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Instructions for Candidates
1. Write your Roll No. on the top immediately on receipt of this question paper.

2. All questions within each section are to be answered in a contiguous manner on
the answer sheet. Start each question on a new page, and all sub-parts of a
question should follow one after the other.

3. All intermediate calculations should be rounded off to 3 decimal places. The values
provided in statistical tables should not be rounded off. All final calculations should
be rounded off to two decimal places.’

4, Simple non-programmable calculators are allowed.
5. Statistical tables are attached for your reference.

6. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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SECTION I
Do any two questions

A dataset contains the following values representing the test scores (out of
100) of a class of 20 students: 18, 34, 46, 58, 60, 61, 62, 63, 64, 65, 66,
67, 68, 69, 70, 71, 72, 73, 94, 98

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

(i) 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)

A factory runs three shifts. On a given day, 1% of the items produced by the
first shift are defective, 2% of the second shift’s items are defective, and 5%
of the 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? (5)

The students A1, 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 of A2 going to college on any given day, P(A,NnA,NA))
=0.04, P(AJA, " A)) =0.25, and P(A,) = 4P(A)). If the probability 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(A, U A). (5)

The data given below indicates the concentration of lead (mg/g) in green
vegetables grown near contaminated rivers in 15 different cities.

0.20

022 (025 | 030 |034 {041 {055 (056 |1.42 | 170 |1.83 |2.20 | 225 [3.07 |3.25

3.

(a)

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

(ii) Calculate the 12% trimmed mean of the data. (5

A biometric security device using fingerprints erroneously refuses to admit 1
in 1,000 authorized persons from a facility containing classified information.
The device will erroneously admit 1 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 probability that
the person was really authorized? Explain using a tree diagram. (5)
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Let'a and b be constants, and let y, = ax, + b fori =1, 2, ..., n. What are
the relationships between x and y and between s} and s?? Give an appropriate
proof for the same. ' (5)

SECTION II
All questions are compulsory.

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

f = Sl—ox. x = 1,2,34.

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 hospitalization? (5)

During good weather, which happens with probability 0.6, Kavita walks the
2 miles to class at a speed of V =5 miles per hour, 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)

5. The pdf of a random variable X is

X
f)= 8’ 0<x<4
0, otherwise

(i) Verify that f(x) is a valid PDF.
(ii) Find the cumulative distribution function F(x) for all x.
(iii) Compute P(1 < X < 3).
(iv) Find E(X).
(v) Find the 60th percentile of x. ' ! (2x5=10)

SECTION III
All questions are compulsory.

6. (a) A laptop manufacturer claims that at most 10% 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)

P T0O.
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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)

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

A high-tech server experiences failures that follow an exponential distribution
with an average time between failures of 12 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)

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 20% 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 1V

All questions are compulsory.

9 . 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 :
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' Y (Takeaway Counter)

0 1 2

X (Fine
Dining
Service 77008 [0.20 | 0.06
Counter)

0]0.10 | 0.04 | 0.02

21006 |0.14 | 0.30

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

(i) What is the probability 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 of X 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

fuy(6,7) = x2+-;-y for—-1<x<1, 0<y<1
0 otherwise
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.
(iv) Compute Cov(A, Y).

(v) Do you see a relationship between the answers obtained in parts (iii) and
(iv)? (2+3+2+2+1)

AW 1 (SECTION 1)
ot offt @t weel @1 I AR

1 (%) w Sirme-E (dataset) ¥ 20 RenfiA & wars (100 § ¥) Fefole
TR ¥ v #:
18, 34, 46, 58, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 94, 98

PT.O.
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(i) IF Siwe-a9F ¥ 57 (mild) IR IrafRrw (extremé) FT T
(outliers) =t &AW o)

(i) J9ge Hwe-wEE & fog, TEER W IwEd W W TR @
IgEd fon @ @ wivww @ e wite? fufRe v w1 sw@m
F@ W Rw wmem wm #ifw (s)

(@) v wrEm ¥ G Wl (shift) So 31 R RE, wmel we 3w Swafw

TR A A 1% Ao BN F, @@ U g SeRa agA X ¥ 2% dwqd
Bt ¥ wo el W B IeRe wga A ¥ 5% Awwn AW ) A R
& IEEE e 2 AR A g gt wE o 2, A Se fed ud
T IR B &t wiwer @ gnme? (5)

2. () famdt A1, A2 SR A3 R R sfaw 99 ¥, Rwed wiltear s P(A,)

B, WE i=1,2,3 2 W9 AW F Al T R T, A2 B AT T
¥ WAT (independent) WE B; P(A, N A, N A) =004, PAJA, NA,) =
0.25, T P(A)) = 4P(A)) B1 ot Rt o R O R & =fee = s
W WA 006 B, W T RT wW A TW U B WA AX 9 WiEar
W OERI? P(A, U A) W A E FIRm (5)

(@) 9 Ry e st 15 R TEY ¥ v AR R T o T o R

# (lead) &t |waem (mg/g) @ eEi

0.20

022 10251030 (034 {041 {055 [056 [142 [170 [1.83 [220 [225 |3.07 |325

(i) T Sl R # fF Iuda sitwe § weeyw (significant) &R A=
(outliers) Jufters &7

(i) By M s w1 2% Rw ww 7w Hvw (5)

-3 (%) v SR §eEm 39 (biometric security device), St et & 9T (fingerprints)

M IANT T 8, T s deae (classified) AT - S aRer ¥ waw
BT AR WS 1000 Hftpa A (authorized persons) ¥ ¥ 1 =T M
TAT & vaw T I qw TF G Aw 10,00,000 FFEGT @EFA (unauthorized
persons)ﬁ'&]ﬁm%m%%mglmm%mmﬂﬁ
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o ¥ A o5 whIH sRFE B F1 AR W awar 3ok Rl e
# ww & R W@, @ @ wfE @ awe ¥ Fga B9 A wRed
F M7 T gH IN@ (tree diagram) N Fewar ¥ wee F@  (5)

(@) a wa b fE (constants) g, @ yi=axi+b,'\'s‘l’5‘f i=1,2..,n 8l x
oy A oAw ¢ I s D A o Fwy ¥ T fow IwEE W
afeel _ (5)

FFNE 11 (SECTION II)
sty afFEd 2

4. (&) agRE® W (random variable) X 39 B & e @ eoar 2 Qe =
WM JEE ¥ WG @A B OAW ool X @ e Wi S e
(pmf)‘g:

5—-x
f@) = —5— w& x=1234
R AWM AN N FEN A AR Y FEAE A WA A D R A A R
fw w@% B 2000 TR a0 A @ B D 9w w@w Rw @ fow 1000
T oW B ¥, A Fae A W B @ o sufeE (expected) ST
e B ? (5)

(ﬁ)mvﬂmaﬁﬁqﬁrﬂ,ﬁmﬂﬁmo‘é%,mﬁmmwzﬁaam
ToET WA 2 3R SEE W vV = 5 A Wiy ver B A 9% Hewnsihd
¥ @ 2 Rwe ww Vo= 30 A9 W@ et ¥ w9 WEEW A WM
a@ W T FT SRR AW (mean) WAl fRRW (variance) W

(5)
5 U Aghe® W X & WRwA TN Ged (pdf) T YR ?:
X

f@) .~ 8’ 0<x<4
0, otherwise

() eafie S B f(x) vE U Wil oWed W@ (valid PDF) 2
i) @ x @ Fw d=dR fAww weH F(x) @ @R |

F.1.0.
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(iii) P(1 < X < 3) &1 A9 #F 0
(iv) E(X) ¥ Sfem)

(v) x @1 60a1 WA W= (60th percentile) T STl (2x5=10)

HAIHRT 111 (SECTION I1I)
a9 oy aEd #

6. (%) v duchy e 78 wmar awar 2 o ard s @ v s 109 W
¥ e A (pixel defects) Tt 21 T Mo YANTENEn 25 ey e 2
ﬁ?ﬂﬁaﬁ‘ﬂﬂm'ﬂﬂﬁqﬂw(sﬁesstesting)mgﬁaﬂﬁm%m
I i 21 AR 6 A IEd v dvele ¥ AN Rerd ¥, A A @ @
Fediga o far s 2 smiq AR X > 6 B W o sdgw W R ww
uﬁﬁﬂhmmaﬁﬁ,ﬁﬁeﬁﬁmaﬁ%%aﬁ@amﬁa&
Wi A BN Y (5)

(@) fage s@adl (electrical components) & T #ar 3= 10-10 & @ (lot) ¥
e 31 e AT 7w 2 o qw w@w e ¥ ¥ aeRew W A G s
ST e B, SR Faw T Hie B IR FE 2 v G FEET AR
Bl 30 W dic ¥ 4 Awgl ymma B F sk 70 wRE dr ¥ 9w
Vgl S A 31 Rer wme Merew e ww (proportion) #ie & IEAER
e 87 (3+2)

7. (=) R o= A R Iee @ e W D, 50 3k 150 TEEA ® A Gad
= faewr (rcontinuous uniform distribution) T UIe & 21 TEHE TAA A
# HERW (stock) N WEA 2 fF A Iumm WeR ¥ A0 A A WREEr
HAT 5% W TP W AR gEEAt Wer ¥ @R iR’ (5)

(@) v& #E-2% a9 A Reea’ (failures) = fewor (exponential distribution)
F WEH FA F, AR FAremt ® fw sew w12 9 2 gl §R 10
w2 aw fo R Rvee & s g 2, A WA wW oW 5 W T
o1 fawemr & wom ®F & wREw T W7 (5)
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8. ' (%) v Wew B ¥ 213 A ¥ v e e wee e wlew 2, @ gwd
TllEe W IURIT T BN (no-show) &t WliwaEr 00995 21 v fae wie,
W 9 e ¥ TRE uw 3T @ R 236 IREW WER @ 21 98
wREd 7| Fie & wEee ® e @ i Suiuw B 9 o i
& fog v 6 Swwmr 7 B @ o Wl T ww 2 R e
F aEdfE BT w1 fww T wmr we? ww @il B aR o wilkear 20%
T I8 I |, A W R w1 Fwwor 7= s (5)

(@) FgR Rl & v ¥8 A9 W F @ W, 800 R W agRew ww
¥ g T B AR 3 W IEY W Ayt B Red § @ v Ry @ o
e oo 0@ @ Er W A TR B AR 4w e R dupl P
2, R @ A R vdw R o R e B W 2 ok s wd et
(supp]ier)m%lmmﬁﬁﬁlﬁﬁmiﬁﬁﬁﬂmw
I (true proportion of noncenforming chips) 0.001 L1k S \?ﬁﬂlﬁa (approximate)
WREaT A Eee & @7 ®eR @ o wem (3+2)

IFAAT IV (SECTION V)
aft y= afRad ¥

9. UH WRE-UE W ¥ THAA (takeaway) I WIET TEFRET (fine dining) - I
YER & AT FER F, I URDE W 2-2 WEAW T 5
A AT X = WiEd SERT ¥ w18 W SN A w6 W A @ g, 3R
Y = ¢ HEQ W I ¥ T« W A @ w@m X 3R Y w1 Gga pme
e oot @ Rar wr 2

Y (Takeaway Counter)
(RHF FER)
0 1 2

X (Fine
Dining
Service 777008 [0.20 | 0.06

Counter)

gglﬁﬂriﬁ'ﬂ 21006 [0.14 1030
3T )

010.10 | 0.04 | 0.02

() PX<13Y<1) fraen 27

P.XO.
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(ii)mmmmﬁmmﬁﬁﬂmmwwiﬁﬁ@#ﬁ#
FHAY HE W AN ¥ HEw B
(i) X 3 Y * BEA (marginal) pmf N Hiferg!
(iv) Y=0 ¢ @™ ® X & wwrd faRor (conditional distribution) FId #ifSQI
(v) X 3R Y @ € ¥8WEUT (covariance) & W Fd hiforgl (2x5=10)

0. W9 AW X 3R Y @ e w9 ¥ wEd ﬂ@%ﬁ? = (jointly continuous random
variables) ¥ @ ¥g@d PDF @ War fear wmar 2:

fxy(x,y)z[szr%y for—-1<x<1 0<y<l1
0 otherwise
ffafes @ Sifoe
(i) ws qaia @i & f(x,y) v& U Wk v-ed ®ee (valid PDF) I
(i) BRA & wRwa = W f(x) IR f(y) T HioQ
(iii) @ X 3R Y waa (independent) ¥? T@art WU s Ao
(iv) Cov(A,Y) &1 W fAamrferg

(v) T FE@ WA (iii) W (iv) ¥ e I D 9w A vy Qe w27
daq ¥ feumit i (2+3+2+2+1)



5388 11

A-2 Appendix Tables

Table A.1 Cumulative Binomial Probabilities Benhy = FiGinp

an=5 »=0

0.01 005 010 020 025 030 040 050 060 070 075 080 09 095 099

951 774 590 328 237 168 078 031 .010 .002 001 .000 .000 .000 .00O
9991 9TF 918 737 633 528 337 188 087 031 016 .007 .000 .000 .000
. 999 991 942 8% 837 683 500 317 163 104 058 .009 .001 .000
1.000  1.000  1.000 993 984 969 913 812 663 472 367 263 081 .023 001
1.000  1.000  1.000 1000 .999 998 990 969 922 832 763 672 410 226 049

"
B W =0
—

0.01 005 010 020 025 030 040 050 060 070 075 080 090 095 0.99

504 .599 349 07 056 028 006 .001 .000 000 000 000 000 000
.996 914 736 376 244 149 046 011 002 000 000 000 .000 .000
1.000 .988 930 678 526 383 167 055 012 002 .000 .000 .000 000
1.000 .999 987 879 7716 650 382 172 055 011 004 001 .000 .000
1.000  1.000  .998 967 922 B850 633 377 .166 .047 020 006 .000 .000

000
000
000
000
000
. : ; A ; 834 623 367 .150 .078 033 .002 .000 .000
1.000 1.000 1.000 999 99 989 945 R28 618 350 224 121 013 001 .000
1.000 1000 1000 1000 1.000 .998 988 945 833 617 474 322 070 012 000
1060 1000 1000 1.000 1000 1000 998 989 954 851 756 624 264 08 .004
1000 1000 1000 1.000 1.000 1000 1.000 .999 994 972 944 893 651 401 .09

L= - Y S "
e
et
-
o
8
¥
o
ey

p

0.01 005 010 020 025 030 040 050 060 070 075 080

=
-
)
&5
=
8

.860 463 206 035 013 005 000 .000 .000 .000 000 .000
.990 829 549 167 080 035 005 .000 .000 .000 000 .000
1.000 964 816 2398 236 127 027 .004 000 000 000 .000
1.000 995 944 648 461 297 091 018 002 000 .000 .000
1.000 999 .987 836 686 515 217 059 <009 001 .000 .000

: : 852 722 403 151 .034 004 001 .000
1.000  1.000 1.000 982 943 869 610 304 095 015 004 .00l
1.000  1.000 1.000 9% 983 950 787 500 213 050 017 .004
1.000  1.000 1.000 999 99 985 905 696 390 131 057 018 :
1000 1.000 1.000 1000 999 996 966 849 597 278 148 061 .002 .000 .000

10 1000 1000 1000 1000 1000 999 991 941 783 485 314 164 013 001 .000
11 1000 1000 1000 1000 1.000 1.000 998 .982 909 703 539 352 056 005 .000
12 1000 1000 1000° 1000 1000 1.000 1.000 .996 973 873 764 602 .184 036 .000
13 1000 1.000 1000 1000 1.000 1000 1.000 1.000 995 965 920 833 451 .171 010
14 1000 1.000 1000 1000 1.000 1000 1.000 1.000 1000 995 987 965 .794 537 .140

000  .000
000 000
000 .000

888888888
g
g

NN bW —O
bisa
—
N
=)
-]
o
Wl
o

(continued)

Gaprndﬁh]bﬁa“olamAlli.mhtknmed.Mn-,-mtbempled.mnd..mMmMummmmémemmmWhemﬁmhmmw
mmmwmmwmdoummmmmwmw Cengage Leaming reserves the night to remove additional content at any ti

require it
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Appendix Tables  A-3

Table A1 Cumulative Binomial Probabilities (cont.) TR R Ly I

d n=20 y=0
2

0.01 0.05 0.10 020 025 030 040 050 060 070 075 080 090 095 099
0 818 358 122 012 003 001 000 000 000 000 000 000 000 000 000
1 983 736 392 069 024 008 001 .000 .000 000 000 000 .000 .000 .000
2 999 925 677 206 091 035 004 000 .000 .000 .000 000 000 .000 .000
3 1.000 984 867 411 225 107 016 001 000 000 .000 000 .000 000 .000
4 1.000 997 957 630 415 238 051 006 .000 .000 000 .000 .000 000 .000
5 1000 1.000 989 804 617 416 126 021 002 000 .000 000 .000 .000 .000
6 1.000 1.000 .998 913 786 608 250 058 006 000 .000 000 .000 .000 .000
7 1.000 1000 1.000 968 898 772 416 132 021 001 000 000 000 .000 .000
8 1.000 1000 1.000 990 959 887 .59 252 057 .005 001 000 .000 .000 .000
9 1.000 1000 1.000 997 986 952 755 412 128 017 004 001 000 .000 .000
. 10 1000 1.000 1.000 999 99 983 872 588 245 048 014 003 000 .000 .00O
11 1000 1.000 1000 1000 999 995 943 748 404 .113 041 010 000 .000 .000
12 1.000 1000 1.000 1000 1.000 .999 979 868 584 228 .102 032 000 .000 .000
13 1000 1000 1.000 1000 1.000 1.000 .994 942 750 392 214 087 .002 .000 .000
14 1000 1000 1000 1.000 1000 1.000 998 979 874 584 383 .1% .011 .000 .000
15 1000 1.000 1000 1000 1.000 1.000 1.000 994 949 762 585 370 .043 003 .000
16 1.000 1000 1000 1000 1.000 1.000 1.000 999 984 893 775 589 .133 016 .000
17 1.000 1000 1000 1000 1.000 1.000 1.000 1000 .99 965 .909 794 323 075 .001
18 1.000 1000 1000 1.000 1000 1000 1000 1000 999 992 976 931 608 264 017

.E .
¥

19 1000 1000 1000 1000 1000 1000 1000 1000 1000 999 997 988 878 642

(continued)

Copyright 2010 Cengage Leaming. All Rights Reserved. May not be copied, scanned, or duplicated, in whole of in part. Due to electronic rights, some third party content may be suppressed from the eBook andor eChapter(s).
Editorial seview h that any d content does not materiaily affect fhe overall learning experience. Cengage Leaming reserves the right to remove additional content at any time if subsequent rights restrictions require it
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A-4 Appendix Tables

Table A1 Cumulative Binomial Probabilities (cont.) BldaD = i My
¥=0

e n=25

4

001 005 010 020 025 030 040 050 060 070 075 080 090 095 099

0o 778 27T 072 .004 001~ 000 000 000 .000 00O .000 000 .000 .000 .000

1 974 642 2711 027 007 002 000 .000 000 000 .000 000 .000 000 .000
2 998 873 8394 098 032 009 000 000 .000 000 .000 000 .000 .000 .000

3 1.000 .966 764 234 0% -.033 002 .000 .000 .000 .000 000 .000 .000 .000

4 1000 993 902 421 214 09 009 000 .000 000 000 000 000 .000 000

5 1.000 999 967 617 378 193 029 002 .000 .000 .000 .000 .000 .000 .000

6 1.000 1.000 01 780 561 341 074 007 000 000 .000 000 .000 .000 .000

7 1000 1.000 998 891 727 512 154 022 001 000 .000 .000 .000 .000 .000

8§ 1000 1000 1.000 953 851 677 274 054 004 000 .000 .000 .000 .000 .000

9 1.000 1.000 1.000 983 929 811 425 115 013 000 .000 .000 .000 .000 _ .000
<10 1.000 1000 1.000 994 970 902 586 212 034 002 000 .000 .000 .000 .000
11 1.000 . 1.000 1.000 998 980 956 732 345 078 006 001 000 .000 .000 .000
x 12 1000 1.000 1.000 1000 997 983 846 500 .154 017 .003 .000 .000 .000 .000
13 1.000 1.000 1.000 1.000 999 994 922 655 268 .044 020 002 .000 .000 .000
14 1000 1000 1.000 1000 1000 .998 966 788 414 098 030 006 .000 .000 .000
15 1.000 1000 1000 1.000 1000 1000 987 .885 .575 .189 .071 .017 .000 .000 .000
16 1.000 1000 1000 1.000 1000 1000 99 946 726 323 .149 .047 .000 .000 .000
17 1.000 1000 1.000 1.000 1000 1000 999 978 .846 488 273 .109 .002 .000 .000
18 1.000 1000 1000 1.000 1000 1000 1000 .993 926 659 439 220 .009 .000 .000
19 1.000 1000 1000 1000 1000 1000 1.000 .998 971 807 622 383 .033 .001 .000
20 1.000 1000 1.000 1.000 1.000 1000 1.000 1.000 .991 910 .78 .579 .098 .007 .000
21 1.000 1.000 1000 1.000 1.000 1000 1000 1.000 .998 967 904 766 236 .034 .000
22 1000 1000 1000 1.000 1.000 1000 1.000 1000 1.000 991 968 902 463 .127 002
23 1000 1.000 1000 1000 1.000 1000 1000 1.000 1.000 998 993 973 729 358 026
24 1000 1.000 1000 1000 1000 1000 1000 1.000 1.000 1000 999 996 928 723 222

; mulative Poisson P iliti e’k
Table A.2 Cumulative Poisson Probabilities ‘ Flx; p) = E #”
»=0
i

4 2 3 4 ] 6 = .8 9 1.0

0 905 819 741 670 607 549 497 449 407 .368

1 995 982 963 938 910 878 844 - .809 J72 736

2 1.000 999 996 992 986 Ry 966 953 937 920

x 3 1.000 1.000 999 998 997 994 991 987 981
4 1.000 1.000 1.000 999 999 998 996

5 1.000 1.000 1.000 999

6 1.000
(continued)
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Appendix Tables  A-5

. . . S
Table A.2 Cumulative Poisson Probabilities (cont.) P ) i :Jr"
o M
I
2.0 3.0 4.0 50 60 7.0 8.0 9.0 10.0 15.0
0 135 050 018 007 002 001 .000 000 000 000
1 406 199 092 040 017 007 003 001 000 000
p! 677 423 238 125 062 030 014 006 003 000
3 857 647 433 265 151 082 042 021 010 000
4 947 815 629 440 285 173 2100 055 029 001
5 983 916 785 616 446 301 191 116 067 003
6 995 966 889 762 606 450 313 207 130 008
7 1999 988 949 867 744 599 453 324 220 018
8 1.000 996 979 932 847 729 593 456 333 037
9 999 992 968 916 830 717 587 458 070
10 1,000 997 986 957 901 816 706 583 118
1 999 995 980 947 888 803 697 185
12 1.000 998 991 973 936 876 792 268
13 999 996 987 966 926 864 363
14 1.000 999 994 983 959 917 466
15 999 998 992 978 951 568
16 1.000 999 996 989 973 664
17 1.000 998 995 986 749
18 999 998 993 819
£ 19 1.000 999 997 875
20 , 1.000 998 917
21 999 947
2 : 10007 967
23 4 4981
24 989
25 994
26 997
27 998
28 999
29 1.000
30
31
32 .
33
34
35
36
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A6 Apperdix Tables .,

Table A3 Standard Normal Curve Areas : @ =P2Z=<1)
Standard normal density curve

Shaded area= (2)

O i i

z .00 01 .02 .03 .04 .05 .06 .07 .08 09
—-34 0003 0003 .0003 0003 0003 0003 {0003 0003 0003 .0002
=913 0005 0005 0005 0004 0004 0004 0004 0004 0004 0003
=30) 0007 .0007 .0006 0006 0006 0006 0006 0005 0005 0005
i | 0010 .0009 .0009 0009 0008 {0008 0008 .0008 0007 0007
—=3:0 0013 .0013 0013 0012 0012 0011 0011 0011 .0010 0010
=29 0019 .0018 .0017 0017 0016 0016 0015 .0015 0014 0014
-28 0026 0025 .0024 0023 0023 0022 .0021 .0021 0020 0019
= 0035 .0034 .0033 0032 0031 0030 .0029 .0028 0027 0026
—2.6 0047 0045 0044 0043 - 0041 0040 .0039 .0038 0037 0036
=25 0062 0060 .0059 0057 0055 0054 .0052 0051 0049 0038
—24 0082 .0080 .0078 0075 0073 0071 .0069 0068 0066 0064

=213 0107 0104 0102 0099 0096 .0094 .0091 0089 .0087 0084
j L2 0139 0136 0132 0129 0125 0122 0119 0116 0113 0110
' -2 0179 0174 0170 0166 0162 0158 0154 0150 0146 0143
=20 0228 0222 0217 0212 0207 0202 0197 0192 0188 0183
3§50 0287 .0281 0274 0268 0262 0256 0250 0244 0239 0233
=18 0359 .0352 0344 0336 0329 0322 0314 0307 0301 0294
s 01 4 0446 0436 0427 0418 0409 0401 0392 .0384 0375 .0367
-1.6 0548 0537 0526 0516 0505 0495 .0485 0475 0465 0455
-1.5 0668 0655 0643 0630 0618 0606 0594 0582 0571 0559
-14 0808 .0793 0778 0764 0749 0735 0722 0708 .0694 0681
=13 0968 .0951 0934 0918 0901 0885 0869 .0853 0838 0823
=12 1151 1131 A112 1093 1075 1056 1038 1020 1003 0985
o 1 1357 1335 1314 1292 1271 1251 1230 1210 1190 1170
-1.0 1587 1562 1539 A515 1492 1469 .1446 .1423 .1401 1379
=0 1841 1814 1788 1762 1736 1711 1685 1660 1635 1611
—0.8 2119 .2090 .2061 2033 2005 1977 1949 1922 1894 .1867
=7 2420 .2389 2358 2327 2296 2266 2236 2206 2177 2148
-0.6 2743 2709 2676 2643 2611 2578 .2546 2514 2483 2451
-0.5 3085 3050 3015 2981 2946 2912 2877 2843 2810 2776
-04 3446 .3409 3372 3336 .3300 3264 .3228 3192 3156 3121
=03 3821 3783 3745 3707 3669 3632 3594 .3557 3520 3482
-0.2 4207 4168 4129 4090 4052 4013 3974 3936 .3897 .3859
—0.1 4602 4562 4522 4483 4443 4404 4364 4325 4286 4247
—0.0 .5000 4960 4920 4880 4840 4801 4761 4721 4681 4641
(continued)
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Appendix Tables  A-7

Table A3 Standard Normal Curve Areas {cont.) b)) =PZ=<2)

z .00 01 .02 03 04 05 .06 07 .08 09
0.0 5000 5040 5080 5120 5160 5199 3229 5279 5319 .5359
0.1 5398 .5438 5478 5517 5557 5596 .5636 5675 5714 .5753
0.2 5793 5832 .5871 3910 5948 5987 6026 6064 6103 6141
0.3 6179 6217 6255 6293 6331 .6368 6406 6443 6480 6517
0.4 6554 6591 6628 6664 6700 6736 6772 6808 6844 6879
0.5 6915 6950 6985 7019 7054 7088 7123 157 7190 7224
0.6 7257 7291 7324 7357 7389 7422 7454 7486 517 7549
0.7 .7580 .7611 7642 7673 7704 1734 7764 1794 7823 7852
0.8 .7881 7910 7939 7967 71995 .8023 .8051 8078 8106 8133
0.9 8159 8186 8212 8238 8264 .8289 8315 8340 8365 .8389
1.0 8413 8438 8461 8485 8508 8531 8554 8577 8599 .8621
1.1 8643 8665 8686 8708 8729 8749 8770 8790 8810 .8830
12 8849 8869 .8888 8907 8925 8944 8962 -8980 .8997 9015
13 032 9049 5066 5082 .9099 9115 9131 9147 9162 9177
1.4 - 9192 9207 9222 9236 9251 9265 9278 5292 9306 9319
15 9332 9345 9357 9370 9382 9394 5406 9418 9429 9441
1.6 9452 9463 9474 9484 9495 9505 9515 9525 9535 9545
13 9554 9564 9573 9582 .9591 9599 9608 9616 9625 9633
1.8 9641 9649 9656 9664 9671 9678 5686 9693 9699 9706
13 9713 9719 9726 9732 9738 9744 9750 9736 9761 9767 &
20 9772 9778 9783 9788 9793 9798 9803 9808 9812 9817 £
21 9821 9826 9830 9834 9838 9842 9846 9850 9854 9857 &
22 9861 9864 9868 9871 9875 9878 9881 9884 9887 9890
23 9893 9896 9898 9901 .9904 .9906 9909 9911 9913 9916
24 9918 9920 9922 9925 9927 9929 9931 9932 9934 .9936
25 9938 9940 9941 9943 9945 9946 9948 9949 9951 9952
26 9953 9955 9956 9957 9959 9960 9961 9962 9963 9964
23 9965 .9966 9967 9968 9969 9970 9971 9972 9973 9974
28 9974 9975 9976 9977 9977 9978 9979 9979 9980 9981
29 9981 9982 9982 . Sea3 9984 9984 9985 9985 9986 9986
30 9987 9987 9987 9988 9988 9989 .9989 9989 9990 .9990
34 9990 9991 5091 9991 .9992. 9992 9992 9992 9993 9993 |
3.2 9993 9993 9994 9994 9994 9994 9994 9995 9995 .9995
33 9995 9995 9995 9996 9996 9996 9996 9996 9996 9997
34 5997 9997 9997 9997 9997 9997 9997 9997 9997 .9998
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