918

.9S9

.995

.9%

.99
1.000

.000

.000

.003

.0t 0

.029

.067

.130

.220

.458

.583

.697

.792

.86t

.917

.951

.973

.986

.993

.997

.99t

.999

1.000

.000

.000

.000

.000

.001

.m3

.008

.0r8

.037

.070

.l l8

.185
2SA
.363

46
.568
.64
.749
.819
.875

.917

.947

.967

.981

.9E9

.994

.997

.998

.999
1.000

.000

.000

.000

.000

.m0

.m0

.000

.ml

.@2

.005

.0ll

.021

.039

.066

.105

.t51

.221

.297

.38r

.4m

.559

.&4

.n1

.787

.843

.t88

.922

.948

.96

.n8

.987

.992

.995

.991

.999

.999

.m0
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.0003

.0004

.0006

.0008

,0012

.0016

.0023

.0031

.00{

.0055

.00?3

.00!x

.0125

.0162

.0207

.0262

.0329

.0409

.050J

.061t

.o149

.0901

.t075

.1271

.1492

.t736

.2005

.22%

.2611

.2946

.3300

.3669

.4052

.4441

.4840

A-5

Table A-3 St odard Normal Curve Areas

.00 .01 ID 03 -0.1

o=423r,
St ndrrd mmd &Bity cuwe

.05

0

.06 .o1 .$ 09

1.4
3.3

- 3.2
l1

-1.0
2.9
2.8
2.7
2.6

-2.5
2.4

-2.3
-2.2
-2.1
-2.0
- 1.9

-1.8
1.7
t.6

- 1.5

- 1.4

1.3

t.2
Ll
1.0

0.9
0.8
0.?

-0.6
-0.5

0.4

-0.3
-0.2

0.1

0.0

.0003

.0005

.0007

.0010

.0013

.0019

.0026

.0035

.0u7

.0062

.m82

.0107

.0139

.o179

.0228

.0287

.0359

.0446

.0548

.066t

.0808

.0968

.l l5l

.t357

.1587

.1841

.rt19

.2420

.2143

.3085

.3446

.3821

.4207

.4602

.5000

.0003

.{n05

.0007

.0009

.0013

.0018

.0025

.ml4

.0045

.0060

.m80

.0104

.0r36

.0174

.0222

.0281

.0352

.0436

.0537

.0655

.u93

.0951

.1131

.1335

.1562

.1814

.2090

.2389

.2109

.3050

.3409

.3?83

.4168

.4562

.40

.0003

.0005

.0006

.0009

.0013

.0017

.0024

.0033

.0044

.0059

.0078

.0102

.0132

.0170

.02t7

.0214

.0344

.c,4,27

.0526

.0643

.oTa

.0934

.1112

. r314

. r539

.1788

.2061

.2358

.2676

.3015

.3372

.3'145

.4t29

.4522

.4920

.0003

.0004

.0006

.0009

.0012

.0017

.0023

.0032

.0043

.0057

.0075

.oo9

.o129

.0166

.0212

.0268

.0336

.0418

.0516

.0630

.0164

.0918

.1093

.1292

.1515

.t1a

.2033

.2643

.2981

.3336

.3107

.4090

..u83

.4880

0003
.00M
.0006
.0008

.0011

.0016

.cp.22

.0030

.0010

.0054

0071

.0094

.0122

.0158

.0202

.0256

.0322

.0401

.0495

.0606

.0735

.0885

.1056

.t251

.t469

.I711

.t971

.2266

.25'78

.2912

.3264

.3632

.4013
A404
.4801

.0003

.0004

.0006

.0008

.m1l

.0015

.0021

.0029

.0039

.0052

.m69

.0091

.0119

.0154

.0197

.0250

.0314

.0392

.0485

.0594

.anz

.0869

.1038

.1230

.1446

.16t5

.1949
2236
.2546
.2871

.3228

.3594

.3974

.4364

.4761

.0003

.0ryJ4

.0005

.000t

.001t

.0015

.0021

.0028

.0038

.0051

.006t

.0m9

.0u6

.0150

.4t92

.0u4

.030?

.03t4

.0!75

.0582

.0708

.0853

.1o20

.1210

.1423

.1660

,2206

.28r'3

.3192

.355'l

.3936

.4325

.4721

.0003

.0fiN

.0005

.0007

.0010

.0014

.m20

.w27

.0037

.0049

.fi)56

.008?

.0113

.0146

.0188

.0239

.0301

.o315

.0465

.05?l

.0694

.0838

.1003

.l190

.1401

.1635

.1894

.2171

.2483

.2810

.3r56

.3520

.3897

.42,6

.4681

.0002

.0003

.0005

.0007

.0010

.0014

.0019

.0026

.0036

.003t

.0061

.0084

.0110

.0143

.0183

.0233

.0294

.0367

.M55

.0559

.0681

.0823

.0985

.1170

.11'79

.l6l I

.1867

.2r48

.2451

.2776

.3t21

.vaz

.3859

.4247

.4641
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Tabls A-3 Standard Normal Curve Areas (.ont)

l6

A-1

O(r)=P(7.<z)

m .01 .02 .03 .01 .05 06 u7 .08 .09

0.0
0,1

o.2
0.3

0.4

0.5
0.6

0.7
0.8
0.9

1.0

t.l
t.2
1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.O

2.3
2.4

2.5

2.6
2.7
2.a
2.9

3.0
3.1

3.2
3.3
3.4

.5U)0

.5398

.5793

.6119

.6554

6915
.7251
.7580
.7881

.8159

.8413

.86.13

.8849

.9032

.9192

.9332
949
.9554
.9641

.9113

.97'72

.9821

.9861

.9893

.9918

.9934

.9953

.9965

.9974

.998I

.9987

.9990

.9993

.9995

.w97

.5040

.543t

.5832

.6217

.6591

.6950

.1Dl

.'t6ll

.7910

.8186

.8438

.8655

.8669

.90/9

.9201

.9345

.9$3

.9564

.96!9

.9119

.9118

.9826

.94

.9E96

s9,0
.9.10
.9955

.96

.9975

.9%2

.99t1

.9991

.99,3

.9995

.9991

.5080

.5418

.5871

.6255

.6628

.6985

.13U

.7642

.1939

.8i2t2

.8461

.8686

.8888

.9066

.9357

.9474

.9573

.9656

.9726

.91A3

.9830

.9868

.9898

_9941

.99fi
9967
.9976
.9982

9947
.9991

.9994

.9995

.9991

.5120

.5517

.59r0
_6293

.6654

.7019

.1357

.7613

.1961

.E238

.8485

.8708

.8907

.m82

.9370

.948r'

.9582
96&
.9732

.9788

.9834

.98?l

.9901

.9925

.v)43

.9951

.9968

.9917

.9983

.9988

.9991

.9994
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