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PART-A/MTT-A

Manan consumes Muffins (x;) and fancy clotheg (x,)
2 .

His utility function is given by U(x;, x,) = x; + 10x
; 2

- (1:‘2)):22.‘ Each muffin costs p; = 1 and a piece of

fancy clothing costs p, = 2.

@

(if)

Assuming that his total income is given by

m = X 10, find his optimal choice of x; and xﬁ.

Is it interior ?

Suppose next year Manan's salary doubles,

resulting in his higher income m = ¥ 20. Find his

new demanded quantities of muffins and fancy

clothes. Is it interior ?-

£ L . t
You are given the following partial information abou

oods.
a consumer’s purchases. She consumes only two &

d
Over what range of 'X' (quantities of good 2 GENEIEES

in year 2) would you conclude :

Year 1 Year 2

Quantity Price | Quantity Price

Good 1 100 100 . 120 100

Good 2 100 100 X 80

() that the consumer’s behavior is inconsistent

“(i.e. contradicts WARP) ?

(i) that the consumer’s behavior is consistent and

satisfies WARP ? 946
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Maria is Risk neutral and is thinking aboﬁt investing
in one of the two mutually exclusive projects. Project
A requires an invest;nent of ¥ 200 up front. It pays
T 600 if it rains, ¥ 800 if it snows, T 400 if it hails
and T 0 if it’s sunny. Project B re;;uires an investment
of ¥ 300 up front. It pays ¥ 200 if it rains, T 0 if
it snows, T 600 if it hails and ¥ 700 if it’s sunny. The
probability of each outcome is 0.1 for rains, 0.3 for snow,

0.2 Ifor, hail and 0.4 for sun.

() What is the net expected payoﬁ' from each project ?
Which is better for Maria and by how much ?

(i) Suppose that a meteorologist can forecast the
weather with perfect accuracy. What is the value

of information. for Maria 2 How much will she pay

for the information ?
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(A)

Jim has ¥ 12 a week to spend on coffee and Donuts,

ponut sells for T 2 each and coffee for T 1.20 per e,

| praw his Budget constraint. A new offer is that fo,

every 5 cups of coffee purchased at the regular price

" of 7 120 per cup, Jim receives a free cup of coffee,

Draw his new Budget constraint. 12 + 3
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Assume a person has a utility function U(x, X5)
= x, ¥ x,!/* Suppose that the initial endowment of
this consumer is (w,, w,) = (6, 6) and that the initial

prices are (p;, p,) = (1,1). Suppose that both goods

PTO.
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are normal. Then the price of good 1 changes to 5 ;

so that the new price vector is (1", Pp) = 2, 1). Answer

the following :

() ‘What is -the total effect on the consumption of
good 1 ?

(i) What is the income level that makes it possible
for the indiviﬂual to consume the initial bundle
at the new prices ? Calculate the substitution effect

of the price change on good 1.
(i) What would be the ordinary income effect ?
(iv) Calculate endowment income effect.

(B) “An increase in the overtimé€ wage definitely mcreases

; ioht
the supply of labour, while an increase 1 the straig?

32 u
wage could decrease the supply of jabour”. DO ¥o

o ‘ 05
agree ? Explain with the help of a diagram- :
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) Ina vilage, e ©
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nly crop grown is com. Good harvest

epnate with bad harvests. This year the harvest wiy
a

be 1,000 kilograms. Next year it will be150 kilograms,
€ 1,

There is no trade with the outside world. Corn can be

tored from one year to the next, but rats will eat 25%
S d N

of what is stored in 2 year. The villagers have Cobb-

Douglas utility functions, U(c_l, cy) = cjc, where ¢

< consumption’ this year, -and ¢, is consumption next

year.

() Draw a budget line showing consumption

i our
possibilities for the village. Put numbers on Y

i i axis
graph to show where budget line hit your

; izontal axis:
taking current consumption on the horiZ

this

; sume

(i) How much corn will the villagers con

' uch

How M

year ? How much will the rats eat 7
7
e next year

corn will the villagers consum

®)
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(iii) Suppose that a road is built to the village so that
now the village is able to trade with the rest of
the world. Now the villagers are able to buy and
sell corn at the world price, which is ¥ 1 per
kilograrh. They are also able to borrow and lend
money at an interest rate of 10%. Draw the new
budgt?t line for the v}llagers. Solve for the amount

they would now consume in the first period and

in the second period.

Uma consumes goods 1 and 2. She thinks that 2 units
of good 1 is always a perfect substitute for 3 units
of good 2. Explain why each of the following utility

functions would represent or would not represent Uma’s
preferences :

@ Ul x) = 3x; + 2x, + 1000

(if) U(xl, xz) & 9x12 + ]2x1x2 + 4x22

(i) U(x,, X,) =

min (3x,, 2x,)

®) UGx, x,) = 30x, + 20x, — 10,000 ok

P.T.O.
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The production function for firm in the busin,
€8s o

/ o won ¥ dE W o #1 qeT P T H

T w B TR TE w A B

calculator assembly is given by. g = I Wher,
3 € q

denotes finished calculator output and / denotes hours () 39 wH ET HA Ar HAT JAd aﬁﬁ"{l

i © :

of labor input. The firm is a price taker both for () =9 -q;ﬁ H WY FHET AG RIS
; .

(i) heRAR F I TH W FEQ

calculators (which sell for P) and for workérs (which

can be hired at a wage rate of w per hour). ) S F S —. = ﬂ-ﬁﬁl‘Ql

@) Whaf_ is the total cost function for this firm ? B) W—‘tﬁ'ﬂiﬂ ARG HIB-379 9 A9 7 gaera
' | T2 =mem wifu

(if) What is the profit function for this firm ?

| 6. (A) For a firm facing constant input prices w and v and

. d
(iij) What is the supply function for assemble

production function g =£1/471/4  find the firm’s demand
calculators ?

!

abor function?

for k and / contingent on their choice of output gq.

: . for 1 Also derive the cost function C(v, w, g) of the firm.
(iv) What is this firm's demand fo

'ark-“P? (B) Suppose that the production function is given as
o _—
(B) What do you mean by price—margmal cgs

q =k2;’3ll:‘3

43 , Where k is capital employed and / is

Explain.

P.TO.
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number of *labour hours employed apq q i
15 total

production. Wage rate (w) is given as T 15 per h
Our

and @ cost of capital (v) is equal to 7 1920 per unit
it,

Anil has one unit of fixed & :

@

(i)

(iii)

()

w v B R A w W
¥ IR WO g kVAA,
TR W B fad ok W@

Anil is currently employing 8 hours of labour

Calculate total cost, average cost and marginal

cost.

Calculate rate of technical substitution for the given

production function. Is Anil behaving optimally

atl¥8andk= 1 ? Explain.

Given Anil’s fixed capital stock of 1, if he was
behaving optimally, how much labour should he
employ ? -

Calculate Anil's TC, AC and MC at the optime!

69
choice of labour.
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Two production functions are given ag -
B AL k=1+3k
(i) AU, k.= [min {I k'3

(1) For each of the following production function
S,

sketch a representative isoquant.

(2) Calculate the marginal product for each input and
indicate whether each marginal product is

diminishing, constant or increasing.

(3) Also calculate the rate of technical substitution

for each function.

(@) Indicate whether the function exhibits constant,
increasing or diminishing returns to scale.

' 1/
For a CES production fimction g = flk n =W+ A%

' oo e the
calculate rate of technical substitution. Determin®

jr sum
output elasticities for k and /, and show that thelr

10+5
equals 1.
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(b)
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Suppose that the firms’ markup over costs is 5%, and

the wage-setting equation is W=P (1-u), where u is the

unemployment rate.

@

()

@

What is the real wage as determined by the price-

setting equation ?
What is the natural rate of unemployment ?

Suppose that the markup of prices over costs
increases to 10%. What happens to the natural rate
of unemployment ? Explain the logic behind your

answer.

Compare and contrast between the bargaining
theory and the efficiency theory of wage determi-

nation, (1.5+2+2+2)

Consider two alternative contractionary economic
policies. One is the removal of an investment
subsidy; the other is a rise in income tax rates. Use
the noﬁnal IS-LM schedules to discuss the impact
of these alternative policies on income, interest

rates and investment.

©

(i)

(i)

(3) 2483

Distinguish between strict quantity theory of money
and monetarism. What type of statistical evidence
would you need to collect in order to support or
refute the major argument of monetarism. (4+3.5)

Consider the goods market equilibrium condition

in a closed economy, S + TA — TR = I +G.

(Notations have their standard meanings). Use this
equation to explain why, in the classical case a fiscal
expansion must lead to full crowding out. Explain
using the same equation, what happens to the
economy when there is less than full employment.

(In both cases assume that there is no monetary

accommodation).

Discuss the role of the parameters h (interest
sensitivity of money derr;and), b (interest
sensitivity of investment), k (income sensitivity of
money demand) in the transmission mechanism,
linking an increase in government spending to the
resulting change in income, using the expression
of the fiscal policy multiplier in the IS-LM model.

(3+4.5)

T
P
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(@) Suppose, an economy is in the medium run equilibrium
and the central bank of the economy resorts to an open
market sale of securities. Using AS-AD and IS-LM frame-
work, discuss how this action of the central bank affects
output, consumption, interest fate, inyestment and price
level in the short run and in the medium run. Also discuss
the issue of neutrality of money in this context. (5 + 2.5)

b ) Under what circumstances, according to the
Keynesian IS-LM model, changes in government
expenditure would not be necessary to offset
fluctuations in private spending. Why according
to the Keynesians this was an uplikely
scenario ?

(i)  Explain why the model inconsistency problem exists
in adaptive expectati(;ns. (4+3.5)
© () How does an individual get rid of the ‘signal

extraction’ problem ? What is the effect of this prob-

lem on the labor supply curve ?

; _
(i) What are the properties of rational expectations

(3+4.5)

(@)

®

©

2485
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Suppose the Okun's law for country X is given by :

u —u, =-04 (g, — 3%)

@) What growth rate of output leads to an increase
in the unemployment rate of 1 percentage point per
year ? How can the unemployment rate increase

even though the growth rate of output is

positive ?

(i)  What yearly rate of growth of output do we need
if we want to decrease unemployment by two

percentage points over the next four years ?

(iif) Suppose that the country experiences a second
baby boom. How do you expect Okun's law to
change if the rate of growth of the labor force

increases by two percentage points ? Explain.

. (3+2.5+2)

Suppose the Phillips curve is given by m, = ©°+ 0.1—
2u, where n¢ = 6m_,. Assume 0 is equal to zero. Suppose
that the rate of unemployment is initially equal to the

natural rate. In year ¢ the authorities decide to bring the

unemployment rate down to 3% and hold it forever,

(©)

(9) 2485

) What is the natural rate of unemployment ?

(i)  Determine the rate of inflation in years £, [+ 58

82,

(iii) Is the assumption 8 = 0 justified ? Explain. Answer

the same for 6 = 1. (2.5 +2.5+2.5)

Suppose that the Phillips curve is given by w® — T/

— (u, — 5%) and the expected inflation is given by
nE =%

1 -1

() What is the sacrifice ratio of the economy ?

Suppose that unemployment is initially equal to the
natural rate and — 12%. The central bank decides
that 12% inflation is too high and that starting in
year £, it will maintain the unemployment rate one
percentage point above the natural rate of unem-

ployment until the inflation rate is decreased to 2%.

(i) Compute the rate of inflation for years ¢, { + 1,
e g

(iii) For how many years must the central bank keep
the unemployment rate above the natural rate of
unemployment ? Is the implied sacrifice ratio con-

sistent with your answer to ().
PTO.
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()  What advice should you give to a central bank if

it wants to achieve the same results quickly ?

(14342+1.5)

W e 6 31 X ¥ e = P e wew
T '

u—u, =-04(, -3%)
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a9 ifse fF fefaem o% e TR R n, =
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M) ST B WFRE o FME
(ii) r,:+1,r+2ﬁﬁ?ﬁﬁlﬂ-ﬂ'ﬂﬁﬁﬁﬁﬁl

(iif) ws=oﬁwaﬁm%?m|
p=1 3 ft 3@ T H IW T

A i fof fefas @ o - e = - (u, — 5%)
¥ T yeR| T W one = 0

1"

() 39 AGFEEd %ﬁ T U (sacrifice ratio)
;R 2

mmﬁWWﬁaﬁm
TR E T 2= 12% | Fhg T Frotg s
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(iv)

(0

(#)

‘A nation loses control over money supply under fixed

exchange rate regime with

constant prices), thus making monetary polic

ineffective in ¢

fully effective in this case’. Do

T D WHF T ¥ TR @ T2m?
w1 v fifed @ S W o) F s
W F TET ¥ 2

e @ Y W T G o ?

Suppose a country with fixed exchange rate, full

employment, fixed foreign prices and flexible

domestic prices, experiences unemployment and
current account deficit due to a fall in exports.
Suggest an expenditure switching policy which can

help it attain both internal and external balance.

Would such a policy be effective if the country

is experiencing inflation and wages are indexed to

the consumer price index ? (4+3.5)

perfect capital mobility (at

hanging output. However fiscal policy is
you agree ? Explain.

(7.5)

y completely

(©

(@

0

()

@

(i)

(13:) 2485

Assuming money market equilibrium in India and
USA determine the exchange rate using monetary
approach when India's nominal GDP = 100,.V = 4,
Ms = 30, and USA’s nominal GDP = 200,
V = 2, Ms = 50. Suppose Ms in lndié increases
by 10 percent relative to that in USA, how will it

affect the exchange rate ?

Explain how lags in the adjustment of trade flows
to changes in the relative prices caused by depre-
ciation affects the trade balance in the short run

and the long run.

A e fF fer fafm g, of 9R,
feor foelt Hiwdt 5 oreiich SRey Hiwal Al
TF Adeaen # fafmd & fivee & wRrw
SUSIIRY & <] @ 1 ST (current account
deficit) 3T BT & | T TH =-qfiader
(expenditure-switching) #fa gasw forad
IR o =T’ A1 St ot wifa & |
et |

I 39 AW H TRIfa G A aA weighaEr
YR HiAd Ehh o YAHIMHA (indexed)
8, o F W Afa gamet w2

(3.5+4)

P.T.O.
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() “Zi?ﬁ‘ & ‘f'f nifeeiieran & Ay feer fafaa < yoredt 5 (a) Discuss the portfolio adjustment under flexible exchange
(et - W) 2 ; T T T o \':\‘I'I"{ﬁ rates using the extended asset market model in the
« f @ ¥ sk o dsE i following cases :
=t fats X i t R S i (/)  Increase in the expected appreciation of foreign
currency.
% g 3 fogfe & qoenim Aifa qofa: gwet
At ¥’ T 3T T 99 QA Hed B, T | (if) Increase in domestic interest rate. (4+3.5)

(b) Assuming uncovered interest parity condition and

© () 3K 9wRa & WEH (nominal) GDP = 100, - |
expected appreciation of foreign currency to be zero
V = 4, Ms = 30 Q9T STARE! GDP = 200

)

V=2, Ms =508, q YRA 9 FARH a0 |

initially, explain why the exchange rate overshoots its long

run equilibrium in response to an unexpected increase in

3T SR o GreIEEd J @ﬁﬁﬂim domestic money supply. (?;.5)

F gergar Q ot w9 Hifoa | AH | ' ()  Explain using a suitable illustration what is meant by
fir F af = g 3 Msl covered interest arbitrage parity (CIAP).

# 10 gfaeE ® Ifs A I ¥ A == fafta Explain the process of adjustment in the following

situations :

= fFg yeR gwfaa B 2

@) when negative interest differential in favour of

(i) HI@H (depreciation) 3 gRoTTEEY A
Fiodi # 3 e TREdHT & HRY SR F
% # foerar (lags), =TT b (i)  when forward premium on foreign currency exceeds
i YR 9 e q fre TR LR the positive interest differential in favour of
F %, THHART | domestic monetary centre. (3.54242)

= oy
P.IC

foreign monetary center exceeds the forward

discount on foreign currency.



2485

(a)

)

©

(16) 2485,
foeia wfReeafa semw Hied (extended asset market
model) 1 Teral ¥ frafafed feafga o o=ied
fafma < & o=l ﬁaﬂ—'{:ﬁ} LSEIRISE (portfolio
adjustment) <hl ICEEE ﬂﬁfﬁ"{ : |

0] facsh 'ﬂﬁT i AT H@-Q’@ (appreciation)
# gfg)

@) WY =S w® H g

FATINCA s THaT (uncovered interest p)arity) Eq|
g g # e g Wy gea-ats
(appreciation) &l A B TU HHHARY & 'ﬂ?[ﬂ\ﬁ
gfd 7 sy gfe & uRvmmeew fatme
T ST STHHIC rTERd] TR S IR (overshoot)
A W S ¥

Ar=SIed E’le_ﬂ HAIUT HHAT (covered interest
arbitrage parity, CIAP) T = Ay %, "IEF EEREN
TErfes ®1 weEa 9 99ERy

Frefefen faf # waricm #1 wfwa = oeme-

() mﬁ%ﬁﬁﬁmﬁ%wﬁmm

wmmﬁ%&ﬁmmma@ (forward
dlscount) | Ay ¥

Gy v faRvh W W] aaﬁqu (forward
premium) T HMH Eﬁﬁﬁ}lﬁiﬁ 5 P gy [

B SIS SRR ¥ afew ¥

16 3,500
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Section A
(@S ‘3)
Question No. 1 is compulsory. Attempt any one from Question
Nos. 2 and 3.
1 o 1 T 29 3 F A TR ww oo
sl
A box contains four red balls, five white balls and six bluel balls,
Suppose that three balls are drawn randomly :
() What is the probability all three of the selected balls are
of same colour.

(i)

If drawing a blue ball is considered a success, what is

the probability that at least eight balls will be drawn to

obtain a success 243

@ﬁéﬁmmﬁéﬁ,qhmﬁa%m@ﬂ?ﬁ

ﬁﬁlmmﬁﬁﬁ?ﬁiﬂﬁfﬁﬁmﬁ@m@“ﬂ”
ﬁw:‘m%: |

e W R wwwm kg W A

ﬁé@ﬁf"“ﬂ%t

(i)

(@)

(®)

(3 ) e

af Freft Tz %1 ForepTen ST T S A S €,
?hsnmaﬁqumw%ﬁwwmﬁ%g
w9 § F9 TS T8 Frepredt s 2
A certain federal agency employs'three consulting firms
(A, B and C) with probabilities 0.40, 0.35 and 0.25
respectively. From past experience it is known that the
probabilities of cost overruns for the firms are 0.05, 0.03
and 0.15 respectively. Suppose a cost-overrun is
experienced by the agency.
(/) What is the probability that the consulting firm
involved is company C ?
(i) What is the probability that it is company A?S
() Differentiate between simple random sampling and
stratified sampling.
(;'f) How is sample variance different from population
variance ? Explain using the concept of degrees of
freedom. 243

P.TO.
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MABF

1 frg e € feet wifreant D
TR 49,

®)

2486

035 025 ¥1 TIo oW | 7w &

. ' B
wHl 8q T SATAH q 3w A s (Cost Ovemlm)
FY Wigwand HEL: 0.05, 0.03 F 0.15 ¥ TR i

ff ol w1 AT A ¥ stfaw @

2

() T8 9@ & wifgmar =0 T fE wwfem
wWEgeEt B C ® 2

() T@ W F Wiawa ¥ ¥ R et W
A% ?

() T Aefeow RIEYA (Simple random sampling)
§ wia Wae (Stratified sampling) dia
I T HIFFC '

(i) Wieel FETOT (Sample variance) gufe T
(Population variance) & fF @ YR 471 The
HEA (Degrees of freedom) 1 A A

RRLE

(@

)

(@

¢ 5 ) - 2486

() How many ways are there to split a dozen people
into 3 teams, where one team has 2 people, and the
other two teams have 5 people each 2

(ify How many ways are there t0 split a dozen people
into 3 teams, where each team has 4 people ?

2Y5+2Y2

Suppose a box contains five biased coins with probability

of head as 0, Y4, Y2, ¥ and 1 respectively. One coin is

selected at random and tossed twice.

(/) What is the probability of obtaining tail on the first
toss ?

(i) Iftail is obta;jned on first toss, what is the probability
that another tail will be obtained on second

toss ? ) 2+3

0] @aﬁaﬁﬁﬁsﬁﬁﬁaﬁémﬁ
% £ aft ©F m # 2 @ ¥ aA I
A H A TS d s A E 2

(if) @Wﬁﬁﬁsﬁﬁﬁaﬁ%%mﬁ
i ¥ aft vos dm H 4 @M E 2

P.T.O.
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®) Wﬁ?ﬁm%@%@ﬁtﬁwaﬁmw 5

fﬂﬂ%%ﬁﬂﬁﬁﬁ@ead)ﬁmﬁw,m‘

o,%,vz,%al%l@ﬁmmfm-mam
m%ma‘rwmm%:

O FIH SR IJA T w gz (tail)eilﬁﬁl.
EURET IS I .
(D AR FI AR IIA WY W w2 o B, @
T S W AT = ¥ R e e
TR W ot W @ s ”
SECTION B |

- (@uT ‘]

Attempt any two from Questions Nos. 4, 5 and 6.

T 457 6§ q el @ B SR AR

(@)

Check whether the following functions can Serve

“qa . . andom
as probability mass functions for discrete T

“variables -

2
B fo) = % forx=1,2, 3,4

Py 242
.(H) So) = m for x =1, 2, 3. k.

(7)) 2486

(b) Consider the cumulative distribution function for a

(a)

continuous random variable X :

F(x) =0 forx <0
= 32 for0 <x <1
=1 - forx>1
Find out :

(iid) P[X = %} 24242
St wifse e wn Freafafed wed &1 sTam
STHTq Agfess W (Discrete random variables) ¥

Waswar fyve wem tProbability mass functions)
W R fF - owwar ¥

2
) ﬂx)=;‘_0,x=1,2,3,4 sl

2x

(i) fiy) = e 1,2,3... k3 242

P.T.O.
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k) T&H 'H?lﬁ., I5fe% =X (Continuous random Variable) - 3 0.15

X i |
?q 994t 9V He (Cumulative distribyio, 4 024

function) A El'ﬁﬁ*ﬂz $ |
5 02
Fx)=0 x<0 %@
: 6 0.06
= x? 0<x<17%g

(i) Compute the expected. numbers of books sold on a

given day.
1 (i) Suppose the shopkeeper stocks 6 books on a given

0] P(X < —] : :
K _ day and the book not sold by the end of the day -

2 _ :
(i) P(; <X< 1) - is returned at Rs. 30, find the expected net
3 . revenue. 313
(i) P[X > ZJ

(b))  In a production facility, the assembly time of product ABC
(a)

A bOOkStOl"e pl.erhaS I
|
: es a book at Rs. 50 and sglls at 1 = !

Rs. = -
s. 80. Let X = number of books sold on a given day

time taken as 35.4 minutes and standard deviation of 2.5
and suppose pmf of X is :

minutes. Find the probability that the assembly time of

X
P(x)
0 one of the units of product ABC will be : 2+2
0.05 E .
1 01 . (1) at least 36 minutes
N 02 ‘ (i) at most 33.4 minutes.

P.TO.



( 10 ) -

-(a) Wﬁ@gﬂ?ﬁ@waﬁsomﬁ

@ﬂaﬁ%ﬁsomﬁﬁﬂﬁ%wwﬁl_

- Foeh et 3 a0t 7 T 2 s g
W?'ﬂﬁ‘lﬁ?xwpmfﬁwm%:

X P(x)
0 0.05
1 ' 0.1
2 | 02
3 0.15
4 024
5 02
6 0.06

O fadt R F Ak w qe w EEm

' (expected) W@ FE FIRAT

o mmﬁwwﬁ#ﬁﬁﬂmﬁ
wmm%a%*mﬁqw
Wﬂﬁaﬁmsﬁﬁﬁm-mm%’ﬁ
e e T (net revenue) T e

-

(a)

(&)

{ 1 ) 2486

o fafmior w9 § Rt sea” ABC B wHET
3@ty (Assembly time) T AIET 354 fiFe T A

ﬁaaﬂz.sﬁﬂz'aﬁ@?:@%ﬁm%ﬁkw

2@ S GHAT €| T I H1 WG [@ ST

fif I ABC &I TF Il o 99 3@ty .
& H9 9 ®F 36 e qf
G AfFE q Afw 334 fome anft

Suppose that five people A, B, C, D and E are standing

.in a line in random order. Let X denotes the number of

- People standing between persons A and B. Find the

probability distribution of X. 5

A social scientist claims that only 50% of all high school
graduates who are capable of dbing college work actually

80 to college. What is the probability that among 10 high

PTO.



(@)

(®)

2486
school graduates who are capable of doi
Ing college

work :
()  Exactly 4 go to the college

(if) Less than 6 go to the college
. 5

W A 76 9 @ A B, ¢, DI E ww R
i ages w9 § w2 ¥ oAm i i x
e AaBa}m@gmﬁm%;
X T W W §W iR

T IS SRR 1 e ¥ o s &
T H waw W S| Al 7 @ 50% TR

9 'iv'é's'mﬁ%!ﬁaﬁﬁqﬁmw%%

,mwﬁlﬁmﬁﬁﬁm,ﬁﬁgﬁsﬁvfm

At F
() FF 4 WA W F

(i) 6 ¥ FW PN T &

(1) 2486

SECTION C
(@ue ‘|

Attempt any two from Question Nos. 7, 8 and 9.

gsvf';,sa's'ﬁﬁ%%'fa’r%aﬂta‘lﬁm

@ A student takes up COUTISes in Statistics and

Macroeconomics in his graduation programme. The

proportion of correct answers in the exam of both courses

is dgnoted by. X and Y and the joint probability

distribution of these random variables can be approximated

with the joint probability density as follows :

2
f(x,y)=-§(2x+3y) for0<x<1,0<y<l

=0 elsewhere

Calculate :

() The probability that the student answers more than

40 percent of the questions correctly in both the

tests.

(i) The probability that he g€t more than 80 percent

statistics and 1SS than 50 percent

answers correct in
22

answers correct in Macroeconomics-



e — . — e

L %) 2486
(b)) The number of courses taken up by a student & o

university has the following probability distribution -

- Number of Courses

Probability
X

: 02

2 06

3 02

Let X, and X, be the number of courses opted by two
students and each have the same distribution as the
population :

() Determine the sampling distribution of

X; + X,
2

X =

(if) Determine expected value and variance of X. 3%
@ T faenef o waw wEwW A Gifedw!

(Statistics) & THASE ST (Macroeconomics) @
TR A ¥ e @ o F wd S @ ST

( 15 ) 2486

. feranr Sran
(Proportions) H FAM: X T Y ¥ FK

%ngmqmaﬁ%égmgﬁww

s Gl S (Joint probability
5 Frafafed ¥

density) q gfeeted (Approximate) forar < Gahdl
ens .

T

. )
f(xy)='§'(2x+3y) 0<x<1,0<y<1%

'_;0 A
freferfiad @1 ORI BN
ca wm ) i o fed e e

& a0 wh @ e ST # W@ I A

©)

.
(i) wmﬁﬁﬁm%ﬁﬁaﬁﬁmso
TR @ sfus SR TE AA € 9O TR
aﬂqmﬁsomﬁﬂﬁ?ﬁ@ﬁ

T

P.T.O.
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g5 ¢ ) 2486

b —
(b UF faeneff gry & favafamem 5 ﬂ"’l’Q %) If the joint probability distribution of X and Y is given
Ty B

F W & et s S by B
‘ - X
I W wEn

Uty E 0 1

) | Y -1 1/6 13 1/6

1 0 0 0 0

02 1 16 0 116
2 | 06 : Show that their covariance is zero even though the two
3‘ random variables are not independent. 6

02

() Let X, X, X4 represent the times necessary to perform
A S ) Frenfl
: . three successi - tasks at a certain service facility.
| mmeﬁnﬂﬁ €e successive repair certal ty
Suppose they are independent, normal random variables

T X, 9 X, § 991 Yo% @1 woeq od € Q)

with expected values [y, Hy and p, and variances as

5 Tufie .
(Population) FT % : o2, 63, 03 respectively. If means are 40, 50 and 60 and
() X-= X; +X, ; variances are 10, 12 and 14 respectively,
2 1 gfeeeiia sved (Sampling
calculate :
distributj
tribution) T ml B PX tX X, < 160)

() PX, + Xy 2 2Xy). 242

() X 1 yenfym a5 wewor q@ Ao
P.TO.



( 18 )

T
= e
-1 0 I
X -1 1/6 13 1/6
0 0 ] .
1 1/6 0 e

T % 7 =/ 1w

) RN (Covariance) =
t Tl A we o

Wﬁfﬁmﬁﬁwﬁwmﬁﬁxl,xz,x3 gl
Wﬁﬁﬁﬁq%ﬁm,mwmomal)w
R § T e W TR TR &L
TH FEA: o2, 03,02 TI AR HeA FwI: 40,
S0F 60 ¥ AT GERW HHE: 10, 12 F 14 F A
Frerfafen =t womy HifSQ

@ PX; + X, + X, < 160)

@ PR, +X, > 2X,).

2486
(@ AR X Y F 9% wfawar
Lica [ie S

(@)

®)

(a)

1Y) 2486

The monthly income of residents of a city is normally

disrributed with mean of Rs. 30,000 and the standard

deviation of Rs. 5,000. If a random sample of 50

individuals is taken, what is the probability that their
average monthly income will be : |
() More than Rs. 24,000 ?
(i) Between Rs. 20,000 and Rs. 30,000. 243
Suppose that pl(x, y), the joint probability mass function
of X and Y, is given by :
p(0, 0) = 0.4, p(0, 1) = 0.2, p(1, 0) = 0.1, p(1, 1)=03
Calculate :

() the conditional probability mass function of X given

that Y = 1.

(i) the expected value of X given Y = 0. 243
& TR @ P @ Wi o e
S & foreT WA 30,000 T A9 HAH A
5000 T ¥ afz so wARRE B TE TGO
Sfrest for < &, @ 9@ S & iR &
T fF = olm wfgs 3 ¢

() 24000 T4 q o B 7

(i) 20000 TIA T 30,000 T & me &M 7

P.T.O.
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) WW%X?YW@%W&W

( 20 )

9 yoR

p(0, 0) = 04, p(0, 1) = 02, p(1, 0) =
frefafen =t M #ifs |

@ IWY=18 R X =71 qy

%l (Conditional Probability Mass F“nction]

(if) qﬁY=0€lﬁ‘Ixmmﬁmqm

SECTION D
(@vE ‘T

Attempt any two from Question Nos, 10, 11 and 13,

(@)

(®)

mw,uauﬁﬁwaﬂﬁ‘waﬁm

LetX;, X, ..... X,, denote a random sample from 3 normal

distribution with mean zero and variance o2, () < o2 i

Examine the two estimators of o2 7 1] EXf!n and
e

(i) Z—-—’—l- and show which of the following is an
n —_

unbiased estimator of 0° for finitely small sample. Will

your answer change if n — o 9 24241

Use the method of moments to estimate O in the
pdf :

WO =@ +ep*~t(1-y  o0sys<!

Assume that the random sample of size n I
5
collected,

Uge
%

O.I,P(I, s,

Wﬁl‘qﬁr[ﬁn%

11

(@

(b)

(a)

2486
( 21 )

2
o AR X, Xy oo X,y T A o;::
mmwa@mm ;
0<c’ <0, o 2 2 STFeE! (Estimators) T foFEN

X qen zaisg
g @ D¢ T 6 27 T

frefefen § § @@, R (finite) SR E]

fiedt ¥ oF 1 TH A (unbiased) SMEHH

3 A noa & T e W gRakE @

?

ﬁ faftt (Method of moments) 1 FErdl q

fyfafed pdf § 6 1 STHfeA HITQ
f,,(y;e)=(92+e)y°-‘(1-y)_ 0<y=l

M i £ SR n F TE ARl g

fon ST ®

Given that Y, = 23, Y, = 1.9, and Y; = 4.6 is a random

sample from :

—-yi@
ye”

66*

fy.(J'i g) = fory >0

5
Calculate the MLE for ©.

PO



®)

()

(@

(®)

(2 )

The i .
grade point average of the students ip Economj
mics at
a University follows
a normal distribution w;
with standarq
deviati
viation as 0.32. How large must a-sample be ta)
en to

a

for p will be less than 0.26 ?
3

What “ &
confidence” would be associated with each of th
e

following intervals 2 Assume that the random variab) Y
€

is normally distributed and that ¢ is known :

@ (7-2330/Vn, 5 + 233 o/4i)

() (¥ - 2.580/Vn, 7 +2.58 6//). 2
AR Y, =23, Y, = 190 v, - 46, Pt v
L | Th 'q@r?eﬁ-? ‘Jﬁﬁ'ﬁ % :

3 -yi8

s I €
L= >0

a0 R MLE ®1 ToFT i

T forvatforera # ferenfefdl = svferen & -firg
v 1 wve war ¥ fveet A e 0.32
¥ T8 W o 23 @ forg S SR
mwﬁmﬁq%ﬂ@”‘%ww
W1 T 026 A FHH A 7

12.

( 23 ) 286

© Prefafen s ® @ e e

(a)

®)

(Confidence) H=IZ B ? WM it fo agfesen

W Y F 90 T R 9 o I@ ¢

) (7 -2330/\n, 7 +2.33.0/\n)

() (7 - 2.580/n, 7 +2.58 6/J/n)

In a random sample, 136 of 400 persons given a flu vaccine

experience some discomfort. Construct a 99% confidence

interval for the true proportion of persons who will

experience some discomfort from the vaccine. 4

A teacher wants to determine the average time taken by

1a student to complete a test of 20 questions. If for 12

such tests, she obtained a mean time of completion as

75.6 minutes and a standard deviation of 9.4 minutes,

(i) Construct a 99% confidence interval for the true
mean.

(i) Would a 90% confidence interval calculated from
this same sample have been narrower or wider than

the given interval ? Explain. 442

P.TO.
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(b)

2486

(24 ) 2486

& Agfew Tiiey § W # AH a3

I 400 H | 136 AR FN B S B oy
T &% & T TN F G A H s

FA 'cnﬁ g & Tl RRIG] (Proportion) %@ '

@99°Aﬁwmmwwﬁnhﬁm|

qmawﬁwzomﬁ@qﬂmaﬁwm
# s foendt 1 oA aren Siod g W@ W@
TRt ¥ AR T WER A 12 Wenst ¥ S wen
@aﬁﬁwﬁmmwmﬁmaw
foaem 94 fFe wra gom @ |
() SrEfas WA ¥ 99% TavemEa e &
o sifsma '
Gy T gfaedl | FW 90% favarerar s
SUdF S @ WHU g oqy drer ?
THATRT

2 30



Tables of the Binomial Cumulative Distribution

L4 B6

The table below gives the probability of obtaining at most x successes in n independent trials, each of which has a probability p of success. That
is, if X denotes the number of successes, the table shows

P(X<x)=) C'p'(1-p)"~
- r=0

p-

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.15

0.2

0.25

0.3

0.38

0.4

0.45

0.5

=2

0.9801 0.9604

0.9999
1.0000

0.9996
1.0000

0.9409 0.9216
0.9991 0.9984
1.0000 1.0000

0.9025
0.9975
1.000C

0.8836 0.8649
0.9964 0.9951
1.0000 1.0000

0.8464 0.8281

0.9936
1.0000

0.9919
1.0000

0.8100
0.9900
1.0000

0.7225
0.9775
1.0000

0.6400
0.9600
1.0000

0.5625
0.9375
1.0000

0.4900
0.9100
1.0000

0.4225
0.8775
1.0000

0.3800
0.8400
1.0000

0.3025 0.2500
0.7975 0.7500
1.0000 1,0002

0.8703
0.9997
1.0000
1.0000

0.8412
0.9988
1.0000
1.0000

0.8127
0.8974
1.0000
1.0000

0.8847
0.9853
0.9999
1.0000

0.8574
0.9928
0.9999
1.0000

0.8306
0.9886
0.9998
1.0000

0.8044
0.9860
0.9997
1.0000

0.7787
0.0818
0.9995
1.0000

0.7536
0.9772
0.9993
1.0000

0.7290
0.9720
0.9980
1.0000

0.6141
0.9393
0.9966
1.0000

0.5120
0.8960
0.9920
1.0000

0.4219
0.8438
0.9844
1.0000

0.3430
0.7840
0.9730
1.0000

0.2746
0.7183
0.9571
1.0000

0.2160
0.6480
0.9360
1.0000

0.1684 0.1250
0.5748 0.5000
0.9088 0.8750
1.0000 1.0000

0.9606
0.9994
1.0000
1.0000
1.0000

0.9224
0.8977
1.0000
1.0000
1.0000

0.8853
0.9948
0.9999
1.0000
~1.0000

0.8483
0.9909
0.9998

1.0000

1.0000

0.8145
0.9860
0.9995
1.0000
1.0000

0.7807
0.9801
0.9992
1.0000
1.0000

0.7481
0.9733
0.8987
1.0000
1.0000

0.7164
0.8656
0.9981
1.0000
1.0000

0.6857
0.9570
0.8973
0.8999
1.0000

0.6561
0.9477
0.8963
0.9999
1.0000

0.5220
0.8905
0.9880
0.9885
1.0000

0.4086
0.8192
0.9728
0.9984
1.0000

0.2164
0.7383
0.9492
0.9861
1.0000

0.2401
0.6517
0.9163
0.8919
1.0000

0.1785
0.5630
0.8735
0.8850
1.0000

0.1286
0.4752
0.8208
0.9744

0.0915 0.08625
0.3910 0.3125
0.7585 0.6875
0.9580 0.8375

1.0000 1.0000 1.0000

0.9510
0.8980
1.0000
1.0000
1.0000
1.0000

0.9038
0.9862
0.8998
1.0000
1.0000
1.0000

0.8587
0.9915
0.9897
1.0000
1.0000
1.0000

0.8154
0.9852
0.9984
1.0000
1.0000
1.0000

0.7738
0.9774
0.9988
1.0000

0.7339
0.9681
0.8980
0.9999
1.0000 1.0000
1.0000 1.0000

0.8957
0.9575
0.9969
0.9899
1.0000
1.0000

0.6591
0.9456
0.9955
0.9998
1.0000
1.0000

0.6240
0.9326
0.8837
0.9997
1.0000
1.0000

0.5905
0.9185
0.9914
0.9895
1.0000
1.0000

0.4437
0.8352
0.9734
0.8978
0.9999
1.0000

0.3277
0.7373
0.9421
0.9833
0.8997
1.0000

0.2373
0.6328
0.8965
0.9844
0.9990
1.0000

0.1881
0.5282
0.8369
0.9692
0.9876

0.1160
0.4284
0.7648
0.9460
0.9947

1.0000 1.0000

0.9415
0.9985
1.0000
1.0000
1.0000
1.0000
1.0000

0.8858
0.9943
0.9908
1.0000
1.0000
1.0000
1.0000

0.8330 0.7828
0.9875 0.9784
0.9995 0.9968
1.0000 1.0000
1.0000 1.0000
*1.0000 1.0000
1.0000 1.0000

0.7351 0.6899
0.9672 0.9541 0.9382
0.9978 0.9962 0.9942
0.9999 0.9998 0.9987
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000

0.6470

0.6064
0.9227
0.8815
0.9985
1.0000
1.0000

0.5679
0.9048
0.8882
0.9992
1.0000
1.0000

1.0000 1.0000 1.0000 1.0000 1.0000

0.5314
0.8857
0.9842
0.9987
0.9999

0.3771
0.7765
0.9527
0.9941
0.9896

1.0000 1.0000
1.0000 1.0000

0.2621
0.8554
0.8011
0.9830
0.9984
0.9999
1.0000

0.1780
0.5338
0.8306

0.1176 0.0754
0.4202 0.3191

0.0778 0.0503 0.0313
0.3370 0.2562 0.1875
0.8826 0.5931 0.5000
0.8130 0.8688 0.8125
0.8898 0.9815 0.9688
1.0000 1.0000 1.0000
0.0467 0.0277 0.0156
0.2333 0.1636 0.10894

0.7443 0.8471 0.5443 0.4415 0.3438

0.9624 0.9295 0.8826 0.8208 0.7447 0.6563
0.9954 0.9891 0.9777 0.9590 0.8308 0.8906
0.9998 0.9993 0.9982 0.9859 0.9817 0.9844
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000




0.01 0.02 0.03 004 0.05 0.06 0.07 0.08 0.09

0.1 0.15 0.2 0.25 03 0.35 0.4 0.45 0.8

0.9321 0.8681 0.8080 0.7514 0.6983 0.6485 0.6017 0.5578 0.5168
0.9980 0.9921 0.9829 0.9706 0.9556 0.9382 0.9187 0.8974 0.8745
1.0000 0.9997 0.9991 0.9980 0.9962 0.9937 0.9903 0.9860 0:980?
1.0000 1.0000 1.0000 0.9999 0.9998 0.9996 0.9993 0.9988 0.9982

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9999
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.4783 0.3206 0.2097 0.1335 0.0824 0.0490 0.0280 0.0152 0.0078
0.8503 0.7168 0.5767 0.4449 0.3284 0.2338 0.1586 0.1024 0.0625
0.9743 0.9262 0.8520 0.7564 0.6471 0.5323 0.4199 0.3164 0.2266
0.9973 0.9879 0.9867 0.9294 0.8740 0.8002 0.7102 0.6083 0.5000
0.9998 0.9988 0.9953 0.9871 0.9712 0.9444 0.8037 0.8471 0.7734
1.0000 0.9999 0.9996 0.9987 0.9962 0.9910 0.9812 0.9843 0.8375
1.0000 1.0000 1.0000 0.9999 0.9998 0.9984 0.9884 0.9963 0.9822
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.8227 0.8508 0.7837 0.7214 0.6634 0.6096 0.5596 0.5132 0.4703
0.9973 0.9897 0.9777 0.9619 0.8428 0.9208 0.8965 0.8702 0.8423
0.9999 0.9996 0.9987 0.9969 0.9942 0.9904 0.9853 0.9789 0.9711
1.0000 1.0000 0.9999 0.9998 0.9996 0.9993 0.9987 0.9978 0.9966
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9999 0.9997
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.4305 0.2725 0.1678 0.1001 0.0576 0.0318 0.0168 0.0084 0.0038
0.8131 0.6572 0.5033 0.3671 0.2553 0.1691 0.1064 0.0632 0.0352
0.9619 0.8948 0.7969 0.8785 0.5518 0.4278 0.3154 0.2201 0.1445
0.9950 0.9786 0.9437 0.8862 0.8058 0.7084 0.5841 0.4770 0.3633
0.9996 0.9971 0.9896 0.9727 0.9420 0.8939 0.8263 0.7396 0.6367
1.0000 0.9998 0.9988 0.9958 0.9887 0.9747 0.9502 0.9115 0.8555
1.0000 1.0000 0.9999 0.9996 0.9987 0.9964 0.9915 0.9818 0.9648
1.0000 1.0000 1.0000 1.0000 0.9999 0.9988 0.88993 0.9883 0.9961
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

=9 x=

0.9135 0.8337 0.7602 0.6925 0.6302 0.5730 0.5204 0.4722 0.4279
0.9966 0.9869 0.9718 0.9522 0.9288 0.9022 0.8729 0.8417 0.8088
0.9999 0.9994 0.9980 0.9955 0.9916 0.9862 0.9791 0.9702 0.9595
1.0000 1.0000 0.9999 0.9997 0.9994 0.9987 0.9977 0.9963 0.9943
1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9998 0.9997 0.9985
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1,0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.3874 0.2316 0.1342 0.0751 0.0404 0.0207 0.0101 0.0046 0.0020
0.7748 0.5895 0.4362 0.3003 0.1960 0.1211 0.0705 0.0385 0.0185
0.9470 0.8591 0.7382 0.6007 0.4628 0.3373 0.2318 0.1495 0.0898
0.9917 0.9661 0.9144 0.8343 0.7297 0.6089 0.4826 0.3614 0.2539
0.9991 0.9944 0.9804 0.9511 0.9012 0.8283 0.7334 0.6214 0.5000
0.9999 0.9994 0.9969 0.9900 0.9747 0.9464 0.8006 0.8342 0.7461
1.0000 1.0000 0.9997 0.9987 0.9957 0.9888 0.9750 0.8502 0.8102
1.0000 1.0000 1.0000 0.9999 0.9996 0.9986 0.9962 0.9909 0.8805
1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9997 0.9982 0.9980
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

=10 x=

0

0.9044 0.8171 0.7374 0.6648 0.5987 0.5386 0.4840 0.4344 0.3894
0.9957 0.9838 0.9655 0.9418 0.9139 0.8824 0.8483 0.8121 0.7746
0.9999 0.9991 0.9972 0.8938 0.9885 0.9812 0.9717 0.9599 0.9460

1.0000 1.0000 0.9999 0.9996 0.9990 0.9980 0.9964 0.9942 0.9912
1.0000 1.0000 1.0000 1.0000 0.9999 0.9998 0.9997 0.9994 0.9990
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.3487 0.1969 0.1074 0.0563 0.0282 0.0135 0.0060 0.0025 0.0010
0.7361 0.5443 0.3758 0.2440 0.1493 0.0860 0.0464 0.0233 0.0107
0.9298 0.8202 0.6778 0.5256 0.3828 0.2616 0.1673 0.0996 0.0547
0.9872 0.9500 0.8791 0.7759 0.6496 0.5138.0.3823 0.2660 0.1718
0.9984 0.9901 0.9672 0.9219 0.8497 0.7515 0.6331 0.5044 0.3770
0.9999 0.9986 0.9936 0.9803 0.9527 0.9051 0.8338 0.7384 0.6230
1.0000 0.9999 0.9991 0.9965 0.9894 0.9740 0.9452 0.8980 0.8281
1.0000 1.0000 0.9999 0.9996 0.9984 0.9952 0.9877 0.9726 0.9453
1.0000 1.0000 1.0000 1.0000 0.9999 0.9995 0.9983 0.9955 0.9893
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9997 0.9990
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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0.01 002 003 0.04 005 0.06 0.07 008 009

0.1

0.15 0.2 0.25 0.3 0.35 0.4 045 0.5

0.8053 0.8007 0.7153 0.6382 0.5688 0.5063 0.4501 0.3996 0.3544
0.9948 0.9805 0.9587 0.9308 0.8981 0.8618 0.8228 0.7819 0.7399

1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1,0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000

0.9998 0.9988 0.9963 0.9917 0.9848 0.9752
1.0000 1.0000 0.9998 0.9993 0.9984 0.9970
1.0000 1.0000 1.0000 1.000C 0.9999 0.9997
1.0000 1.000C 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

0.9630 0.9481
0.9947 0.9915
0.9995 0.9990
1,0000 0.9999
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.9305
0.9871
0.9983
0.9998
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.3138
0.6974
0.9104
0.9815
0.9972
0.9997
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.1673 0.0859 0.0422 0.0198 0.0088 0.0036 0.0014 0.0005
0.4922 0.3221 0.1971 0.1130 0.0606 0.0302 0.0138 0.0059
0.7788 0.6174 0.4552 0.3127 0.2001 0.1189 0.0652 0.0327
0.9306 0.8389 0.7133 0.5696 0.4256 0.2963 0.1911 0.1133
0.9841 0.9496 0.8854 0.7897 0.6683 0.5328 0.3971 0.2744
0.9973 0.9883 0.9657 0.9218 0.8513 0.7535 0.6331 0.5000
0.9997 0.9980 0.9924 0.9784.0.9499 0.9006 0.8262 0.7256
1.0000 0.9998 0.9988 0.9957 0.9878 0.9707 0.9390 0.8867
1.0000 1.0000 0.9999 0.9994 0.9980 0.9941 0.9852 0.9673
1.0000 1.0000 1.0000 1.0000 0.9998 0.9993 0.9978 0.9941
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9998 0.9995
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.8864 0.7847 0.6938 0.6127 0.5404
0.9938 0.9769 0.9514 0.9181 0.8816
0.9998 0.9985 0.9952 0.9893 0.9804
1.0000 0.9999 0.9997 0.8990 0.9978
1.0000 1.0000 1.0000 0.8999 0.9998
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1,0000 1.0000 1.0000 1.0000 1.0000
1,0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000

0.4759
0.8405
0.9684
0.9957
0.9996
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.4186 0.3677
0.7967 0.7513
0.9532 0.9348
0.9925 0.9880
0.9991 0.9984
0.9999 0.9998
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.3225
0.7052
0.9134
0.9820
0.9973
0.9997
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.2824
0.6590
0.8891
0.9744
0.9957
0.9985
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.1422 0.0687 0.0317 0.0138 0.0057 0.0022 0.0008 0.0002
0.4435 0.2749 0.1584 0.0850 0.0424 0.0196 0.0083 0.0032
0.7358 0.5583 0.3907 0.2528 0.1513 0.0834 0.0421 0.0193
0.9078 0.7946 0.6488 0.4925 0.3467 0.2253 0.1345 0.0730
0.9761 0.9274 0.8424 0.7237 0.5833 0.4382 0.3044 0.1938
0.9954 0.9806 0.9456 0.8822 0.7873 0.6652 0.5269 0.3872
0.9993 0.9961 0.9857 0.9614 0.9154 0.8418 0.7393 0.6128
0.9999 0.9994 0.9972 0.9905 0.9745 0.9427 0.8883 0.8062
1.0000 0.9999 0.9996 0.9983 0.9944 0.9847 0.9644 0.9270
1.0000 1.0000 1.0000 0.9998 0.9992 0.9972 0.9921 0.9807
1.0000 1.0000 1.0000 1.0000 0.9999 0.9997 0.9989 0.8968
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.99¢98 0.9988
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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0.8775 0.7690 0.6730 0.5882 0.5133
0.0928 0.9730 0.9436 0.9068 0.8646
0.9997 0.9980 0.9938 0.9865 0.9755
1.0000 0.9999 0.9995 0.9986 0.9969
1.0000 1.0000 1.0000 0.9999 0.9997
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000

0.4474
0.8186
0.9608
0.9940
0.9993
0.999¢9
1.0000
1.0000
1,0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.3893 0.3383
0.7702 0.7206
0.9422 0.9201
0.9897 0.9837
0.8987 0.9976
0.9999 0.9997
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.2935
0.6707
0.8946
0.9758
0.8959
0.9995
0.2999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.2542
0.6213
0.8661
0.9658
0.9935
0.9991
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.1209 0.0550 0.0238 0.0097 0.0037 0.0013 0.0004 0.0001
0.3983 0.2336 0.1267 0.0637 0.0296 0.0126 0.0048 0.0017
0.6920 0.5017 0.3326 0.2025 0.1132 0.0579 0.0269 0.0112
0.8820 0.7473 0.5843 0.4206 0.2783 0.1686 0.0928 0.0461
0.9658 0.9009 0.7940 0.6543 0.5005 0.3530 0.2279 0.1334
0.9925 0.9700 0.9198 0.8346 0.7159 0.5744 0.4268 0.2905
0.9987 0.9930 0.9757 0.9376 0.8705 0.7712 0.6437 0.5000
0.9998 0.9988 0.9944 0.9818 0.9538 0.9023 0.8212 0.7095
1.0000 0.9998 0.9890 0.9960 0.9874 0.9679 0.9302 0.8666
1,0000 1.0000 0.9998 0.8993 0.9975 0.8922 0.9797 0.8539
1.0000 1.0000 1.0000 0.9999 0.8997 0.89987 0.9953 0.9888
1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9995 0.9983
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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0.8687 0.7536
0.9916 0.9690
0.9997 0.9975
1,0000 0.9999
1,0000 1.0000
1,0000 1.0000
1,0000 1.0000
1.0000 1.0000
1.0000 1.0000
1,0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000, 1.0000
1.0000 1.0000
1.0000 1.0000

0.6528 0.5647 0.4877
0.9355 0.8941 0.8470
0.9923 0.9833 0.9699
0.9994 0.9981 0.9958
1,0000 0.9998 0.9996
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 10000

0.4205
0.7963
0.9522
0.9920
0.9990
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.3620
0.7436
0.9302
0.9864
0.9980
0.9998
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.3112
0.6900
0.9042
0.9786:
0.9965
0.9996
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.2670
0.6368
0.8745
0.9685
0.9941
0.9992
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.2288 0.1028
0.5846 0.3567
0.8416 0.6479
0.9559 0.8535
0.9908 0.9533
0.9985 0.9885
0.9988 0.9978
1.0000 0.9997
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.0440 0.0178 0.0068 0.0024
0.1979 0.1010 0.0475 0.0205
0.4481 0.2811 0.1608 0.0839
0.6982 0.5213 0.3552 0.2205
0.8702 0.7415 0.5842 0.4227
0.9561 0.8883 0.7805 0.6405
0.9884 0.9617 0.9067 0.8164
0.9976 0.9897 0.9685 0.9247
0.9996 0.9978 0.9917 0.9757
1.0000 0.9997 0.9983 0.9940
1.0000 1.0000 0.9998 0.9989
1.0000 1.0000 1.0000 0.9999
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000

0.0008 0.0002 0.0001
0.0081 0.0028 0.0009
0.0398 0.0170 0.0065
0.1243 0.0632 0.0287
0.2793 0.1672 0.0898
0.4859 0.3373 0.2120
0.6925 0.5461 0.3953
0.8498 0.7414 0.6047
0.9417 0.8811 0.7880
0.9825 0.9574 0.9102
0.9961 0.9886 0.9713
0.9994 0.9978 0.9935
0.899¢ 0.9997 0.9991
1.0000 1.0000 0.9999
1.0000 1.0000 1.0000

e e

';il

A
7

02 -3 O\ WU o L) b

=]

11
12
‘13
14
15

.’
| s+ 10
|

0.8601 0.7386
0.9904 0.9647
0.9996 0.9970
1.0000 0.9998
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.6333 0.5421 0.4633

0.9270 0.8809 0.8290

0.9906 0.9797 0.9638
0.9992 0.9976 0.9945
0.9998 0.9998 0.9994
1.0000 1.0000 0.9999
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.000GC 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000

0.3953
0.7738
0.9429
0.9896
0.9986
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.000¢C
1.0000
1.0000
1.0000

0.3367
0.7168
0.9171
0.9825
0.9972
0.9997
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.2863
0.6597
0.8870
0.9727
0.9950
0.9993
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.2430
0.6035
0.8531
0.9601
0.9918
0.9987
0.9998
1.0000
1.0000
1.0000
1.0000

1.0000°

1.0000
1.0000
1.0000
1.0000

0.2059 0.0874
0.5490 0.3186
0.8159 0.6042
0.9444 0.8227
0.9873 0.9383
0.9978 0.9832
0.9997 0.9964
1.0000 0.9994
1.0000 0.9999
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.0352 0.0134 0.0047 0.0016
0.1671 0.0802 C.0353 0.0142
0.3980 0.2361 0.1268 0.0617
0.6482 0.4613 0.2969 0.1727
0.8358 0.6865 0.5155 0.3519
0.9389 0.8516 0.7216 0.5643
0.9819 0.9434 0.8689 0.7548
0.9958 0.9827 0.8500 0.8868
0.9892 0.9958 0.9848 0.9578
0.9999 0.9992 0.9963 0.9876
1.0000 0.9998 0.9993 0.9972
_ 1.0000 1.0000 0.99899 0.9995
1.0000 1.0000 1.0000 1.0000 1.0000 0.9999
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.0005 0.0001 0.0000
0.0052 0.0017 0.0005
0.0271 0.0107 0.0037
0.0905 0.0424 0.0176
0.2173 0.1204 0.0592
0.4032 0.2608 0.1509
0.6098 0.4522 0.3036
0.7869 0.6535 0.5000
0.9050 0.8182 0.6564
0.9662 0.9231 0.8431
0.9907 0.9745 0.9408
0.9981 0.9937 0.9824
0.9997 0.9989 0.9963
1.0000 0.9999 0.9995
1.0000 1.0000 1.0000
1.0000 1.0000 1.0000

=20 x=0

qmm.hw“\-l

0.9831 0.9401

0.817¢ 0.6676 0.5438 0.4420 0.3585

0.8802 0.8103 0.7358

0.9990 0.9929 0.9790 0.9561 0.9245
1.0000 0.8994 0.9973 0.9926 0.9841
1.0000 1.0000 0.9997 0.9990° 0.9974
1.0000 1.0000 1.0000 0.9999 0.9997
1.0000 1.0000 1.0000 1.0000 1.0000 0.9999
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.2901
0.6605
0.8850
0.9710
0.9944
0.9991

0.2342
0.5869
0.83%0
0.9529
0.9883
0.9981
0.9997
1.0000

0.1887
0.5169
0.7879
0.9294
0.9817
0.9962
0.9994
0.8999

0.1516
0.4516
0.7334
0.9007
0.9710
0.9932
0.9987
0.9998

0.1216 0.0388 0.0115 0.0032 0.0008 0.0002

0.0000 0.0000 0.0000
0.3917 0.1756 0.0692 0.0243 0.0076 0.0021 0.0005 0.0001 0.0000
0.6769 0.4049 0.2061 0.0913 0.0355 0.0121 0.0036 0.0009 0.0002
0.8670 0.6477 0.4114 0.2252 0.1071 0.0444: 0.0160 0.0049 0.0013
0.9568 0.8298 0.6296 0.4148 0.2375 0.1182 0.0510 0.0189 0.0059
0.9887 0.9327 0.8042 0.6172 0.4164 0.2454 0.1256 0.0553 0.0207

0.9976 0.9781 0.9133 0.7858 0.6080 0.4166 0.2500 0.1299 0.0577
0.9996 0.9941 0.9679 0.8982 0.7723 0.8010 0.4159 0.2520 0.1316

——



7= 5071 002 003 004 005 006 007 008 009 01 015 02 025 03 035 04 045 0.5
m=20 »=5 110000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9987 0.9900 0.8591 0.8867 0.7624 0.5956 0.4143 0.2517
o 110000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9998 0.9974 0.9861 0.9520 0.8782 0.7553 0.5914 0.4119
10 11.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9994 0.9961 0.9829 0.9468 0.8725 0.7507 0.5881
i1 11.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9991 0.9949 0.9804 0.9435 0.8692 0.7483
12 11.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9998 0.9987 0.9940 0.9790 0.9420 0.8684
13 11.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9997 0.9985 0.9935 0.9786 0.9423
14 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9997 0.9984 0.9936 0.9793
15 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9997 0.9985 0.9941
16 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9997 0.9987
17 11.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.998
18 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
n=25 x=0 |0.7778 0.6035 0.4670 0.3604 02774 0.2129 0.1630 0.1244 0.0946 0.0718 0.0172 0.0038 0.0008 0.0001 0.0000 0.0000 0.0000 0.0000
1 |0.9742 0.9114 0.8280 0.7358 0.6424 0.5527 0.4696 0.3947 0.3286 0.2712 0.0931 0.0274 0.0070 0.0016 0.0003 0.0001 0.0000 0.0000
2 |0.9980 0.9868 0.9620 0.9235 0.8729 0.8129 0.7466 0.5768 0.6063 0.5371 0.2537 0.0982 0.0321 0.0090 0.0021 0.0004 0.0001 0.0000
3 |0.9999 0.9986 0.9938 0.9835 0.9659 0.9402 0.9064 0.8649 0.8169 0.7636 0.4711 0.2340 0.0962 0.0332 0.0097 0.0024 0.0005 0.0001
4 |1.0000 0.9999 0.9992 0.9972 0.9928 0.9850 0.9726 0.9549 0.9314 0.9020 0.6821 0.4207 0.2137 0.0905 0.0320 0.0095 0.0023 0.0005
s |1.0000 1.0000 0.9999 0.9996 0.9988 0.9969 0.9935 0,9877 0.9790 0.9666 0.8385 0.6167 0.3783 0.1935 0.0826 0.0294 0.0086 0.0020
6 |1.0000 1.0000 1.0000 1.0000 0.9998 0.9995 0.9987 0.9972 0.9946 0.9905 0.9305 0.7800 0.5611 0.3407 0.1734 0.0736 0.0258 0.0073
7 |1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9998 0.9995 0.9989 0.9977 0.9745 0.8909 0.7265 0.5118 0.3061 0.1536 0.0639 0.0216
8 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9998 0.9995 0.9920 0.9532 0.8506 0.6769 0.4668 0.2735 0.1340 0.0539
9 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9979 0.9827 0.9287 0.8106 0.6303 0.4246 0.2424 0.1148
10 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9995 0.9944 0.9703 0.9022 0.7712 0.5858 0.3843 0.2122
11 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9985 0.9893 0.9558 0.8746 0.7323 0.5426 0.3450
12 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9996 0.9966 0.9825 0.9396 0.8462 0.6937 0.5000
13 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1,0000 1.0000 1.0000 0.9999 0.9991 0.9940 0.9745 0.9222 0.8173 0.6550
14 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9998 0.9982 0.9907 0.9656 0.9040 0.7878
15 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.3995 0.9971 0.9868 0.9560 0.8852
16 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9992 0.9957 0.9826 0.9461
17 [1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0:9998 0.9988 09942 0.9784
18 [1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9997 0.9984 0 9927
19 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8999 0. ;
.20 [1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0'9996 o o
21 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0 .
22 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 10000 1. 08, Y000 T HoNe
w=30 x=0 |0.7397 0.5455 0.4010 0.2939 0.2146 0.1563 0.1134 0.0820 0.0591 0.0424 0.0076 0.0012 0.0002 0.0000 503 R
1 |0.9639 0.8795 0.7731 0.6612 0.5535 0.4555 0.3694 0.2958 0.2343 0.1837 0.0480 0.0105 0.0020 0.0003 o‘oogo R
2 |0.9967 0.9783 0.9399 0.8831 0.8122 0.7324 0.6487 0.5654 0.4855 0.4114 0.1514 0.0442 0.0106 0.0021 0. e e
3 [0.9998 0.9971 0.9881 0.9694 0.9392 0.8974 0.8450 0.7842 0.7175 0.6474 0.3217 0.1227 0.0374 0.0093 S 00i8 B doth ooa pee
4 [1.0000 0.9997 0.9982 0.9937 0.9844 0.9685 0.9447 0.9126 0.8723 0.8245 0.5245 0.2552 0.0979 0 0302 g‘gg;g g-gggg g'gggg g'gggg




0.01 002 003 0.04

0.05 0.06

0.07

0.08 0.09

0.1

0.15

0.2

0.25

0.3 035 04 045

1.0000 1.0000 0,9998 0.9989 0.9967 0.9921 0.9838
1.0000 1.0000 1.0000 0.9999 0.9994 0.9983
1.0000 1.0000 1.0000 1.0000 0.9998 0.9997
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
41,0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1,0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.9960
0.9992
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
41.0000
1.0000
1.0000

0.9707 0.9519
0.9918 0.9848
0.9980 0.9959
0.9996 0.9990
0.9999 0.9998
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.9268
0.9742
0.9922
0.9980
0.9995
0.9999

1.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.7106
0.8474
0.9302
0.9722
0.9903
0.9971
0.8892
0.8998
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.4275
0.6070
0.7608
0.8713
0.9389
0.9744
0.9905
0.9969
0.9991
0.9998
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.2026 0.0766 0.0233 0.0057 0.0011 0.0002
0.3481 0.1595 0.0586 0.0172 0.0040 0.0007
0.5143 0.2814 0.1238 0.0435 0.0121 0.0026
0.6736 0.4315 0.2247 0.0840 0.0312 0.0081
0.8034 0,5888 0.3575 0.1763 0.0894 0.0214
0.8943 0.7304 0.5078 0.2915 0.1350 0.0484
0.9493 0.8407 0.6548 0.4311 0.2327 0.1002

0.9784
0.9918
0.9973
0.2992
0.9998
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.5

0.9155 0.7802 0.5785 0.3592 0.1808
0.9599 0.8737 0.7145 0.5025 0.2923
0.9831 0.9348 0.8246 0.6448 0.4278
0.9936 0.9698 0.9029 0.7691 0.5722
0.9979 0.9876 0.9519 0.8644 0.7077
0.9994 0.9955 0.9788 0.9286 0.8192
0.9998 0.9986 0.9917 0.9666 0.8998
1.0000 0.9996 0.9971 0.9862 0.8506
1.0000 0.9999 0.9991 0.9950 0.9786
1.0000 1.0000 0.9998 0.9984 0.9918
1.0000 1.0000 1.0000 0.99¢6 0.9974
1.0000 1.0000 1.0000 0.9999 0.9983
1.0000 1.0000 1.0000 1.0000 0.9998
1.0000 1.0000 1.0000 1.0000 1.0000

=40 x=0

-9

n=40 x=10
11
12
13
14
15
16
17

1.0000 0.9988 0.9933 0.8790
1.0000 0.9999 0.9988 0.9951
1.0000 1.0000 0.9998 0.9990
1.0000 1.0000 1.0000 0.9998
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000

J1.0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000

0.6690 0.4457 0.2957 0.1954 0.1285 0.0842
0.9393 0.8095 0.6615 0.5210 0.3991 0.2990
0.9925 0.9543 0.8822 0.7855 0.6767 0.5665
0.9993 0.9918 0.9686 0.9252 0.8618 0.7827

0.9520 0.9104
0.9861 0.9691
0.9966 0.9909
0.9993 0.9977
0.9989 0.9995
1.0000 0.9899
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.0548
0.2201
0.4625
0.6937
0.8546
0.9419
0.9801
0.9942
0.9985
0.9997
0.9899
1.0000
1.0000
1.0000
1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

11.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.0356 0.0230
0.1594 0.1140
0.3694 0.289%4
0.6007 0.5092
0.7868 0.7103
0.9033 0.8535
0.9624 0.9361
0.9873 0.9758
0.9963 0.9819
0.8990 0.9976
0.9988 0.9994
1.0000 0.9988
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.0148
0.0805
0.2228
0.4231
0.6290
0.7937
0.9005
0.9581
0.9845
0.9949
0.8985
0.9986
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000

0.0015
0.0121
0.0486
0.1302
0.2633
0.4325
0.6067
0.7559
0.8646
0.9328
0.9701

0.9880
0.9957
0.9986
0.9996
0.9999
1.0000

1.0000

0.0001
0.0015
0.0079
0.0285
0.0759
0.1613
0.2859
0.4371
0.5931
0.7318
0.8392
0.9125
0.9568
0.9806
0.9921

0.9971

0.9990

0.9997

0.0000
0.0001
0.0010
0.0047
0.0160
0.0433
0.0962
0.1820
0.2998
0.4395
0.5839
0.7151
0.8209
0.8968
0.9456

0.9738
0.9884

0.9953 0.9680 0.8761 0.6885 0.4391 0.2148

0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000
0.0001 0.0000 0.0000 0.0000 0.0000
0.0006 0.0001 0.0000 0.0000 0.0000
0.0026 0.0003 0.0000 0.0000 0.0000
0.0086 0.0013 0.0001 0.0000 0.0000
0.0238 0.0044 0.0006 0.0001 0.0000
0.0553 0.0124 0.0021 0.0002 0.0000
0.1110 0.0303 0.0061 0.0009 0.0001
0.1959 0.0644 0.0156 0.0027 0.0003
0.3087 0.1215 0.0352 0.0074 0.0011
0.4406 0.2053 0.0709 0.0179 0.0032
0.5772 0.3143 0.1285 0.0386 0.0083
0.7032 0.4408 0.2112 0.0751 0.0192
0.8074 0.5721 0.3174 0.1326 0.0403

0.8849 0.6946 0.4402 0.2142 0.076¢9
0.9367 0.7978 0.5681 0.3185 0.1341)




r= 0.01 0.02 003 004 005 008 007 008 009 0.4 046 0.2 026 0.3 035 0.4 048 05
m=40 x=18 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.8983 0.9852 0.9301 0.7911 0.5651 0.3179
19 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9994 0.9937 0.9637 0.8702 0.6844 0.4373
20 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9998 0.9976 0.9827 0.9256 0.7870 0.5627
21 |1.00001.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9891 0.9925 0.9608 0.8669 0.6821
22 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9997 0.9970 0.9811 0.9233 0.7852
23 [1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.99898 0.9917 0.9585 0.8659
24 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9996 0.9966 0.9804 0.9231
25 1.0000 1.0000 1.0000 1.0000 1.0000 1,0000 1.0000 1.0000 1.0000 1.0000 1.000C 1.0000 1.0000 1.0000 0.9999 0.8988 0.9914 0.9597
26 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1,0000 1.0000 1.0000 1.0000 1.0000 0.9986 0.9966 0.9808
27 11.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8998 0.9988 0.9917
28 |1.0000 1.0000 1.0000 1.0000 1.0000 1.000C 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9996 0.9968
29 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.99889
30 }1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.000C 0.9997
31 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999
32 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
n=50 x=0 |0.6050 0.3642 0.2181 0.1299 0.0769 0.0453 0.0266 0.0155 0.0080 0.0052 0.0003 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1 |0.9106 0.7358 0.5553 0.4005 0.2794 0.1900 0.1265 0.0827 0.0532 0.0338 0.0029 0.0002 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2 |0.9862 0.9216 0.8108 0.6767 0.5405 0.4162 0.3108 0.2260 0.1605 0.1117 0.0142 0.0013 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000
3 |0.9984 0.9822 0.9372 0.8609 0.7604 0.6473 0.5327 0.4253 0.3303 0.2503 0.0460 0.0057 0.0005 0.0000 0.0000 0.0000 0.0000 0.0000
4 |0.9999 0.9968 0.9832 0.9510 0.8964 0.8206 0.7290 0.6290 0.5277 0.4312 0.1121 0.0185 0.0021 0.0002 0.0000 0.0000 0.0000 0.0000
5 |1.0000 0.9995 0.9963 0.9856 0.9622 0.9224 0.8650 0.7919 0.7072 0.6161 0.2194 0.0480 0.0070 0.0007 0.0001 0.0000 0.0000 0.0000
6 |1.0000 0.9999 0.9993 0.9964 0.9882 0.9711 0.9417 0.8981 0.8404 0.7702 0.3613 0.1034 0.0194 0.0025 0.0002 0.0000 0.0000 0.0000
7 |1.0000 1.0000 0.9999 0.9992 0.9968 0.9906 0.9780 0.9562 0.9232 0.8779 0.5188 0.1904 0.0453 0.0073 0.0008 0.0001 0.0000 0.0000
8 [1.0000 1.0000 1.0000 0.9999 0.9992 0,9973 0.9927 0.9833 0.9672 0.9421 0.8681 0.3073 0.0916 0.0183 0.0025 0.0002 0.0000 0.0000
9  |1.0000 1.0000 1.0000 1.0000 0.9998 0.9993 0.9978 0.9944 0.9875 0.9755 0.7911 0.4437 0.1637 0.0402 0.0067 0.0008 0.0001 0.0000
10 [1.0000 1.0000 1.0000 1.0000 1.0000 0.9998 0.9994 0.9983 0.9957 0.9906 0.8801 0.5836 0.2622 0.0789 0.0160 0.0022 0.0002 0.0000
11 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9995 0.9987 0.9968 0.9372 0.7107 0.3816 0.1390 0.0342 0.0057 0.0006 0.0000
12 {1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9996 0.9990 0.9699 0.8139 0.5110 0.2229 0.0861 0.0133 0.0018 0.0002
13 [1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9997 0.9868 0.8894 0.6370 0.3279 0.1163 0.0280 0.0045 0.0005
14 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9947 0.9393 0.7481 0.4468 0.1878 00540 0.0104 0.0013
15 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9981 0.9692 0.8369 0.5692 0.2801 0.0955 0.0220 0.0033
16 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9993 0.9856 0.9017 0.6839 0.3889 0 1561 0.0427 0.0077
w=80 x=17 11.0000 1.0000 1.0000 1.0000 1,0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9998 0.9837 0.9449 0.7823 05080 03365 0.0765 0.0164
18 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9975 0.9713 0.8594 0.6216 0.3356 0.1273 0.0325
19 |1.0000 1.0000 1,0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1,0000 0.9991 0.9861 0.9152 0.7264 0 4485 0.1974 0.0595
20 11,0000 1,0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1,0000 1.0000 1.0000 0.9997 0.9937 0.9522 0.8139 0.5610 0.2862 0.1013
31 11,0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9974 0.9749 0.8813 0.6701 0.3900 0.1611
22 11.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9990 0.9877 0.9290 0.7660 0.5019 0.2399
23 11.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1,0000 1.0000 1.0000 1.0000 1.0000 0.9996 0.9944 0.9604 0.8438 0.6134 0.3359




p= 001 002 003 004 005 006 0.07 008 0.09 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 |\

n=50 x=24 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9976 0.9793 0.9022 0.7160 0.4439
25 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9991 0.9900 0.8427 0.8034 0.5561
26 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9997 0.9955 0.9686 0.8721 0.6641
27 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9981 0.9840 0.9220 0.7601
28 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9993 0.9924 0.9556 0.8389
29 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9997 0.9966 0.9765 0.8987
30 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9986 0.9884 0.9405
31 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.000€ 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9995 0.9847 0.9675
32 |1.0000 1.0000 1.0000 1.0000 1,0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9998 0.9978 0.9836
33 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9989 0.9981 0.9923

T
1.
1

34 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9997 0.9967
35 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

36 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
37 |1.0000 1.0000 1.0600 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1
38 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.

0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9987
.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8995
.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9998
0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000




t Table

. prob
cur:n:;a“ t 95 t a5 L t a5 t 999 t 9995
_ 005 0.025 0.01 0005 0.001 0.0005|
twta'c‘; 040 0.05 0.02 0.01 0.002 0.001
6366 318.31 636.62
0925 22.327 31.599
5841 10.215 12.924
4604 7173 8610
4032 5.893  6.869
3.707 5.208  5.959
3499 4785  5.408
3.355. 4.501 5.041
3250 4297  4.781
3169 = 4144  4.587
3106  4.025  4.437
3055 3.930 4.318
3012 3.852  4.221
2977 3.787 4140
. 2947 3733 4073
4 ‘2921 3886  4.015
. 72.898 = 3646  3.965
2878 3610  3.922
2861 3579  3.883
2.845 3552  3.850
2.831 3527  3.819
2819 3505  3.792
2.807 3.485  3.768
2.797 3467  3.745
i 2.060 2787 3450  3.725
Q 2779 3435 3.707
05, © 277 3421 3.690
12763 3408 3674
4. 1,698 522,04 2756 33968 3659
Y. 4697 1204 2750 3385 3646
40 1684  2.021 2704 3307 3551
60 1671 2.000 2660 3232  3.460
80 1664 © 1.990 2639 3195  3.416
100 1660  1.984 2626 3174 3390
1000 1646  1.962 2581  3.098  3.300
z . 71.645  1.960 2576  3.090  3.291
20%  95% 99% 99.8% 99.9%

Confidence Level




standard Normal Probabilities

Table entry
Table entry for z is the area under the standard normal curve
z to the left of z.

z .00 01 .02 .03 .04 .05 .06 .07 .08 .09
-3.4 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003  .0002
-3.3 .0005 .0005 0005 .0004 .0004 .0004 .0004 ° .0004 .0004  .0003
-3.2 .0007 .0007 .0006 .0006 .0006 .0006 .0006 .0005 .0005  .0005
-3.1 .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 .0018 .0017 .0016 .0016 < .0015 .0015 .0014  .0014
-2.8 .0026 .0025 .0024 .0023 .0023 .0022 .0021 .0021 - .0020  .0019
-2.7 .0035 .0034 .0033 .0032 .0031 0030 @ .0029 .0028 .0027  .0026
-2.6 .0047 .0045 .0044 .0043 .0041 .0040 .0039 .0038 .0037 .0036
-2.5 .0062 .0060 .0059 ~ .0057 .0055 .0054 .0052 .0051 .0049  .0048
-2.4 .0082 .0080 .0078 .0075 .0073 .0071 .0069 .0068 .0066  .0064
-2.3 .0107 .0104 - .0102 = .0099 .0096 .0094 .0091 .0085 .0087  .0084
=22 .0139 .0136 .0132 .0129 .0125 .0122 .0119 .0116 .0113  .0110
-2.1 0179 0174 0170 .0166 . .0162 .0158 .0154 .0150 .0146  .0143
-2.0 .0228 .0222 0217 .0212 .0207 .0202 .0197 .0192 .0188  .0183
-1.9 .0287 .0281 .0274.  .0268 .0262 .0256 .0250 ' .0244 .0239  .0233
-1.8 .0359 .0351 .0344  .0336 .0329 .0322. .0314 .0307 .0301 .0294
-1.7 .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 .0721 .0708 .0694  .0681
-1.3 .0968 .0951 .0934 .0918 .0901 0885 .0869 .0853 .0838  .0823
-1.2  .1151  .1131 1112 1093 .1075 .1056 .1038 .1020 .1003  .0985
1.1 1357 4335 1314 1292 4271 w1251 1230 U120 C.1190 1470
-1.0 .1587 .1562 .1539  .1515 .1492 1469 .1446 .1423. .1401  .1379
-0.9 .1841 .1814 .1788 1762 .1736 .1711 .1685 .1660 .1635  .1611
-0.8 .2119  .2090 .2061 ..2033 2005 .1977 .1949 - .1922 .1894  .1867
~0.7 .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  .3483
-0.2 4207 4168 4129 4090 4052 4013 3974 .3936 .3897  .385°
-0.1 4602 4562 4522 4483 4443 4404 4364 4325 4286 4247
-0.0 .5000 4960 4920 4880 4840 4801 .4761 .4721 .4681 4641



standard Normal Probabilities

| curve
Table entry for z is the area under the standard normal

to the left of z.

.04 .05 .06 .07

5199 5239 5279 '
_5987

_z___.00 .01 02 03

0.0 - .5000 .5040 .5120
0.1 5398 . .5438 554747,
0.2 .5793 5832 . .5910

0.4 . i ; .6664 6 \
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