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(A)

2434

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.

() Assuming that his tot@l\\ﬁome is given by
| N

N\ :
m = % 10, find thf@nmal choice’of x; and x,.

Q
@$

Is it interior

(i) 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 inierior 9-
You are given the following partial information about
a consumer’s purchases. She consumes only two goods.
Over what range of 'X' (quantities of good 2 consumed

in year 2) would you conclude :

( 3 ) 2484
Year 1 Year 2
anntity 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 ?

9+6

A) " qﬁr«r (x) T TH (x,) F ITUA FI@ T

SHHT STARET B Ux, x,) = x, + 10x,

- (122§l v&% AT # q@'pl

TH o H YA p, = 2 ¥
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( 4 ) 2484

@y A A 6 T W T A Gy
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® @mﬁwﬁ@ﬁmﬂﬁaﬁmw
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i ‘x’ﬁmﬁ(ﬂﬁﬁﬁlﬂ) (7 2 =t

ga&ﬁsqmwaﬁfr@m)mmﬂ%ﬁwﬁ_

N3
Fa B O

x(\

aﬁl 'ulﬁ‘z

qmﬂ-ﬁ'qﬁ.w’m

a1 | 100 100 o | 1%

|2 | 100 100 B ) s

() iR 1 R v ¥ (I WARY
T o ) 2 | |

() Tl w1 R W k(WA
ﬁww’ﬁ) ?

(A)

( 5 ) 2484

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)

( 6 ) pLTY
Jim has ¥ 123 week to spend on coffee and Donuts.

Donut sells for T 2 each and coffee for T 1.20 per cup.

_ Draw 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

qﬁmaﬁf@ﬂﬁwa%@@\%m
mﬁﬁﬁﬁ@f@ﬁ%maﬂ%wﬁm

mrgfmwjﬁaa@%wﬁ:zoomﬁam
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m%ﬁmﬁﬁmwéﬁ%'ﬁ
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« 7.) 2484
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3 o 7 @ £ ? W@ R @ fm
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fm # U9 TF TEE ¥ HE W EHE W
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A)

mm%@@ﬁlﬁaﬂmﬁm
Y% 5 HY HE G W TH HI FHIE

qw fre@ ¥ SEw TN S W@ el

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
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8 ) 2484
are normal. Then the price of good 1 changes tq ; )

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 ]e&é;\that makes it p()ssfble

\
for the mdmd@r consume the initial bundle

at the new prices 2 Calculate the substitution effect

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

(v) Calculate endowment income effect.

@ . . 1 inct 9
B) An increase in the overtimé wage definitely mcrease

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

29 ou
wage could decrease the supply of jabour”. DO y

5

C9) 2484
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(A)

( 10 ) | 243

[ a village, the only crop grown is com. Good harvestg

sernate with bad harvests. This year the harvest wj)
a

be 1,000 kilograms. Next year it will be150 Kilogram |
e 1,

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

tored from one year t0 the next, but rats will eat 25%
S : .

of what is stored in a year. The K{é{@gers have Cobb-

Douglas utility functions, U@ cy) = eyc5 where ¢
N

is consumption this @ 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
¢ ume
(i) How much corn will the villagers ©0P3

uch
How ™
year ? How much will the rats eat ?

q
com will the villagers consume ¢

( 11 ) | 2484

(#i) 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.

(B) 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
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O U, xp) = 3x, + 2x, + 1000

(i) U(xlr xz) - 9x12 + 12x]x2 + 4x22

| (i) U(x;, x,) = min (3xy, 2x,)

®) Ux;, x,) = 30x; + 20x, — 10,000
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(A)

®)

( 14 )

PART-B/STT-&

The production function for firm in the busin,
€58 of

calculator assembly is given by. g = i s
E Te q

denotes finished calculator output and / denotes hours

of labor input. The firm is a price. taker both for

N |
calculators (which SCQ';Q&” P) and for workers (which
6§ |

can be hired wage rate of w per hour).

N\

() What is the total cost function for this firm ?
(i) What is-the profit function for this firm ?

(iii) What is the supply ﬁ_mction for assembled

calculators ?

_ tion 7
(iv) What is this firm's demand for labor func

Wh 9
\argi mark-up *
at do you mean by price—margmal cost

1243
Explain.

(A)

(B)

(A)

®)

( 15 ) e

& FHIR IAEHE FH F ST B
g= A1 ¥ g SRA WA ¥ T
# won ¥ T W A W OGEA P T A
o w W Tl @ W e R

6 T W T gW W wE W
Gy T® T W AW Hed WA FIR

i) PTRAR F YA FF @ I

() 9 B AT FEH @ F
W—ﬁwﬁ_mwﬁ—mﬁaﬂwmﬁ
T2 = Tﬁﬁﬁ{‘l

For a firm facing constant input prices w and v and
production function g = k1/471/4 | find the firm’s deman-d

for k and / contingent on their choice of output gq.
Also derive the cost function C(v, w, g) of the firm.
Suppose that the production function is given as

q=k23]V3 where k is capital employed and / is

P.TO.
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(A)

( 16 )
AUy

number of *labour hours employed apq q i
15 total

production. Wage rate (w) is given as T 15 per |
T hoyr

and @ cost of capital (v) is equal to 7 1920 per yn:
uni,

Anil has one unit of fixed & :

@

(i)

(iii)

()

v @ e ad ow o ow @
T IWEA HeH 'q=k”41”4,
mwa‘zf‘aﬁk@’fﬁa""l
(wfEsiz wi) a@ Hifeg | /¥

Anil is currently employing 8 hours of labour
Calculate total cost, average cost and marginal

cost.

~

Calculate rate of technigal)Substitution for the given

production funct@\gls Anil, behaving optimally

at / - 8 and §= 1 7 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.

%1@?@@
A

Gt @

HAT  C(v,w,qg) 1A wHiforg |
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(A)

®)

( 18 )

Two production functions are given ag :
@ AL B =1+ 3k
@) A k. = [min {, k'3

(1) For each of the following production functions

sketch a representative isoquant.

(2) Calculate the marginal pro
indicate whether
N
diminishing, @am 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.

' lp,
For a CES producton furction ¢ = Atk ) = ¥ + 7]

. o ine the
calculate rate of technical substitution. Determ!

ir sum
output elasticities for k and /, and show that the

10+5
equals 1.

(A)

( 19 ) s
E’fWWﬁ'&@%I:
0 ALKk =1+3k.
(i) fU, k) = [min {, K}]'"°
(1) Y% IURA Fed & 4 TH-TF TH
IAE g% aARd |
@) TOF IUET B qE B fad @ SR
I A HINT T FIF H IR H BT

o dmm Soeewar gaeH, fer @ gfs-

e R

¢) T9% Wod & o YA w1 gfaee w9
HITST |
@ Yo% wed & fod @ wifsu & =

7z TR, gfgum war goam TR
yfawer w1 el & 2
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(20 )

B) CES 3dIeq 'fhvﬁ q=Ak I = -[ld’ + Pllp fomy

ﬁnﬁwuﬁwmaﬁﬁmk@,%%
E B TR

2484
20
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(a)

£ 3 2485

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 p&es OVer: costs
increases to 10%. What hq&@; to the natural rate

of unemployment ? E@m the logic behind your
R\
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)

e
! oS
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(a)

®)

(4) 2485

A ST foF BH @ A B SO wrEeT soq
%WWﬁWWWzP(]_U)%,ﬁU
RIS FT ] ¥

()

(i)

(i)

)

ﬁﬂﬁ—ﬁwwmmﬁufﬁamﬁm
LEUI S I

RSTRT FT WFfw T 71 T 2
Wﬁﬁ\ﬁqﬁﬁnﬁwwﬁii\wqﬁﬂm

TEH 10% B ST ¥ & o e
““W?“ﬂa‘@l\@g aﬁm%%

a%am‘aﬁmg;@

Hegd-FYRor & dRest fasm (bargaining
theory) & SHRTCTAT THSTRT (efficiency theory) 1
qEFT I o 37 T =R TR HHAC
T Jhfeqeh FHaTHRI fde Hifqal W foam
HifT | T ¥ v o R_e &1 m S
g qEG ¥ e & <O A ghe | HEM
IS-LM schedules %1 Teradl ¥ & amt%ﬁ

Hiferdt # wftomrEET o, S g o FE

W TS T guE & faeEe Hife

©

| (i)

(i)

(5) 2485

qx1 # g qftomd fagT (strict quantity theory

of money) @ ﬁ’f@aﬂﬁﬁ (monetarism) @ T
SR T Fife | HfwaEe @ T &

(equnibrimn)aﬁ‘;ﬁf,s+TA-TR=I+Gﬂ'{’E=IER
FfTT | (FRd B TEE 39 T) | 39 GHIH
F TerER ¥ THER R Ffawa w9 H
oIS TR0 & gRomiEsy fFAfyea 9
¥ Ul FHRfeT ose Bt S AHIRIO i
e | g%t §RemRe R @ ISR #
R Y0 ASTIR A %9 Sl § q9 srefeawn
R A INE TSl &1 (S @ Amet § 5
(accommodation) & fFan S ®)

IS-LM HIST § TS i qors & o
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(@

b ) Under what circu

(©)

; (6) 2485
Hageier), » (Faw #) =590 2 wfy

HaAR) & & (W B AT R oamg @

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, investment and price
level in the short run and in the med@n. Also discuss

the issue of neutrality of money @is context. (5 + 2.5)
i

nces, 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 expectations. (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

(@)

®

©

e e 3 e # S, T T

<« i @ FE W A PR TR TR

31 o # T ST B R F

foae SIS

G @ IsLM e ® R o wRfReafe
3 frell =g F SOR-Te@ & e H R
(oﬂset)mﬁ%gmﬁmﬁq@m
T8 et 2 St sduwferdl & STTER A’
w sewer fefs =& ¥ 2

() TEEET R TR NS (adaptive

expectations) H Hied ﬂﬁﬂ‘lﬁﬂ'{ (model incon-
sistency) F gHE 1 e H B § 2

() Heda fAewEOr H FEE (signal extraction
problem) ¥ f&F¥ YHR FEHN =1 S € 2
T@ GEE &1 98 Y[ I% W T guE
o % ?

@) T yemmel @ F e § 2

3+4.5)
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)

(8) 2485
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 ?
" | "~
(if)  What yearly rate of@mh of output do we need
_ .
if we want tc&@crease unemployment by two
N

percentage points over the next four years ?

(iii) 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,

Download all NOTES and PAPERS at StudentSuvidha.com

(©)

(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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t10) 2485

What advice should you give to a central bank if

it wants to achieve the same results quickly ?

(143+2+1.5)

(@) WF S R 2w X ¥ S T Frem e waw

(®)

T

(i)

(if)

(iii)

W= T 0.4 (gy, - 3%)

IR W e gfs W ¥ RN Y =
3 s 1 e g 2 5 o 2 e
%t gfg X H ¥R ESE ST
H W fFE m@%\gwrcﬁ% ?

N
I &9 =ed ¥ fF R #t R F o
R a8 | 91 wiawa fogel &t frme & @
A HI g aiftier gfe R & SEwaHT
B 2
A wifs fF 2w # a=a & 9 H gEd
IBH (second baby boom) ST € | A% % Wl
F gfs  § 2 wiowm fagedt &1 gfa A
¥ 3 o1y 3l ® Frgm & 7 vftads sTafed
W € ? gEIETI

oA ifee fR fefaw @w FE TER ¥ on -
ne+ 0.1-2u & ne = 6n_. AF Htorq R o 1 HAA

(©

2485
(1)

W%lm?ﬁmﬁmﬂﬂﬁﬂmﬁ
g@ﬁﬁﬂﬁm%lﬁtﬁmﬁ]ﬁﬁm
ﬁaﬁwﬁs%maﬁaaﬁm$

mwwmmﬁﬂﬁﬂhaﬂ%%

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

m?ﬁﬁ?ﬁwaﬁn!—nf=_(%_5%)
%ﬂmmmﬁnf=nk

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

I T o SRISTIRY ey & s7o+t wrpfires
W M« = 12% | S T Firoka Tz
¥ 2% T R I o & qer o
(9 YN S 9 ST ) W W TS
T IHH! T W AT whem fag s
TG, S T T T FH T 2% T T
SIS T
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(b)

(@)

(12) -
e+ 1, e+ 2 T R TR TR o

(i) HEA TH H IS FT T Y Fred auf

(iv)

(#)

‘A nation loses control over money supply under

exchang
constant prices), thus

ineffective in changing output. H

fully effective in this case’.

TH IHH! Wplaw X ¥ FTW W@ 9232
w1 v fafeq S s ) # s
W H ATET ¥ 2

R @ Y W F AR N 2

Suppose a country with fixed exchange rate, full

employment, ﬁxe%&@cign prices and flexible

domestic prices§ﬁperiences unemployment and
N .
current ac@ defi¢it 'due to a fall in exports.
e -
Suggest ait 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)

e rate regime with perfect capital mobility (at

owever fiscal policy is

Do you agree ? Explain.

(7.5)

f'lxed‘

making monetary policy 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.

W i fR fer fafme <3, gof AR,
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
ATIfeh & ARl QAT St ! Wi H g
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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(®)

(©)

(14) 2485
‘st Rt ot wifreiterar & Ty frer fafea < wonet

(feeR A W) & T=0Iq Tk A G 1 MY
w fE=o @ 2§, 3R 3@ wer Ak A

SR F wRaf w o s @ I
% g 3 fegfe & gt Hifa qofa: gl
aﬁ%l'wmwaﬁﬁm%?mil

() e 9ra ® HIfEF (nominal) GDP = 100,

v = 4Ms—3oamaﬁﬁ§ p.= 200,

V=2 Ms =507, Q‘&Haaﬁﬁﬂﬂﬁﬁ
mwﬁu@nﬁﬁ@ﬁ%m

F gegar 9 fafrE & I@ ST wm
Aifsu fr e ) A & gE H Ms

F 10 whaw 1 g & It € @ T fafE
=7 fFg R gwifaa arit 7

(i) TTEE (depreciation) ® WRUTHEIEY g

Freai 3 A A T B w0 SR T
F gAEeA # faerad (lags), AR AT
# w3 ddEE § fRE R g
F T, TR

(@

(®)

(15) 2485

Discuss the portfolio adjustment under flexible exchange

rates using the extended asset market model in the

following cases :

(/)  Increase in the expected appreciation of foreign

currency.
(i) Increase in domestic interest rate. 4+3.5)

Assuming uncovered interest parity condition and
expected appreciation of foreign currency to be zero
initially, explain why the exchange rate overshoots its long
run equilibrium in response to an unexpected increase in

domestic money supply. (7;.5)

Explain using a suitable illustration what is meant by

covered interest arbitrage parity (CIAP).

Explain the process of adjustment in the following

situations :

@) when negative interest differential in favour of
foreign monetary center exceeds the forward

discount on foreign currency.

(i)  when forward premium on foreign currency exceeds

the positive interest differential in favour of

1 47y
domestic monetary centre. (3.5+2+2

N
P.l.\
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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) 1 foa= ﬂﬁfﬁ"{ : |

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

@) WY =S w® H g

mmﬁa SISt HHAT (uncovered interest Ip‘:arity) &t
T T W § R g5 W yeih gea-ats
(appreciation) 31 I HMA §T THEC S 51 H1
Agfd A sy gfe & uRumwew fatme
S YA SIEehTeA Hllg!?:l@-’u W h IR (overshoot)
= F %l ‘(\Q

AT w@%wm HHAT (covered interest

arbitrage paﬁ% CIAP) ¥ T aed % QEF EEREH|
e ® HeEa ¥ 99y

ﬁmﬁf&aﬁaﬁ@ﬁmaﬁmaﬁm—

() Wﬁ%ﬁﬁﬁm%%qaﬁmm

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

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

B SIS SRR ¥ afew ¥

16 3,500
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" This question paper contains 16+8 printed pages+11 Tables] uz J_)q

. Roll No. - : 4 v z:; .
. !r./""fb'f‘: (":E;‘)\
S.No. of Question Paper : 2486 i"'.-{..-;. ,
EE ‘.BR;\&‘ .
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: ‘.\'.:;-;U
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(Wifte your Roll N, v he top inmsdiasdly o receoNINO s question paper)
Note — Answers may be written éither in English or in Hindi;
but the same g{é?um should be used throughout the
paper. Q\Q’&\%
feouit :-—m@—www st &< Tt o s
# g afe Tl ST W W T @ e
<t : |
Attempt All sections.
Cah_didates are al]oweld to use simple calculators.
/W @8 & IW I
Wenfdal B WYURY g H ST
FA H oA F
| PTO,
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2486
Section A
(gue ')
Question No. 1 is compulsory. Altempt any one from Question

NOS« 2 and 3-

1 o 1 T 29 3 F A TR ww oo
s

A box contains four red balls, five white balls

ix bl
g\ ue balls;
Suppose that three balls are drawn ran y
N
()  What is the probability all@ 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

W fea W o W ¥ ot wee F § g o A

ﬁﬁlmmﬁ?ﬁ?ﬁiﬂﬁfﬁﬁmﬁmdonﬂy)
o g,

O VW R wfrmw ke g W

ﬁé@ﬁf"“ﬂ%t

(i)

(@)

(®)

( 3 ) 2486

af Freft Tz %1 ForepTen ST T S A S €,
awamﬁmhmw%ﬁwmmﬁ%g
w9 § F 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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(a)-wmm?ﬁﬁwmw(ABa .
, C)

®)

C 4 )
2486

5 frog w ¥ fom gﬁw@'m
o,
0359 025 ¥ U= oY ¥ W 3w %%40,
\ | Ry
wHl 8q T SATAH q s A (Cost OVemlm)
FY Wigwand HEL: 0.05, 0.03 F 0.15 ¥ TR i

ﬁ@’\cﬁﬁiﬂ?ﬁmﬁwwﬁm

(if) wmaﬁmﬁww%ﬁmtﬁﬁ
A% ?

() W@ agfes®s AR (Simple random sampling)
T Wiga gfage (Stratified sampling) 3“'\ qA
I T HITAC |

(i) Wieel FETOT (Sample variance) gufe T
(Population vmce)ﬁﬁﬂmﬁﬂ% 2 e
FAfeA (Degrees of freedom) @t A

RRLE

(@

)

(@

¢ 5§ - 2486

() How many ways are there t0 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 ?

2V+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 ta_til 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 & o s dm A 4 Am ¥ 7
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(6 )
2486

®) mm%@%@ﬁﬁaﬁmw
N “(Diased)
m%mﬂﬁﬁ@ead)ﬁwlm‘

o,%,l/;,%‘q’l%l@ﬁlﬁfﬂ@f@;m@
. T
m%wa‘raﬂmm%:

& 9 9N o™ ST W (taily &7 ﬁ

o F= § 2
. \\Q&Q |
TR W IADIR R o b,
N W ‘fﬂ&z & Smm 2 )
SECTION B
- (@ug ‘|
Attempt any two from Questions Nos. 4, .5 and 6.
T 457 6 F ¥t @ B AR
(@ Che*ck_whether. the foilowing functions can Serve
as probability mass functions for discrete random

variables -

2
0] x) = il sz 4
Sx) 30 forx=1, 2, 3, _
. 2 242
@) )= 77— forx=1,2 3.~ k.

«C 7))

2486

(b) Consider the cumulative distribution function for a

(a)

continuous random variable X :

F(x)=0 forx <0
= x2 for0 <x <1
="} | for x > 1
Find out :

(i) P[X = -fJ

24242

Sita #ify &6 o Frafafed wed &1 SgEm
STHTq Agfess W (Discrete random variables) ¥

Wihar fve B (Probability mass functions)

W R fF - owwar ¥

2
@ =2 .,x=1,2,34
30x 5 Sy ofy %g

@) fo) = 2= =1,2,3. kg

k(k+1)’x
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2486 i .' « 9 )

2486
b Th 'H?lﬁ., W 9T (Continuous random variable) ' ’ L
- ;

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

function) A «‘ﬁl%rq $ |
S 02

Fx)=0 x<0 %@
. 6 0.06
= x2 0<x<17%g

. ' _ () Compute the expected numbers of books sold on a
QY ) given day.

Q\Q‘G Y . (i) Suppose the shopkeeper stocks 6 books on a given

day and the book not sold by the end of the day -
2 . ; |

(i) P[ESX 51) - is returned at Rs. 30, find the expected net

3 . revenue. 313
(iid) P[X > ZJ

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

(a) '

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

Rs. 80, Let X = numiber of
er of books sold o i '
n 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
2 02 (if)y at most 33.4 minutes.

i
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( 10 ) -

@ Wﬁqﬁmw‘@waﬁsomﬁ

@ﬂaﬁ%asowﬂﬁéﬁ%lmwﬁ_

- Foeh et 3 a0t 7 T 2 s g
Wﬁﬁﬁﬁxwpmfﬁwm%:

X P(x)
0 0.05
1 - $§
| DY
2 \QQ}% 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#ﬁaﬂmﬁ
wmm%aﬁ**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.sﬁﬂzlaﬁ@?:@%ﬁm%ﬁtw

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
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(@)

(®)

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

qﬁaﬁqﬁ?tﬁ%@ﬂA,B,c,§aE@ﬁﬁ_ﬂ
¥ arfess : SO
mﬁ@%,z%@}ﬁm%x
Rl N |
AEBH‘#@&@%@‘ﬁaﬁﬁw%l
X w1 W ave s T

S EIfe AR aEn ¥ o wioe @ @
F H gEH T e ST ani J 8 50% TR

ﬁmm%lﬁaﬁﬁgﬁmw%%

,WWWﬁﬁﬁm,zﬁﬁ;asﬁvfm

() FF 4 WA W F

(i) 6 ¥ wW Few T S

( 83 ) 2486

SECTION C
(@ue ‘|

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

gsvf-;,sa'svﬁﬁ%%fa’r%maﬁm

@ A student takes up COUISES 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.

_(if) The probability that he gets more than 80 percent

statistics and 1SS than 50 percent

answers correct in
22

answers correct in Macroeconomics-

P.T.O.
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( 14 ) '2486
(b))  The number of courses taken up by a student at a

university has the following probability distribution -

- Number of Courses

Probability
X
L 02
$
2 g\\ 06
3 Q\Q 02

N

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 =

(i) Determine expected value and variance of X. 3+3
@ TUF fymmeff ot waw wEEA A witeaw!
(Statistics) ' WAfSZ S (Macroeconomics) F
YR B ¥ o @ A # G I F T

— - e

¢ 158 ) 2486

: ST
(Proportions) FH HHERM XA Y q g foea

s qur T AGDD -0 & HgE witaswal e
=l ﬁﬂﬁﬁgﬂ 'H'ﬂaﬂ giforeral S (Joint probability
density) q gf=Tenried (Approximate) foar S Tahdl
%

f(xy)='§'(2x+3y) 0<x<1,0<y<17%

(i) < aw H S e wifer § 36 80
mﬁﬁwwaﬁﬁ%%ﬁmm
aﬁmﬁsomﬁmmm@ﬁ
%l
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(16 )
g6 ¢ ) 2486

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

F W & et s S by A
‘ - X

o S Hw PupeT -1 0 1

X) | ¥ -1 1/6 173 1/6

1 ® 0 0 0 0

&g(\%?— I 116 0 116
2 §§% N, Show that their covariance is zero even though the two
3‘ s random variables are not independent. 6
02 (b) Let X, Xy X4 represent the times necessary to perform
HH Fﬁﬁ’m f& foremfafy R 1%@ T I three successive repair tasks at a certain service facility.

& Suppose they are independent, normal random variables
X| ¥ X, ¥ AN G Howwed @ o

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

fr ufie .
(Population) %7 ¥ : o2, 02, 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 :
distributi
stribution) JTq Qﬂ'&ml B PX tX X, < 160)

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

(i) iww&awﬁammﬁ'
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( 18 )

T
x T —
__] 0 I
Y |
1 1/6 13 6
0 0
0 Q‘\Q 0
1 N
1/6 . s
TYIsy f ' {oy
L5 = Eal W‘@l (Covariance) =

Wﬁfﬁmﬁﬁwﬁmﬁﬂmﬁﬁxl,xz,x3 gl
Wﬁﬁq%ﬁ%,mwmomal)m
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
Ffafen =t oy FHifT

@ 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

déviation 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 ¥ =1,

(i) the expected value of X given Y = 0. 243

T TR @ fafgd w wfes S H e
W%WWNQOO@WWW
s,ooom%aﬁsowﬁﬁﬁﬂﬁw
Sfest forn ST &, @ 59 A@ R
T fF T Sla wifes I ¢

() 24000 T9A q e w7

(i) 20000 T F 30,000 TA F g
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10.

(b) H R X T Y B OGIR Wfry

( 20 )

9 yoR

p(0, 0) = 04, p(0, 1) = 02, p(1, 0) =
frefafen =t M #ifs |
@ IWY=18 R X =71 qy

_ T (Conditional Probability Mass Func;
Clion)

(if) qﬁY=0€lﬁ‘rxmmﬁmqm
SECTION D N
(ma‘a)@‘(\

Att '
empt any two from Quest@%os. 10,11 ang 12.

0, 117 12 F {Y

(@)

(®)

X H IN i,

- X, denote a random sample from g norma|
distribution with méan-zero"and variance o2, () < o2
, <a.

Let X, X, ..

Examine the two estimators of o? 2 () X%n and
. i
) :

(#) Z;—T_—l- and show which of the following is an

\ g 2 s
unbiased estimator of o for finitely small sample. Will

your answer change if n — o 9 24241

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

L5 8) = (02 + 6)0-1 (1 — ) 0<y<l

Assume that the random sample of size n is

“t58nload all NOTES and PAPERS at StudentSuvidha.com

Uge
%

O.I,P(I, D=y,

gﬁaﬁ[fqug

11

(b)

(a)

0<co’ <0, o % 2 e (Estimators) T 1T

X\ o Tuizn
Ffe () X F @) 27y T "

frefefea § ¥ dme, RET (finite) EFR &
ofieet 3 of F1 TH A (unbiased) HFAE
¥ Ak noa & T e W AREa @
Srm ?

sl fafél (Method of moments) 1 FEwT q
fyfafed pdf § 6 1 STHfeA HITQ

o=@+ (- 0<y=l

A oo fF STER » H TH _znqﬁam IR
formn sm T

Given that Y, = 2.3, Y; =139, and Y; = 4.6 is a random
sample from :

—y/0
y33 yi

66*

£,:6) = for y > 0

Calculate the MLE for ©. 5

PO
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®)

()

(@

(®)

¢ B

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
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122 (a) In arandom 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

(b) A teacher wants to determine the average time taken by
1
a 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
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X4 B6
Tables of the Binomial Cumulative Distribution

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

PX =)= Cp'A-p)"
K\Q ' r=0

0.04

p= 0.01 0.02 0.0
=2

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

0.9999

0.9807 0.9604 00409 09216 0,025 0.8836 0.8649 0.8464 0.6281 0.8100 07225 06400 0.5625 0.4900 0.4225 0.3800 0.3025 0.2500
0.9@.9991 0.9984 0.9975 0.9964 0.9951 0.9936 0.9919 0.9900 0.9775 0.9600 0.9375 0.9100 0.8775 0.8400 0.7975 0.7500
1.0000 18800 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 1.0000 1.0000 1.000°
0.9703 0.9412 0.9127 0.8847 0.8574 0.8306 0.8044 0.7787 0.7536 0.7290 0.6141 0.5120 0.4218 0.3430 0.2746 0.2160 0.1684 0.1250
0.9997 0.9988.0.9974 0.9953 0.9928 0.9896 0.9860 0.9818 0.9772 0.9720 0.9393 0.8960 0.8438 0.7840 0.7183 0.6480 0.5748 0.5000
1.0000 1.0000 1.0000 0.9999 0.9999 0.9998 0.9997 0.9995 0.9993 0.9990 0.9966 0.9920 0.9844 0.9730 0.9571 0.9360 0.8088 0.8750
1.0000 /1.0000 “4.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

x=0
1
2
x=0
1
2
3
=4 x=0 0.9506 0.9224 0.8853 0.8493 0.8145 0.7807 0.7481 0.7164 0.6857 0.6561 0.5220 0.4096 0.3164 0.2401 0.1785 0.1286 0.0915 0.0825

1
2
3
4
x=0
1
2
3
4

&

0.9994 09977 0.9948 0.9909 0.9860 0.9801 0.9733 0.9656 0.9570 0.9477 0.8905 0.8192 0.7383 0.6517 0.5630 0.4752 0.3910 0.3125
10000 1.0000 0.9999 0.9998 0.9995 0.9992 0.9987 0.9981 0.9973 0.9963 0.9880 0.9728 0.9492 0.9163 0.8735 0.8208 0.7585 0.6875
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9999 0.9995 0.9984 0.9961 0.9919 0.9850 0.9744
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
58570 05039 08587 08154 07738 0.7339 0.6957 0.6581 0.6240 0.5905 0.4437 0.3277 0.2373 0.1681 0.1160
0.9990 0.9962 0.9915 0.9852 0.9774 0.9681 0.9575 0.9456 0.9326 0.9185 0.8352 0.7373 0.6328 0.5282 0.4284
10000 09999 0.9997 0.9994 0.9988 0.9980 0.9969 0.9955 0.9937 0.9914 0.9734 0.9421 0.8965 0.8369 0.7648
10000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9999 0.9998 0.9997 0.9995 0.9978 0.9933 0.9844
10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9997 0.9990
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
5109475 0.8858 08330 0.7628 0.7351 0.6899 0.6470 0.6064 0.5679 0.5314 0.3771 0.2621 0.1780 0.1176 0.0754 0.0467 0.0277 0.0156
1 lo9ess 0.9943 0.9875 0.9784 0.9672 0.9541 0.9392 0.9227 0.9048 0.8857 0.7765 0.8554 0.5339 0.4202 0.3191 0.2333 0.1636 0.1094
2 110000 0.9998 0.9995 0.9988 0.9978 0.9962 0.9942 0.9915 0.9882 0.9842 0.9527 0.9011 0.8306 0.7443 0.6471 0.5443 0.4415 0.3438
3 |1.0000 1.0000 1.0000 1.0000 0.9999 0.9998 0.9997 0.8885 0.8992 0.8887 0.9941 0.9830
4

5

6

0.9580 0.8375
1.0000 1.0000 1.0000
0.0778 0.0503 0.0313
0.3370 0.2562 0.1875
0.8826 0.5931 0.5000
0.9882 0.9460 0.9130 0.8688 0.8125
0.9876 0.9947 0.9898 0.9815 0.9688

=g Xx=

0.9624 0.9295 0.8826 0.8208 0.7447 0.6563
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9989 0.9996 0.9984

0.9954 0.9891 0.9777 0.9590 0.3308 0.8906
1.0000 1.0000°1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9998 0.9993 0.9982 0.9959 0.9917 0.9844

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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0.01  0.02

0.03

0.04 0.05

0.06 0.07

008 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
0.9980 0.9921 0.9829 0.9706 0.9556 0.9382 0.9187
1.0000 0.9997 0.9991 0.9980 0.9962 0.9937 0.9903
1.0000 1.0000 1.0000 0.9999 0.9998 0.9996 0.9993
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1:0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 4.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 (1,0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000..1.0000

0.5578 0.5168
0.8974 0.8745
0.9860-0.9807
0.9988 0.9982
0.9999 0.9999
1.0000 1.0000
1.0000 1,0000
1.0000 1.0000

0.4783
0.8503
0.9743
0.9973
0.9998
1.0000
1.0000
1.0000

0.3206 0.2087
0.7188 0.5767
0.9262 0.8520
0.9879 0.8687
0.9988 0.9953
0.9899 0.9896
1.0000 1.0000
1.0000 1.0000

0.1335 0.0824 0.0490 0.0280 0.0152 0.0078
0.4449 0.3284 0.2338 0,1586 0.1024 0.0625
0.7564 0.6471 0.5323 0.4199 0.3164 0.2266
0.9294 0.8740 0.8002 0.7102 0.8083 0.5000
0.9871 0.9712 0.5444 0.9037 0.8471 0.7734
0.9987 0.9962 0.9910 0.9812 0.9843 0.8375
0.9999 0.9988 0.9964 0.9884 0.9963 0.9922
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.0000 1.0000

1.0000 1.00
1.0000 1.0000

0.9999 0.9986 0.9987
1.0000 1.0000 0.89
1.0000 1.0000 1.0

S

0.8227 0.8508 0.7837 0.7214 0.6634 0.6096 0.5596
0.8973 0.9887 0.9777 0. 0.9428.0.9208 0.8965
Q\gﬁ 0.8942.0.9904 0.9853

998 0.9996.0.9993 0.9987

.0000+1.0000 1.0000 0.9999
0 1.0000 1.0000 1.0000 1.0000

1.0000 1.00%@ 000, 1/0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000

1.0000

1.0000 1.0000

1.0000 1.0000

0.5132 0.4703
0.8702 0.8423
0.9789 0.9711
0.9978 0.9966
0.9999 0.9997
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.4305
0.8131
0.9619
0.9950
0.99986
1.0000
1.0000
1.0000
1.0000

0.2725 0.1678
0.6572 0.5033
0.8948 0.7969
0.9786 0.9437
0.9971 0.9896
0.9998 0.9988
1.0000 0.9999
1.0000 1.0000
1.0000 1.0000

0.1001 0.0576 0.0318 0.0168 0.0084 0.003%
0.3671 0.2553 0.1681 0.1064 0.0632 0.0352
0.8785 0.5518 0.4278 0.3154 0.2201 0.1445
0.8862 0.8059 0.7064 0.5841 0.4770 0.3833
0.9727 0.9420 0.8939 0.8263 0.73%6 0.8367
0.9958 0.9887 0.9747 0.9502 0.9115 0.8555
0.9996 0.9987 0.9964 0.9915 0.8818 0.9648
1.0000 0.9999 0.8988 0.9993 0.89983 0.9961
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

=9 x=

0.9135 0.8337
0.9966 0.9869
0.9999 0.9994
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.7602
0.9718
0.9980
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.6925 0.6302
0.9522 0.9288
0.9955 0.9916
0.9997 0.9994
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.5730 0.5204
0.9022 0.8729
0.9862 0.9791
0.9987 0.9977
0.9999 0.9998
1.0000 "1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.4722 0.4279
0.8417 0.8088
0.9702 0.9595
0.9963 0.9943
0.9997 0.9995
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
0.7748
0.9470
0.8917
0.9991
0.9999
1.0000
1.0000
1.0000
1.0000

0.2316 0.1342
0.5995 0.4362
0.8591 0.7382
0.8661 0.9144
0.9944 0.9804
0.9994 0.9969
1.0000 0.9997
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.0751 0.0404 0.0207 0.0101 0.0046 0.0020
0.3003 0.1960 0.1211 0.0705 0.0385 0.0185
0.6007 0.4628 0.3373 0.2318 0.1495 0.0898
0.8343 0.7297 0.6089 0.4826 0.3614 0.2538
0.9511 0.9012 0.8283 0.7334 0.6214 0.5000
0.9900 0.9747 0.9464 0.8006 0.8342 0.7461
0.9987 0.9957 0.9888 0.8750 0.8502 0.8102
0.9999 0.9996 0.9986 0.9962 0.9908 0.9805
1.0000 1.0000 0.9999 0.9997 0.8982 0.9580
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

=10 x=

0.9044 0.8171
0.9957 0.9838
0.9999 0.9991

1.0000 1.0000

0.7374
0.9655
0.9972
0.9999

0.6648 0.5987
0.9418 0.8139
0.9938 0.9885
0.9996 0.9990

1.0000 1.0000 1.0000 1.0000 0.9989
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

YT R XRE-PRPRA T R4e 1 eood S epe¢dhee e mpppe 7.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.5386 0.4840 0.4344 0.3894
0.8824 0.8483 0.8121 0.7746
0.9812 0.9717 0.9599 0.9460
0.9980 0.9964 0.9942 0.9912
0.9998 0.9997 0.9994 0.9990
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

0.3487
0.7361
0.9288
0.9872
0.9984
0.9999

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

0.1969 0.1074
0.5443 0.3758
0.8202 0.6778
0.9500 0.8791
0.9901 0.9672
0.9986 0.9936

0.0563 0.0282 0.0135 0.0060 0.0025 0.0010
0.2440 0.1493 0.0860 0.0464 0.0233 0.0107
0.5256 0.3828 0.2616 0.1673 0.0996 0.0547
0.7759 0.6496 0.5138.0.3823 0.2660 0.1718
0.9219 0.8497 0.7515 0.6331 0.5044 0.3770
0.9803 0.9527 0.9051 0.8338 0.7384 0.6230

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
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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 0.35 0.4 045 0.5

=11 x=0

:0000

1.0000 1.0000
1.0000 1+0000
1.0000 +1.0000
10000 1.0000

0.8953 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
0.9998 0.9988 0.9963 0.9917 0.9848 0.9752 0.9630 0.9481 0.9305
10000 1.0000 0.9998 0.9993 0.9984 0.9970 0.9947
1.0000 1.0000 1.0000 1.0000 0.9999 0.9997 0.9995
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 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.00
1.0000 1.0000 1.0000 1.0¢8Y’ 1.0000

0.9915, 0.9871
0.9980 0.,9983
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

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
0.4922 0.3221
0.7788 0.6174
0.9306 0.8389

0.9841

0.9973 0.9883
0.9997 0.9980
1.0000 0.9998
1,0000 1.0000
1.0000 1.0000

1.0000

1.0000 1.0000

0.0422 0.0198 0.0088 0.0036 0.0014 0.0005
0.1971 0.1130 0.0606 0.0302 0.0139 0.0059
0.4552 0,3127 0.2001 0.1189 0.0652 0.0327
0.7133 0.5696 0.4256 0.2963 0.1911 0.1133
0.8854 0.7897 0.6683 0.5328 0.3971 0.2744
0.9657 0.9218 0.8513 0.7535 0.6331 0.5000
0.9924 0.9784.0.9499 0.9006 0.8262 0.7256
0.9988 0.9957 0.9878 0.9707 0.9390 0.8867
0.9999 0.9994 0.9980 0.9941 0.9852 0.9673
1.0000 1.0000 0.9998 0.9993 0.9978 0.9941
1.0000 1.0000 1.0000 1.0000 0.9998 0.9995
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.9496

1.0000

1.0000 0.99

1.0000 1.000

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

997
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.8864 0.7847 0.6938Q)6127 0.5404

0.9938 0.9769 0.
0.9998 0.9985 O§

.89191_0.88186
0.9893 0.9804
0.9990 10.9978
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

04759 0.4186
0.8405 0.7967
0.9684 0.9532
0.9957 0.9925
0.9996 0.9991
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

0.3677 0.3225
0.7513 0.7052
0.9348 0.9134
0.9880 0.9820
0.9984 0.9973
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

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
0.4435
0.7358
0.9078
0.9761
0.9954
0.9993
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000

0.0687
0.2749
0.5583
0.7946
0.9274
0.9806
0.9961

0.9884
0.9999
1.0000
1.0000
1.0000
1.0000

0.0317 0.0138 0.0057 0.0022 0.0008 0.0002
0.1584 0.0850 0.0424 0.0196 0.0083 0.0032
0.3907 0.2528 0.1513 0.0834 0.0421 0.0193
0.6488 0.4925 0.3467 0.2253 0.1345 0.0730
0.8424 0.7237 0.5833 0.4382 0.3044 0.1938
0.9456 0.8822 0.7873 0.6652 0.5269 0.3872
0.9857 0.9614 0.9154 0.8418 0.7393 0.6128
0.8972 0.9905 0.9745 0.9427 0.8883 0.8062
0.9996 0.9983 0.9944 0.9847 0.9644 0.9270
1.0000 0.9998 0.9992 0.9972 0.9921 0.9807
1.0000 1.0000 0.9999 0.9997 0.9989 0.9968
1.0000 1.0000 1.0000 1.0000 0.9898 0.9998
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

r—-\DW--IO\lJ‘quhbJNI-‘

B ek
W o = O

0.8775 0.7690
0.9928 0,9730
0.9997 0.9980
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

0.6730
0.9436
0.9938
0.9995
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.5882 0.5133
0.9068 0.8646
0.9865 0.9755
0.9986 0.9969
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

0.4474 0.3893
0.8186 0.7702
0.9608 0.9422
0.9940 0.9897
0.9993 0.9987
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

0.3383 0.2935
0.7206 0.6707
0.9201 0.8946
0.9837 0.9758
0.9976 0.9959
0.9997 0.9995
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

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
0.3983
0.6920
0.8820
0.9658
0.9925
0.9987
0.9998
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.0550 0.0238 0.0097 0.0037 0.0013 0.0004 0.0001
0.2336 0.1267 0.0637 0.0296 0.0126 0.0049 0.0017
0.5017 0.3326 0.2025 0.1132 0.0579 0.0269 0.0112
0.7473 0.5843 0.4206 0.2783 0.1686 0.0929 0.0461
0.9009 0.7940 0.6543 0.5005 0.3530 0.2279 0.1334
0.9700 0.9198 0.8346 0.7159 0.5744 0.4268 0.2905
0.9930 0.9757 0.9376 0.8705 0.7712 0.6437 0.5000
0.9988 0.9944 0.9818 0.9538 0.9023 0.8212 0.7085
0.9998 0.9990 0.9960 0.9874 0.9679 0.9302 0.8666
1.0000 0.9998 0.8983 0.9975 0.8922 0.9797 0.8539
1.0000 1.0000 0.9999 0.8997 0.9987 0.9959 0.9888
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 0.9999
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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001 002 003 004 005 0.06

0.07

0.08

0.09

0.1 015 0.2 0.25 0.3 035 04 045 0.5

08667 0.7536 0.6528 0.5647 0.4877 0.4205
0.9916 0.9690 0.9355 0.8941 0.8470 0.7963
0,997 0.9975 0.9923 0.9833 0.9699 0.9522
1.0000 0.9999 0.9994 0.9981 0.9958 0.9920
10000 1.0000 1.0000 0.9998 0.9996 0.9950
40000 1,0000 1.0000 1.0000 1.0000 0.9999
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
10000 1.0000 1.0000 1.0000 1.0000 1.0000
+ 0000 1.0000 1.0000 1.0000 1.0000 1.0000
1 0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000, 1.0000 1.0000 1.0000 100 10000
1.0000 1.0000 1.0000 1.00Q0<$0000 ,0000
1,0000 1.0000 1.0000 1. 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
1.0600
1,0000
1.0000
1.0000

0.3112
0.6900
0.9042
0.9786:
0.9965
0.9996
1.0000
1.0000
1.0000
10000
1.0000
1.0000
1.0000
1.0000
1.0000

0.2670
0.6368
0.8745
0.9685
0.9841
0.9992
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.2288 0.1028 0.0440 0.0178 0.0068 0.0024 0.0008 0.0002 0.0001
0.58460.3567 0.1979 0.1010 0.0475 0.0205 0.0081 0.0029 0.0009
0.8416-0.6479 0.4481 0.2811 0.1608 0.0839 0.0398 0.0170 0.0065
0.9559 0.8535 0.6982 0.5213 0.3552 0.2205 0.1243 0.0632 0.0287
079908 0.9533 0.8702 0.7415 0.5842 0.4227 0.2793 0.1672 0.0898
0.9985 0.9885 0.9561 0.8883 0.7805 0.6405 0.4859 0.3373 0.2120
0.9998 0.9978 0.9884 0.9617 0.9067 0.8164 0.6925 0.5461 0.3953
1.0000 0.9997 0.9976 0.9897 0.9685 0.9247 0.8498 0.7414 0.6047
1.0000 1.0000 0.9996 0.9978 0.9917 0.9757 0.9417 0.8811 0.7880
1.0000 1.0000 1.0000 0.9997 0.9983 0.9940 0.9825 0.9574 0.8102
1.0000 1.0000 1.0000 1.0000 0.9998 0.998S 0.9961 0.9886 0.9713
1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9994 0.9878 0.9935
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.999¢2 0.9997 0.9991
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8999
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

i
o
i
08 3 N h B Gl b e

=]

+ 10
11
12

‘13
14
15

——— e

0.8601 0.7386 0.6333.@¥¥21 0.463310.3953
0.9904 0.9647 0.9276R8.8809 (078290 0.7738
0.9996 0.9970 O. 0.979%, 0.9638 0.9429
1,0000 0.9998 0.9992 0.8976 0.9945 0.9896
1,0000 1.0000 0.999940.9998 0.9994 0.9986
1.0000 1.0000 1,0000\1,0000 0.9999 0.9999
1,0000 1.0000 %0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0060 1.0000 1.0000 1.0000
1,0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.000G 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.3367
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 0.0352 0.0134 0.0047 0.0016 0.0005 0.0001 0.0000
0.5490 0.3186 0.1671 0.0802 C.0353 0.0142 0.0052 0.0017 0.0005
0.8159 0.6042 0.3980 0.2361 0.1268 0.0617 0.0271 0.0107 0.0037
0.9444 0.8227 0.6482 0.4613 0.2969 0.1727 0.0905 0.0424 0.0176
0.9873 0.8383 0.8358 0.6865 0.5155 0.3519 0.2173 0.1204 0.0592
0.9978 0.9832 0.9389 0.8516 0.7216 0.5643 0.4032 0.2608 0.1509
0.9997 0.9964 0.9819 0.9434 0.8689 0.7548 0.6098 0.4522 0.3036
1.0000 0.9994 0.9958 0.9827 0.9500 0.8868 0.7869 0.6535 0.5000
1.0000 0.9999 0.9992 0.9958 0.9848 0.9578 0.9050 0.8182 0.6964
1.0000 1.0000 0.9999 0.9992 0.9963 0.9876 0.9662 0.9231 0.8431
1.0000 1.0000 1.0000 0.9999 0.9993 0.9972 0.9907 0.9745 0.9408
1.0000 1.0000 1.0000 1.0000 0.9999 0.9995 0.9981 0.9937 0.9824
1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9997 0.9989 0.9963
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9995
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

=20 x=0

qmu‘.hwhb\-a

0.8179 0.6676 0.5438 0.4420 0.3585 0.2901
0.9831 0.9401 0.8802 0.8103 0.7358 0.6605
0.9890 0.9929 0.9790 0.9561 0.9245 0.8850
1.0000 0.9994 0.9973 0.9926 0.9841 0.9710
1.0000 1.0000 0.9997 0.9990' 0.9974 0.9944
1.0000 1.0000 1.0000 0.9999 0.9997 0.9991
1.0000 1.0000 1.0000 1.0000 1.0000 0.9999
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.2342
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
0.9999

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
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7= 001 002 003 004 0.05 006 007 008 009 04 015 0.20 00;'5221 og:s:r 00?.':24 02.945 . Oo::is 02_551 -
= = : 7.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9987 0.9900 O. i . : ; ;

i 3 :fgggg :fgggg ].gggg 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 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1:0000 1.0000 1.0000 0.9994 0.9961 0.9829 0.9468 0.8725 0.7507 0.5881

11 |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 0.9949 0.9804 0.9435 0.8692 0.7483

12 11.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.00Q0 40000 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 1.0000.1.0600 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 «{'@00@ 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. %,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 0.9998

18 |1.0000 1.0000 1.0000 1.QQ@G)1.009071.0800 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

=125 x=0 |0.7778 0.6035 04670 08604 0.2774 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 0.8280087358 0.64240.5527 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. é‘O.QZSS 0.8%28 0.8129 0.7466 0.6768 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 @a 0.9885 09659 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 0.9999Q9992 020972 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 1.0000M.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 11.0000 1.0000 1.0000N\1'0000 0.9998 0.9995 0.9987 0.9972 0.9946 0.9905 0.9305 0.7.800 0.5611 0.3407 0.1734 0.0736 0.0258 0.0073

7 11.0000 1.0000 f: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 1.0090 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°.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 0.9995 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 0.8993 09998 0.9980

- 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 0.9999 0.9995

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 1.0000 1.0000 0.9999

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 1.0000 1.0000 1.0000 1.0000

m=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 0.0000 0.0000 00000 0.0000

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 0.0000 0.0000 0.0000 0.0000

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 0.0003 0.0000 0.0000 00000

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 0.0018 0.0003 0.0000 00000

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 0.0075 0.0015 0.0002 0.0000
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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
1.0000 1.0000 1.0000 0.8999
41,0000 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
41,0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 1.
1,0000 1.0000 1.0000&

1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.9967 0.9921
0.9994 0.9983
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

10000 1.0000 1.0000 1.0000<3:0000~1.0000

1.0000.1.0000

0 1.0000 .1:0000
10000 1.0000 1.000930000 .1-0000”1.0000
1,0000 1.0000 1@

1,0000 1.0000 0 1,0000 1.0000 1.0000
0000, 1,0000 1.0000 1.0000

1.0000 1,0000 1.0000 1.0000
4.0000+1.0000 1.0000 1.0000

1.0000+,1.0000 1.0000

0.9838
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
' 0.9992
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 0.9155 0.7802

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

0.9599 0.8737
0.9831 0.9348
0.9936 0.9699
0.9979 0.9876
0.9994 0.9955
0.9998 0.9986
1.0000 0.8996
1.0000 0.9998
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0.5

0.5785 0.3592 0.1808
0.7145 0.5025 0.2923
0.8246 0.6448 0.4278
0.9029 0.7691 0.5722
0.9519 0.8644 0.7077
0.9788 0.9286 0.8182
0.9917 0.9666 0.8998
0.9971 0.9862 0.9506
0.9891 0.9950 0.9786
0.9998 0.9984 0.9918
1.0000 0.99¢6 0.9974
1.0000 0.9999 0.9993
1.0000 1.0000 0.9998
1.0000 1.0000 1.0000

=40 x=0

0 N h bW

-9

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

0.6690 0.4457
0.9393 0.8095
0.9925 0.9543
0.9993 0.9918
1.0000 0.8988
1.0000 0.9999
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

0:2957 0.1954 0.1285 0.0842
0:6615 0.5210 0.3991 0.2990
0.8822 0.7855 0.6767.0.5665
0.9686 0.9252 0.8618 0.7827
0.9933 0.8790 0.9520 0.9104
0.9988 0.9951 0.9861 0.9691
0.9998 0.9990 0.9966 0.9909
1.0000 0.9988 0.9993 0.9977
1.0000 1.0000 0.9999 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 1.0000 1.0000
/1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.0548
0.2201
0.4625
0.6937
0.8546
0.9419
0.9801
0.9942
0.9985
0.9997
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

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
0.0001 0.0000
0.0006 0.0001
0.0026 0.0003
0.0086 0.0013
0.0238 0.0044
0.0553 0.0124
0.1110 0.0303
0.1959 0.0644
0.3087 0.1215
0.4406 0.2053
0.5772 0.3143
0.7032 0.4408
0.8074 0.5721

0.8849 0.6946
0.9367 0.7978

0.0000 0.0000 0.0000
0.0000 0.0000 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
0.0006 0.0001 0.0000
0.0021 0.0002 0.0000
0.0061 0.0009 0.0001
0.0156 0.0027 0.0003
0.0352 0.0074 0.0011
0.0709 0.0179 0.0032
0.1285 0.0386 0.0083
0.2112 0.0751 0.0192
0.3174 0.1326 0.0403
0.4402 0.2142 0.0769
0.5681 0.3185 0.1341)
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p= 0.01 002 003 004 005 008 0.07 008 009 04 045 0.2 026 0.3 035 0.4 045 0.5
m=40 x=18 |1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.00001.0000 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 |1.0000°1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1:0000 1.0000 1.0000 1.0000 1.0000 0.9891 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  ®.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9988 0.9917 0.9585 0.8659
24 [1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000%4.0000 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 4.0000" 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 1.00001.0000 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*%.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8998 0.9988 0.9917
28 11.0000 1.0000 1.0000 1.00883.0000 1:0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9996 0.9968
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 0.9999 0.9989
30 }1.0000 1.0000 1.000QHB000 1/000.4.0000 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 0.9999
32 |1.0000 1.0000 0 1.0000%1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
w=50 x=0 |0.6050 0.36@181 0.12990.0769 0.0453 0.0266 0.0155 0.0090 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 10.9372 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 03889 0 1561 0 0427 00077
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 0.8504 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 06701 0.3900 0 1611
22 11,0000 1.0000 1.0000 1.0000 10000 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 11.00p0 1,000, 1n0 Jigt_lé 1’00%5'20%%&\?? 1.09§0 1.&000 1?0000_1..0,000 1.0000 0.9996 0.9944 0.9604 0.8438 0.6134 0.3350
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N
N

RN .
p= 0.01 002 803 004 005 006 007 008 009 01 015 02 025 03 035 04 045 05 |
m=50 x-24 |1.0000 1.0000.N00000, 1,0000. 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.8976 0.9793 0.9022 0.7160 0.4439

25 |1.0000 1.000%1.0000-%,0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9991 0.9900 0.9427 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 0.8955 0.9686 0.8721 0.6641

27 |1.0000 1.0000 140000, 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°4.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8993 0.9924 0.9556 0.8389
29 |1.0000 1.0000+1:6000 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 0.9989 0.9986 0.9884 0.9405
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 0.9995 0.9947 0.8673
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 0.8998 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 0.9898 0.9991 0.9923
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 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9987
36 [1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9995
37 |1.0000 1.0000 1.0000 1.0000 1.0000 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
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
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t Table

ek prOl.D fos t 975 f o t 995 f 999 f 9905
one-tail 005 0.025 0.01 0005 0.001 0.0005|
twta'c‘i-'*f 010 0.05 0.02 001 0.002 0.001
6366 318.31 636.62

9925 22327 31.599

5841 10.215 12.924

4604 7173  8.610

4032 5893  6.869

3707 5.208  5.959

3499 4785  5.408

3.355. 4.501 5.041

3250 4297  4.781

3169 . 4144  4.587

3.106  4.025  4.437

3.055 3.930  4.318

3.012 3.852  4.221

2977 3.787  4.140

2947 3733  4.073

2921 3888  4.015

72898 = 3646  3.965

2878 3610  3.922

2861  3.579  3.883

2.845 3,552  3.850

2.831 3527  3.819

2819 3505  3.792

2.807 3.485  3.768

2.797 3467  3.745

2787 3450  3.725

2 2.779 3435 3.707
] <2771 3.421 3.690

2.04 12763 3408 3674

11, © 1699 .-2.04 2756 3396  3.659

3100 .71.697- - 12 2750 3385  3.646

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  3.390
1000 1646 1,962 2581 3098  3.300
7 - %1645  1.960 2576 3.090  3.291
90%  95% 99% 99.8% 99.9%

Confidence Level
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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 .00Q05. .0005  .0005
-3.1 .0010 .0009 .0009 .0009 .0008 .0008 .0008 ( .0p0B .0007  .0007
-3.0 .0013 .0013 .0013 .0012 .0012 .0011 .0014 ..0011 .0010  .0010
-29 0019 .0018 .0018 .0017 .0016 .0016 < 0015 .0015 .0014  .0014
-2.8 .0026 .0025 .0024 .0023 .0023 .0022 (.@021 .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
-25 .0062 .0060 .0059 = .0057 .0055 (%0054 .0052 .0051 .0049  .0048
-24 .0082 .0080 .0078 .0075 .0073~..0071 .0069 .0068 .0066  .0064
-2.3 .0107 .0104 - .0102 .0%9 0096, .0094 .0091 .0085 .0087  .0084
-2.2 .0139 .0136 .0132 s@ 9 (.0425° .0122 .0119 .0116 .0113  .0110
-2.1  .0179 .0174 .017%@.0166 0162 .0158 .0154 .0150 .0146  .0143
-2.0 .0228 .0222 . 02124, %0207 .0202 .0197 .0192 .0188  .0183
-1.9 .0287 .0281 @? 0268, .0262 .0256 .0250 = .0244 .0239  .0233
-1.8 .0359  .0351 @ 344 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 .06557 ,0643 = .0630 .0618 .0606 .0594 .0582  .0571  .0559
-14 .0808 .0793* .0778 .0764 .0749 .0735 .0721 .0708 .0694  .0681
-1.3 .0968 .0951 .093¢ .0918 .0901 0885 .0869 .0853 .0838  .0823
-1.2 .1151 1131 1112 1093 .1075 .1056 .1038 .1020 .1003  .0985
=114 1357 4335 314 1292 4270 «1251 1230 - 1210 1190 1170
-1.0 .1587 .1562 .1539  .1515 .1492 .1469 .1446 .1423. .1401  .1379
-09 .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
-0.4 3446 3409 3372 3336 3300 .3264 .3228 .3192 3156  .3121
-0.3 .3821 3783 3745 3707 3669 .3632 .3594 .3557 .3520  .3483
-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
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standard Normal Probabilities

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

to the left of z.

z .00 .01 02 03 .04 .05 06 .07 .08 _
5120 5160 .5199 5239 5279' 5319 5359

5517 /' 5557, /15596
5910 5987
6664
701977 %705
7357 7389
A1 TI04 ]
7967 7995
12 (8738, % 8264
8485 508

0.0 -
0.1
0.2
03
04 .
06 .
07 7580
0.8
0.9
1.0 .
1.2- .
14
15,
1.6
‘o
1.8
1.9
20 . 9778 9783 .
21 9821 ..9826 ' 9B30.%
el S0l 004 o
2.3 -19893" /..9896. 39

24 9918 9920
26 9953 9955
27" 19965 9966 99 L9969 9970 1 99715 9972 | 0973
28 9974 9975 . 9977 9978 9979 9979  .oom

29 9981 9982 ~ 9982 ..9983.° 9984 ' .9984°. .9985 "'

3.0 .9987 9987 .9987 9988 9988  .9989 9989 .gogg
31, 9990, 9991 9491 - .999); 9992 : .9992(; 9907 .
32 9993 9993 9994 9994 9994 9994 9994
34 9997 9997 9997 9997 9997 9997 9997

o ﬁ?“;ﬁs ?123‘:</$
7422 7454

9515 9525
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