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The question paper consists of four questions.” Attempt all four questlons
There is internal choice in each questlon Marks allotted to each questlon are 1nd1cated in
parentheses Use of simple non-programmable calculator is allowed

- . Statistical tables are attached for your reference.
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1 () If the joint PfObablllty denSlty function of two continuous random variables X and
Y is given by :
' 2 o
f(x,y)= g_(x-+2y)V0v<x<'1,0<y<1

0 othérwise

PTO.
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(@ Find out the unconditional expected value of X.

(b) Find out the conditional expected value of X, given that Y =

DD b

(© Are X and Y independent random variables ?; : 5

@@ A corf;pany that makes processed gheese in interested - in determihjng whether some
suppliers are adding water to their milk supply. It is known that excess water
decreases the freezing point of milk. The freezing point of natural milk is normélly
distributed with mean of —0.545° Celsius and standard deviation 0.008° Celsius.
A sample of 25 containers of milk is selected and .t'h‘je sample average freezing
point is determined to be —0.550° Celsius. Do you think there is sufﬁc_ieI;t
evidence, at- 5% level of significance, that the company éhoul‘d pUrsué investigation

of its milk suppliers ? State the null and alternate hypotheses carefully. 3
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P.T.O.
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Suppose X and Y are two random variables having the same standard deviation.
Consider two new variables, U and V defined as follows : U = X + Y and

V = X - Y. Prove that the covariance between U and V is zero. 5

A large candy manufacturer produces packs of candy targeted to weigh 50 grams.
A quality control managér working for the bompany was cpncérned' that the
variation in the actual weights of the targéted 50 gram packs was larger than

acceptable. In an attempt to estimate ‘0, the standard deviation' of the weights
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of all of the 50 gram packs the manufacturer makes, he took a random sample
of size 20 -packs. The random sample yielded a sample variance of 4.2 grams.

Use the random sample to “derive a 95% confidence interval for ©. 3
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P.T.O.
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Using quarterly data for 1965. Q1 to 1983. Q4 (76 observations) for an

economy, the following model of consumption function was estimated :°

PCE; = B, + B,PD] + B,INTRATE, + u

.whe‘re
PCE Personal consumption expenditures in billions of dollars
PDI : Personal disposable income in billions of dollars

INTRATE : Prime interest rate,'charged by banks, in percent
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The table below has estimates of the coefficients and their ¢ ratios :

Estimates of Coefficients _t Ratios for‘ statistical
Significance
Constant | —10..96 ' -3.33
PDI ' 0.93 249.06
Intrate -2.09 -3.09

(@) Interpret the slope coefficients.

(b) Perform an appropriate test, at 5% level of significance, to see if marginal

‘propensity- to consume is statistically different from 1.

o If persoﬁal disposable income and personal consumption expenditures are
measured in millions of dollars instead Qf billions of dollars, what will be

‘thé new numerical value of the coefficient of PDI and its  ratio ? 7

P.T.O.
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(i) Show that the coefficient of determination, r* in a simple regression model,

Y; = B, + BZX;. + u, is obtained using the formula

o _ by x!

.
Sy?

where b, is the ordinary least squares estimator of B, and x; and y; denote _

the deviations of X and Y observations from their respective means. 3

() T derTen RG.1965. Q1 N 1983 Q4 & aﬁa 1 @ty (76 YFO) b
WWWW.M%WW%W@HWWW
fFar ™

PCE, = B, + B,PDL, + B,INTRATE, + u;

PCE :  wfmm s9im =@ (swal <hem )

PDI : Eicsuc e I SR )
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Constant ~10.96 | -3.33
PDI | 0.93 : 249.06
Infratg —2.0; ' -3.09

(1) T TONRl H S IS

(Q)Wé@%%ﬁwﬁ-wmﬁnaﬁmmﬁmm:m%,
s yhEE WA WK W TH IO e FR |

(H)ﬁﬁwﬁaﬂammammmﬁmw%m

meswiiw'maﬁpm%m’ﬁamtm

$ wu sifE® WA @ A 2 7
P.T.O.



( 10 ) | 7079

() <Y fF TF WURW WAsAW Y, = B, + BX, + u, H fuRw wne,

UN

P frefofen @3 & W fEw W@ ¥

o _ by ox?

v N
Zy?

Sl b, B, ®I Wéfm i aqmm% xiéryia?n XaYam?f—am'?’r&
meft & e §1 | | | 3
o
- (Irgam)
Using timé series data f9r 1979 to 2009 for a cert_ain" economy, the following
-modelv of demand for money was estimated :
MD; = B, + B,Y; + B3INTRAT.Ei + u,
where

MD Quantity of money demanded, measured in billions of rupees

Y : National income, measured in billions of rupees
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INTRATE : Interest rate on '3 month treasury bills, measured in percent

The table below has estimates of the coefficients and their standard errors :

Esltimates of Coefﬁcients Standard Errors
Constant 0.903 0.009
Y 0530 . ‘0.‘112 |
Intrate | ~-0.0261 | 0.101

~ (a) Interpret the slope coefficients. -

(b) Test the overall significance of the model, at 5% level of signiﬁcance, if
coefficient of determination reported for the model 1s 0.519. 5
Using data for 120 individuals, the following model of wage ‘determination was
estimated
WAGE; = B, + B,IQ; + 'B3PGRADi + oy

P.T.O.
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- where
WAGE : Hourly wages, in R'upees:
IQ : | o Intelligent Quotient, measured on a scgle of 70-130
PGRAD : Dummy _variabl¢ = 1, if the individual is a pos_tgraduate
= 0, if the individual is a undergraduate
The regre?sion resultg were reported as follows, (standard errors in parentheses) :

W, = 224.8438 + 5.07661Q; + 498.0493PGRAD;

(66.6424)  (0.6624)  (20.0768)

2

0.4540

I

- (@) Write down the estimated regression equation for: post-graduates and under-

graduates.
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(5) Test the stafistical significance of dummy variable at 5% ‘level of significance.

What conclusion can you draw from this test ?

© If PGRAD was defined to take values [0_? 2] instead of [0, 1] will the
éstimated» value of B; and its standard error change ?7° Wh?t about its
statistical significance ?

@) Frd semm ¥ 1979 @fgoo9'a# 2 = éfﬂﬂ stwst = —

MD; = B, + B,Y; + B;INTRATE; + y;

L
MD. gmﬁqﬁ(maﬁﬁ)»
Y I e (SFE T )

.mTRATE:maﬁa(m ﬁ)‘?ﬁ?%?’mﬁ’ﬂﬁaﬂ

P.T.O.
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.Co‘nstant | 0.003 0.009
L - 0530 0.112 |
Intrate | —.0.0261 0.101

‘(a)m'ﬁwizﬁ E3l 'an@n o |
(a)smwé?mjwmmﬁwmﬁﬁaﬁm,wﬁ
W'HTE'@‘ % fau frufor i 0519 wmr wm %
@) 120 R @ afmg‘rmwm G ﬁu&m% ﬁwfaﬁaan’fsa
s fE T
WAGE; = B, + B,IQ, + B,PGRAD, + u.

WAGE : TG S v, e
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1Q : gﬁ; 'ﬁf%ﬂ _Intelligent Quotient, ineasured 70-130 & T W
PGRAD : T W - | AR = T sfeems &
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| W, o= 224.8438 + 5.07661Q, + 498.0493PGRAD;

(66.6424) - (0.6624) (20.0768)

2 = 0.4540

~|
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P.T.O.
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)] Considér the Cobb Douglas production function in its stochastic form :
Q = eO‘KtBLtYe”

where Q denotes output, K denotes capital input and L denotes " labor input, e

is the base of natural logarithm and u is the random error term.

Formulate a model that can be used. to" estimate the parameters o, B and Y
using ordinary least squares. Show that this model implies a constant partal
elasticity of output with respect to labor but a variable marginal - effect’ of labor

on- output. -3

() In studying the movement in production workers’ share in value added in the

primary metal industry for an economy based on annual data for 1980-2000, the
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following linear trend and quadratic trend models were considered :

t t

Model A : Y, = B, + Byt + u
‘Model B DY, = A+ Ayt A3t2 + ut>

where .Y : Labor’s share in value added

t : time

‘The following regress_iori results were obtained, ¢ ratios in parentheses :

Model A ¥, = 04520 - 0.0041 ¢
¢ (2.535) (-3.9608)

R2 = 0.5284, Durbin Watson’s d = 0.8252

Model B Y, = 04784 — 00127 ¢ + 0.0005
t Q031 - (-32724) (2.7777)

RZ = 0.6629, Durbin Watson’s d = 1.82

7079

P.T.O.
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(@) Use the Durbin Watson test to check if there is autocorrelation in Model

A 7 In Model B ? Use oo = 5%. What conclusions do you draw ?

(6). The linear trend model of labor share can be viewed as a restricted version -
of the quadratic trend model. Perform a suitable test, .at 5% level of
significance,. to see if the linear trend model is better than the quadratic

trend model.

(c) Based on your conclusions in part (a) and (b) above, justify the inclusion .
[ 4 .

of the quardratic term /2 as an explanatory variable in Model B.

(d) Do you think ‘we need to worry about multicollinearity in the qﬁadratic trend

"model ? 7
() FF TEW ST W W FER R

Q = éaKzBLtYeu_
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- Model A @ Y, = B, + By +

. 2
Model B : Y, = A, + Ayt + Ay? + u

P.T.O.
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WY{@q@ﬁmW?ﬂ’ﬁﬁ
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Hed A Y, =

, = 04529 — 0.0041 ¢

t o (2.535)  (~3.9608)

R? = 0.5284, Durbin Watson’s d = 0.8252
Aqled B - S?t =

= 0.4784 - 0.0127  + 0.0005 2
(2.031) (-3.27249) . (2.7777)

R?Z = 0.6629, Durbin Watson’s 4 = 1.82
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Or
(3rga)
Using cross-sectional data for 130 households, the following model was estimated :
FE, = B, + B, In TE; + 4
Where : FE : Expenditure on food, measured in rupees

TE : Total expenditure, measured in rupees

P.T.O.
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The table below has estimates of the coefficients and their standard errors :

Coefficient . Standard Error
Constant 0.9303 0.03 63
In TE —0.0777 _ 0.0035

Rz

(@)

©®)

©

(@

= 03508, R? = 03501 F = 468.645"

Which economic. phenomena is being studied using this model ?
Interpret the slope coefficient in this model.

Derive an expression for the elasticity of expenditure on food with respect

to total expenditure.

If the relationship between FE and TE is respecified as a reciprocal
model, then how. would the interpretation of the intercept term differ in the

models ? - 6
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(i) Explain step by step, how you would use the Breusch Godfrey Lagrange Multiplier

test for detecting autocorrelation in a regression model ? In what ways is it better

than the Durbin-Watson test ? 4

() 130@%@%&@@3@%@%&@3%%
[ERIEKIR]
FE, = B, + B, In TE; + u
S - FE : oW W o, T A
TE:wm,mﬁ

W@Wamﬁmg@ﬁﬁw&rﬁaﬁmﬁﬁﬁm%;

IES - AT qfe
o 09303 | 0.0363
n TE _0.0777 | 0.0035

RZ = 03508, R? = 03501  F = 468.645
P.T.0.
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() A researcher wanted to study the relationship between the demand for a
commodity Q, its price P, and disposable income of the consumer, Y. The

following model was proposed :

Qi = By + BP, + ByY, + u;.
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Based on 30 observations}, the following regreséion result was obtained (’ﬁ.gures‘
in parentheseé are the standard ErTors).
Model 1 :
Q, = 9205 — 0.142 P, + 0236 Y;
se. (5.84) (0.067) ‘(0.031) '
However, if .income, a relevant and importar-lt‘ vériable, is Qnﬁtted from 'thev ‘above
model, then the following regression result was obtained (Figures in parentheses
are the standard errors).
Model 2
Q, = 89.97 . 0.107P,
se _(11.87) .(6;118)

(d) In the context of a speciﬁcation error ‘committed in Model 2, explain the
concept of omitted variable bias. In what way is the change in sign of

the price coefficinet in the misspecified model attributable to the omitted

.variable bias ?
P.T.O.
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(b) From the given regression results, obtain an estimate of slope coefficient in

the rcgression of omitted variable, Y on the included variable. P. -5

(). Based on data on research and development expenditure (R&D) and sales for
18 industry groups in the United States, - all measured in millions of Adollars, ﬂle

following regression results were reported, (standard errors in parentheses),
R&D, = 1929931 + 0.03198ales;
se  (533.9317)  (0.0083)

Since the cross-sectional data included heterogeneous units, heteroscedasticity was
likely to be present. White’s test was performed using ordinary least squares
residuals, e, of the above regression and the following results were obtained :

¢ = 6219665 + 229.3508Sales, - 0.000537Sales?

R? = 0.5891
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(@ AUse the R? value reported in the auxiliary regression to test if ‘the model

indeed suffers from 'heteroscedasticity. Perform the test, at 5% level of

significance, and state the null and alternate hypotheses. clearly.r
() In the light of yom answer in part (@) what can you say abbut the R&D

régression results reportéd above 7 .5
e 3o§&ruﬁaeaqu@a@aﬁqh Q & TWH Frw
pa Yy WS @ @ WY Wa¥ w FEET FA AN ¥
Frofefon @S TROT W g <mﬁm§%f
Hisd 1 7

Q = 97._‘.0'5' ~ 0.142 P, + 0236 Y;

se  (5.84)  (0.067) (0.031)

P.T.O.
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Q, = 89.97 + 0.107P,

se  (11.85)  (0.118)

(o) S Hew 2§ W ¥ frewone® ¥ (specification- error) B WRYE

F B mi = rﬁ et arfiaa (qmi&ed variable bias) 1 STHRTT

P wEE A @ e @ g 8 whedt e ER @ 9
-mm@ﬁmﬁwmm%?

(@) R mwmm@mm Y W & ufmfad | P W
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(i) WY TS AR A 18 SO WyE ¥ ’S‘ﬁ%T q ﬁﬁmm £ aﬂm‘f

(@ @ wE =R $.WWW@HWWWW§Q

(v ¥ g )

R&D, = 192.9931 + 0.0319Sales;

se  (533.9317)  (0.0083)
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% ST HE fHS (cross-sectional data) foera TEEG W omaiRd 9,
JeR AW (heteroscedasticity) F TR R Rl W ¥ IR TS
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5 frefafeq Wfom wE g
Zz — 6219665 + 229.3508Sales; — 0.000537Sales?
R? = 0.5891
(a)%@ﬁﬁﬁq%ﬁmwﬁnma‘:qﬁw Fifo & =
ﬁ'mﬁmm#m'%lsmmﬁmwm
Qﬂwaﬂﬁm'wﬁxﬁrﬂﬁaammﬁww:m
It |
@ m.;‘eﬂ’ § o TR B MR W Wy 9 foaEm =@ wEm
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P.T.0:
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@O A résearcher postulated‘ that the population density, Y in a district depends on
its distance, .X, from a central business district. The 'following regression» results
were obtained from a sample of 39 districts. (Figures in p'ar'en'dleses. are t mﬁos).
Model 1 :

InY, = 10.093 — 0239X;
t = (547)  (-12.28)

Model 2 :

.

1 .
R TN - 0.2258./X;

E'
=)

t = (47.87) (-15.10)
Y =Population density (measured as thousands of people living per square
.
kilometer of the district)
X =Distance in kilometers from central business *district.

(a) Why do you think Model 1 was transfdrméd into Model 2 and

reestimated ? What implicit assumption underlines this transformation ?
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(b)) How can you get back to Model 1 (the untransformed modei) from the
results. of Model 2 ? Write ddwn this estimated equation and interpret -its
iﬁtercept and slope coefficients. _ 5

“Adding an irrelevant variable (one that has a truly zero coefficient) to a model

has the same. effect as high mulfic_ollinéarity when it comes to properties of the

ordinary least squares estimators of parameteré. While the irrelevant variable. 'car'l

be dfopped, the same cannot be stated for highly collinear variables.” Comment

on the above statement.

taa'sﬂuaﬁﬁaﬁw%ﬁsmwmﬁamﬁmﬁa@

@(X).ﬁ?ﬁskm%rawwﬁwﬁﬁi%uﬁmf@ﬁmﬁf@a

wmuﬁmm@z(ﬁwﬁﬁtmﬁqw’s‘)
Hed 1
nY, = 10.093 — 0.239X;

= (547)  (-1228)

P.T.O.



(i)

7079

(.32 ) 7079

[qleda 2

InY,

!

N =9932\/— - 0.2258X,
= (4787) (15100
Y =SSN WE (R st W o feeme )
X -dfm At e 4 g frer
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AREAS UNDER THE STANDARDIZED NORMAL DisTRlBUTION

Example

Pr(0< Z<1.96) = 0.4750
Pr(Z > 1.96) = 0.5 - 0.4750 = 0.025

1.96

7079

Z .00 .01 .02 .03 .04 .05 .06 07 .08 09,
0.0 0000 0040 .0080 .0120 .0160° .0199 .0239° .0279 .0319 .0359
0.1 0398 .0438 .0478 .0517 .0557 .0586 .0636 .0675 .0714 .0753
0.2 0793 0832 0871 .0910 .0948 .0987 1026 1064 .1103 1141
0.3 1179 1217 1255  .1293  .1331  .1368 .1406 .1443 .1480 .1517
04 1554 1591 .1628 .1664 .1700 .1736 .1772 .1808 .1844 .1879
0.5 1915 .1950  .1985 .2019 .2054 .2088 .2123 .2157 .2190 .2224
0.6 2257 2201 2324 2357 .2389 2422 2454 2486 2517 .2549
0.7 2580 2611 2642 2673 2704 2734 2764 2794 2823 .2852
0.8 2881 2910 .2939 .2967 = .2995 .3023 .3051 .3078 .3106 .3133
09 3150 .3186 3212 .3238 .3264 . .3288 .3315 .3340 .3365 .3389
1.0 3413 3438 .3461 .3485 .3508 .3531 ~.3554 3577 .3599 .3621
1.1 3643 3665 .3686 .3708 .3729 3749 .3770 .3790 .3810 .3830
1.2 3849 3869 .3888 .3907 .3925 .3944 3962 .3980 3997 .4015
1.3 . 4032 4049 4066 4082 .4099 4115 4131 4147 4162 4177
1.4 4192 4207 4222 4236 4251 4265 - 4279 4292 4306 4319
1.5 4332 4345 4357 4370 . 4382 4394 4406 4418 4429 4441
16 |- 4452. 4463 4474 4484 ..4495 4505 4515 4525 .4535 .4545
1.7 4454 4564 4573 4582 4591 4509 4608 4616 .4626 4633
1.8 4641 4649 4656 4664 4671 4678 4686 4693 .4699 4706
1.9 4713 4719 4726 4732 4738 4744 4750 4756 4761 4767
2.0 4772 4778 4783 4788 4793 4798 4803 4808 4812 4817
2.1 4821 4826 .4830 4834 4838 4842 4846 4850 .4854 4857
2.2 4861 - 4864 4868 4871 4875 4878 4881 4884 4887 4890
23 4803 4896 .4898 .4901 .4904 4906 4908 4911 4913 4916
2.4 4918 4920 .4922 4925 .4927 4929 4931 4932 4934 4938
25 4938 4940 4941 4943 4945 4046 4948 4949 4951 4952
2.6 4953 .4955° 4956 4957 ..4959 4960 4961 4862 4963 .4964
2.7 - 4965 4966 .4967 4968 .4969 4970 4971 4972 4973 4974
28" 4974 4975 .4976 4977 4977 4978 4979 4979 4980 .4981
2.9 . 4081 4982 4982 4983 4984 4984 4985 4985 4986 .4986
3.0 4087 4987 4987 4988 .4988 .4089 .4989 4989 .4990 .4980
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PERCENTAGE POINTS OF THE ¢ DISTRIBUTION
Example
Pr(t > 2.086) = 0.025

Pr{t>1725)=005 fordf=20
Pr(jt| > 1:725) = 0.10
Pr 0.25 0.10 0.05 0.025 0.04 0.005 0.001
df 0.50 0.20 0.10 . 0.05 0.02 0.010 0.002
1 1.000 3.078 6.314 12.706 31,821 63.657 318.31
2 0.816 1.886 2.920 4.303 6.965 9.925 22.327
3 0.765 1.638 2.353 3.182 " 4,541 5.841 10.214
4 0.741 1.533 2.132 2.776 3.747 4.604 7.173
5 0.727 1.476 2.015 2.571 3.365 4,032 5.893
6 0.718 1.440 1.943 2.447 3.143 3.707 5.208
7 0.711 1.415 1.895 2.365 2.998 3.499 4.785
8 0.706 1.397 1.860 2.306 2.896 3,355 4501
9 0.703 1.383 1.833 2,262 2.821 3.250 4,297
R »
10 0.700 1.372 1.812 2.228 2.764 3.169 4,144
11 .0.697 . 1.363 1.796 2.201 2.718 3.106 4.025
12 0.695 1.356 1.782 2.179 2.681 3.055 3.930
13 0.694 1.350 1.771 2.160 - 2.650 3.012 3.852
14 0.692 1.345 1.761 2.145 2.624 2.977 3.787
15 0.691 1.341 1.753 2431 2.602 2.947 3.733
16 0.690 1.337 1.746 2.120 2,583 2.921 3.686
17 0.689 1.333 1.740 2.110 2.567 2.898 3.646
18 0.688 1.330 1.734 2.101 2.552 2,878 3.610
19 0.688 1328 | 1.729 2.093 2.539 2.861 3.579
20 0.687 | 1.325 1.725 2086 | 2528 2.845 3.552
21 - 0.686 1.323 1.721 2.080 2518 2.831 3.527
22 0.686 1.321 1.717 2.074 2,508 2.819 3.505
23 0.685 1.319 1.714 2.069 2.500 2.807 3.485
24 0.685 1318 | 1714 2.064 2.492 2,797 3.467
25 0.684 1316 | 1.708 2.060 2.485 2787 3.450
26 0.684 1.315 1.706 2.056 2.479 2,779 - 3435
27 0.684 1.314 1.703 2.052 2.473 2.771 3.421
28 0683 | 1.313 1,701 2.048 2.467 2.763 3.408
29 0.683 1.311 1.699 2.045 2.462 2.756 3.396
30 0.683 1,310 1.697 2.042 2.457 2.750 3.385
40 0.681 1.303 1.684 2.021 2.423 2.704 3.307
60 0679 | 17296 1.671 2.000 - 2.390 2.660 3.232
120 0677 | 1.288 1.658 1.980 2.358 2.617 3.160
x '0.674 1282 | 1645 1.960 2.326 2.576 3.090
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Example
Pr(F > 1.59) = 0.26

UPPER PERCENTAGE POINTS OF THE F DISTRIBUTION

.

Pt{F >242) =010 fordf M = 10
Pr{F>314)=005 andN,=9
Pr{F > 5.26) = 0.04
0 3.14 5.26
df tor
denom- di for numerator Ny dt for numerator Ny
inator - + - X Pr
I Pr 1 2 3 4 5 8 -7 8 [ 10 " 2 15 20 24 30 40, 50 60 100 120 200 500 ot
25 585 - 750 820 858 882 898 910 019 928 932 996 041 949 958 983 087 971 974 . 976 978 980 982 084 . 985 .2.;
1 10 399 495 506 658 672 582 589 504 699 602 605 607 612 617 620 623 625 627 628 630 631 632 633 633 A
05 161 200 216 225 230 234 237 233 241 242 243 244 246 248 249 250 251 252 262 253 253 254 254 264 ;05
- |% 25 300 315 © 323 328 331 334 335 357 G598 339 339 341 343 843 344 845 345 346 947 347 848 348 348 J;’g
2 40 BS53 900 916 924 920, 933 635 937 93 939 940 941 042 044 945 046 047 947 947 948 948 949 949 249 .
05 1BS 190 192 192 193 193 194 194 194 194 194 194 194 194 195 195 195 1956 . 195 185 195 185 195 195 .05
01 985 880 992 992 993 993 994 994 994 094 994 994 094 994 995 0995 935 995 995 895 995 995 995 895 .01
25 202 228 238 239 241 242 243 244 244 244 245 245 246  2.46 246 247 247 247 247 247 247 © 247 247 247 .22
g [0 554 546 539 534 531 528 527 525 - 524 523 522 522 520 518 518 517 516 515 515 S14. 514 514 514 513 .(1),5
05 101 955 928 912 901 894 883 885 881 878 878 874 B0 . B66 - 664 BE2 BEQ . 858 857 855 855 B854 853 853 %
01 843 308 295 287 282 279 92717 275 278 272 271 274 269 267 266 265 264 264 263 282 262 262 261 269
25 181 . 200 205 208 207 208 208 208 208 208 208 208 208 208 208 208 208 208 208 208 208 208 208 2.0: .fg
s AD 454 432 419 471 405 401 395 385 394 382 391 390 367 384 383 362 380 380 379 378 378 877 376 87 P
05 - 771 884 659 639 626 616 609 bO4 600 598 584 591 586 580 577 575 572 570 669 568 566 566 584 563 p
Q1 212 180 167 160 155 152 150 148 147 145 144 144 142 140 139 138 137 137 137 136 136 . 135 135 138 0
25 169 185 168 189 189 .189 189 189 189 189 189 189 189 188 188 188 188 188 187 187 187 187 187 187 'fﬁ
5 40408 378 362 352 345 340 387 334 332 3.80° 328 327 324 321, 319 317 - 346 . 345 844 343 342 afz a1t 810 .10
05 881 570 541 519 505 495 488 482 477 474 © ATl 468 462 458 453 450 446 444 443 441 440 499 437 496 .g?
01 183 133 121 4 MO0 107 105 103 102 101 896 089 §72 955 947 938 920 824 920 913 91 908 004 902 |
25 .-182 176 178 178 179 178 178 - 178 477 177 W7 77 176 476 175 175 175 175 174 174 74 174 . 174 174 fg
s 0 378 848 320 348 3N 305 301 298 286 294 292 290 287 284 282 280 278 277e 276 275 274 273 273 272 g
05 599 514 478 458 439 428 421 415 410 ' 406 403 400 354 387 384 381 377 375 374 371 370 369 868 367 po
' o1 137 108 878 915 875 847 - B26 810 798 787 779 772 756 740 731 723 794 709 706 699 687 693 690 688 |
25 187 170 172 172 AN 179 170 170 169 169 164 168 168 167 167 166 166 165 . 165 1.65: 165 165 165 1.25 ﬁ.
7 10 359 326 807 206 288 283 278 275 272 270 268 067 263 280 . 258 256, 25 2852 250 250 248 248 248 247 o
© |05 558 474 485 412 397 387 379 373 368 364 360 - 357 351 344 341 238 534 332 330 397 . 327 325 .32¢ 328 05
ot 122 955 845 785 748 7.19 699 684 672 662 654 647 831 646 607 599 591 586 582 575 574 570 567 565 0
25 - 184 168 167 168 166 165 164 1684 163 163 183 162 162 161 160 160 150 150 159 158 168 158 158 1.: f.g
8 A0 346 311 2892 281 273 267 262 259 286 254 252 250 248 242 240 238 236 285 234 232 232 231 20 2 g
05 -532 446 407 384 369 368 350 344 339 335 331 928 322 915 342 908 304 202 301 297 267 295 284 29 o
01 113 865 759  7.01 863 637 618 803 591 5.81 578 567 552 538 528 520 . 512 607 503, 496 495 49 488 486 .
26 151 162 183 183 152 161 160 160 159 159 158 158 157 158 156 155 155 154 154 153 153 153 153 153 ,ag
9 40336 801 281 269 281 255 251 247 244 242 240 238 234 230 228 - 225 220 222 221 218 218 247 . 217 2.18 .;5
05 512 426 386 368 , 348 337 320 323 318 344 310 307 301 284 290 288 283 280 279 276 275 273 272 2.7: %
01 108 602 899 642 606 580 561 547 535 526 518 571 496 481 473 465 457 452 448. 442 440 436 433 431 0




7079

UPPER PERCENTAGE POINTS OF THE £ DISTRIBUTION (Continued)

df for - df for
denom- df for numerator N, df for numerator Ny denom-
inator - inator
Ny P 1 -2 3 4 5 6 7 8 9 10 11 12 15 20 24 30 40 50 60 100 120 200 500 L] Pr Ny
25 149 160 160 159 - 150 158 157 156 156 155 155 154 183 15 152 . 15 151 150 150 149 149 149 148 148 25
10 A0 329 292 273 2,61 252 246 241 238 235 2.32 2.30 228 224 2.20 2.8 2.16 213 212 2.11 2.09 208 2.07 206 208 A0 10
05 4,96 4.10 3.7 348 3.33 3.22 3.14 3.07 3.02 2.98 2.94 291 285 2.77. 2.74 .70 2.66 2.64 262 2.59 258 2.56 255 254 05
o1 10.0 7.56 6.55 598 5.64 5.39 5.20 5.06 4.94 4.85 4.77 471 456 441 433 4.25 4.17 412 4.08 4.01 4,00 3.86 383 3gr O
25 147 158 158 157 156 155 154 153 153 152 152 151 150 © 149 148 148 147 147 147 146 146 - 148 145 145 25
i 40 323 286 266 254 245 239 234 230 227 225 223 221 217 212 210 208 205 204 203 200 200 189 188 187 .10 “
.06 484 3.98 3.59 3.36 3.20 3.09 3.01 295 2.90 285 2.82 278 272 2.65 261 2.57 2.53 2.51 2.49 2.46 245 243 242 240 05
ot 8.85 7.21 6.22 5.67 5.82 5.07 4.89 4.74 4.63 4.54 4.46 440 425 4.10 402 3.94 3.86 3.81 3.78 3.71 3.69 3.66 382 360 .Of
25 1.46 156 1.56 1.58 1.54 153 1.52 1.51 1.51 1.50 1.50 149 148 1,47 1.46 148 1.45 1.44 144 - 143 143 1438 142 142 .25
12 .30 3.18 281 2.61 248 239 233 2.28 2.24 221 219 217 215 210 2.06 2.04 2.0 1.98 187 1.96 1.94 183 1.92 191 190 .10 12
05 475 389 340 326 811 300 291 285 280 275 272 269 262 254 251 247 243 240 238 235 234 232 231 230 05
01 938 693 595 541 506 482 464 450 . 439 430 422 416 401 38 °". 370 362 35 354 347 345 341 338 3 0
25 1.45 1.55 1.55 1.53 1.52 1.51 1.50 1.49 149 148 147 147 146 145 -1.44 143 1.42 1.42 142 1.41 141 140 1.40 140 25
s A0 314 276 256 243 235 228 228 220 216 214 242 210 205 20t 198 198 193 182 180 188 188 186 18 185 .10 | 4,
05 467 381 341 3.18 3.03 292 283 277 2.7 267 2.63 260 253 246 . 242 238 2.34 231 2.30 226 225 223 .22 221 05
.0t 9.07 6.70 574 a1 4.86 462 444 4.30 4.19 410 4.02 3956 382 3.68 .59 3.51 3.43 3.38 3.34 3.27 325 322 3.18 3w 0
25 1.44 1.53 153 1.52 1.51 150 - 148 1.48 147 1.46 146 1.45 t.44 1.43 1.42 1.41 141 140 1.40 1.39 1.39 1.3% 1.38 138 .25
14 10 3.10 273 252 239 231 224 218 218 212 2.10 2.08 205 201 1.86 1.94 191~ 1.89 1.87 1.86 1.83 1.83 1.82 1.80 180 10 < 14
.05 4.60 374 334 an 2.96 285 2.76 270 265 2.60 257 253 246 239 235 2.3 227 2.24 222 218 2.18 2.16 2.14 213 05
01 886 €.51 556 5.04 4.69 448 4.28 4.14 4.03 3.94 3.88 380 3.66 3.5 343 335 3.27 3.22 3.18 31 3.09 8.06 3.03 3.00 .01
25 1.43 1.52 152 1.51 149 148 1.47 146 1.46 145 144 144 143 141 141 1.40 1.39 139 1.38 1.38 137 137 1.36 136 .25
s A0 807 270 249 236 227 221 216 212 200 206 204 202 187 192 190 187 185 18 182 179 178 177 176 176 10 -
05 4.54 3.68 3.29 3.06 2.80 279 2.7 264 2.59 254 251 248 240 233 229 225 220 . 218 216 212° 21 210 208 2'.07 05
o0 8.68 8.36 542 489 4.56 432 4.14 4.00 3.89 3.80 3.73 367 3852 3.37 3.29 3.21 3.18 3.08 3.05 2.98 296 292 2.89 287 , 01
25 142 151 151 150 148 147 146 145 144 144 144 143 141 140 189 138 187 187 136 136 135 135 134 1M 3
16 A0 3.05 = 267 2486 233 224. 248 2.13 2.09 2.08 203 2.0t 198 1.94 1.89 1.87 1.84 1.8 179 1.78 1.76 175 1._?4 173 172 .10 16
05 449 3.63 324 -3.01 288 274 268 259 254 249 2.46 242 235 228 224 219 215 212 21 2.07 206 2.04 2.02 201 0§
0 8.53 6.23 5.29 477 4.44 4.20 4.03 3.89 3.78 3.69 3.62 355 341 3.26 3.18 310 3.02 297 2.93 2.88 2.64 2.81 278 275 O
.25 142 1.5 1.50 1.49 1.47 1.46 -1.45 1.44 143 1.43 1.42 141 140 139 138 . 137 1.36 1.35 1.35 1.84 1.34 1.34 1.& 133 28
17 10 3.03 264 244 231 222 215 210 - 206 208 2.00 1.08 196 1.9 1.88 1.84 1.81 1.78 1.76 1.75 1.73 172 17 1.68 169 .10 7
05 4.45 359 3.20 296 281 270 2.61 255 249 245 241 238 281 228 2.18 215 210 2.08 2.06 202 2,01 189 1.97 196 .05
01 840 . 61 518 467 434 410 893 379 368 359 352 846 331 816 308 300 292 287 283 276 275 271 268 28 0
25 141 . 1.50 1.49 148 146 145 144 143 142 1.42 1.41 140 139 1.38 1.37 136 135 134 1.34 1.33 133 1,32 132 .18 25
18 10 301 262 242 220 220 2138 208 204 200 198 196 193 189 18 181 178 175 174 172 170 169 168 167 185 -0 s
05 441 855 316 283 277 266 258 2.51 2.46 24 2.37 234 227 2.19 2.15 Y23 2.06 2.04 202 1.98 197 195 1.93 - 1.%_ 05
0t 8.28 6.01 5.09 4,58 425 401 384 371 3.60 = 351 3.43 337 323 3.08 3.00 292 2.84 .2.78 275 268 266 262 2.59 257 .0t
25 141 149 149 147 146 144 143 “1.42 1.41 141 1.40 140 1.38 137 1.36 135 1.34 133 133 132 1.32 1.3 131 © 130 2%
\9 A0 289 261 240 - 227 248 211 206 202 198 186 194 191 186 18 178 176 173 171 170 167 167 165 184 18 .90 "
05 438 952 343 290 274 263 254 248 242 238 234 281 223 216 21 207 203 200 198 194 193 161 189 18 05
K] 818 . 593 -850t 4.50 417 394 377 3.63 3.52 343 3.36 330 3.15 3.00 292 284 276 27 267 280 2.58 255 2.5 249 .01
.25 1.40 1.49 148 146 145 144 143 1.42 1.41 1.40 139 139 137 1.36 1.35 1.34 133 1.33 1.32 1.31 1.31 1.30 130 128 .25
2 0 207 258 238 225 216 208 204 200 196 194 . 192 189 184 179 177 174 171, 168 168 165 164 163 162 16 0 20
.05 4.?5 3.48 310 .. 287 271 2860 2.51 245 2.39 2.35 .31 228 220 2.12 208 204 1.98 187 1.5 1.9 190 1.88 1.88 184 .05
01 810 585 494 443 410 887 370 - 356 346 837 820 323 309 204 28 278 260 264 261 254 252 248 244 242 O

(Continued)
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UPPER PERCENTAGE POINTS OF THE F DISTRIBUTION (Continued)

df for . . df for
denom- dt for numerator Ny df for numerator N; dgnrom-
inator inator
e Pr 1 2 3 4 5 8 7 ‘8 ‘9 10 7 2 15 20 24 30 40 . 50 60 00 120 200 500 w Pr Ne
25 140 148 147 145 144 142 141 14D 188 138 138 137 18 134 133 132 181 13 140 . 130 130 129 128 128 .25
22 o 205 286 245 222 213 - 206 ~ 200 197 183 10 188 186 181 178 173 170 167 18 164 181 180 159 158 . 157 .10 2
05 430 344 305 282 266 255 248 240 234 230 228 228 215 207 208 188 194 191 189 185 1B4 182 180 178 06
61 795 572 482 431 399 376 359 345 335 326 348, 312 298 283 275 267 258 25 250 242 240 236 233 231 .0
25 138 147 146 144 143 141 140 139 188 138 137 138 135 133 132 13 430 129 128 128 128 27 & 126 25
2 10 293 254 233 218 210 204 188 184 19 188 185 183 178 173 170 167 184 162 161 158 157 156 154 153 10 24
05 426 340 301 278 262 261 242 236 230 228 221 238 21 203 198 1854 189 186 184 180 179 77 115 173 05
61 782 561 472 422 3% 367 350 386 32 347 309 303 289 274 286 258 <248 244 240 233 281 227 224 221 01
25 138 146 145 144 142 141 1389 138 137 137 136 135 134 132 131 130 129 128 128 126 126 - 128 25 125 25 .
2 10 281 252 231 217 208 201 196 1% 188 188 184 181 176 171 168 165 161 189 158 - 155 154 158 151 150 10 26
. 5 423 847 298 274 259 247 239 232 227 222 218 235 207 189 195 180 185 182 180 178 175 73 1711 189 05 .
‘ot 772 553 464 414 382 359 342 329 318 809 302 296 281 266" 258 250 242 236 233 225 228 219 216 213 .01
25 138 146 145 143 141 140 139 138 137 136 135 134 133 13 130 129 128 127 127 126 125 125 124 124 25
28 30 280 250 229 216 206 200 194 190 187 184 181 179 174 169 166 163 169 157 156 153 1582 1.5 149 148 30 28
o1 05 420 338 295 27 25 245 235 229 ‘224 239 235 212 204 1986 191 187 18 179 17 1718 17 160 167 185 .05
01 784 545 457 407 375 353 336 329 312 303 296 "300 275 260 252 244 235 230 226 218 217 213 209 208 O
25 138 145 144 142 14 148 - 138 187 136 135 135 134 132" 130 129 1.8 127 to8 128 125 12s 124 128 123 .25
20 30 288 249 228 214 205 188 193 188 18 182 178 177 172 & 164 161 157 155 154 151 150 148 147 146 0 30
- 05 417 . 332 292 269 258 242 233 227 221 218 213 209, 201 103 188 184 178 178 174 170 168 166 164 . 162 05
ot 758 539 451 402 870 347 330 317 307 288 291 284 270 285 247 239 230 225 221 213 211 207 203 200 01
25 136 144 142 140 139 137 136 135 134 133 132 131 130 128 126 125 124 123 122 120 1A 120 118 118 25
.0 0 284 244 223 208 200 4193 187 183 179 176 173 171 186 161 157 . 154 151 148 147 143 142 141 133 138 .10 40
03 408 323 284 261 245 234 228 218 212 208 204 200 1982 184 179 174 169 166 164 159 158 155 153 15t 05
o1 731 518 431 383 851 220 312 209 289 280 273 268 252 237 208 220 21 208 202 194 192 187 183 180 Ot )
25 135 0 142 14t 138 137 135 133 132 131 130° 120 128 127 125 124 122 121 120 149 117 117 116 15 115 26
&0 30 279 238 248 2064 195 187 182 177 174 171 168 166 160 154 151 148 144 141 140 136 138 133 131 120 10 .
05 400 315 276 283 237 225 217 210 204 198 195 182 184 . 175 170 165 159 .186 153 148 147 144 141 139 05
01 708 488 413 365 334 312 295 282 272 263 25 - 250 235 220 242 203 194 188 184 176 173 168 163 160 .0
) 25 . 134 - 140 139 137 135 133 131 430 128 128 127 126 124 422 121 118 118 117 116 14T 413 112 11 w0 26
12¢ J0 275 235 213 189 190 182 177 172 168 165 162 160 155 148 145 141 147 134 182 127 128 124 124 19 10 120
05 382 307 268 245 229 ‘237 209 202 198 191 187 183 175 186 161 135 150 146 148 137 135 132 128 125 05 T
‘01‘ 885 479 395, 348 317 296 279 266 256 247 240 234 238 203 185 18 176 170 166 156 153 148  t42 138 01
26 133 139 138 136 134 132 131 129 128 127 126 126.123 121 120 118 116 114 142t 110 109 108 106 25
200 A0 273 233 2N 497 188 180 175 170 166 163 160 157 152 146 142 138 134 131 128 124 122 120 147 114 10 200
‘05 289 304 265 242 226 214 208 198 193 18 184 180 172 182 157 152 146 141 139 132 129 126 122 119 05
01 876 471 388 341 31 288 273 260 250 ° 241 234 227 213 197 188 179 160 163 158 148 144 139 1R 128 01
25 132 1.38 1.37 1.35 1.33 1.31 1.28 1.28 1.27 125 124 124 122 1.18 1.18 118 1147 1138 142 1.09 108 107 .04 100 .25
oo 0 271 280 208 184 185 177 172 167 163 180 157 155 149 142 138 134 130 126 - k24 118 947 143 108 100 .10 ”
05 3.84 3.00 2.60 237 221 210 2.01 1.94 1.88 1.83 1.79 175 167 1.57 152 1.46 1.39 1.35 1.32 1.24 122 117 1.1 1.00 .05
.01 663 461 378 332 302 _ 280 264 251 241 232 225 218 204 188 179 170 158 152 147 136 i32 . 125 115 100 01
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UPPER PERCENTAGE POINTS OF THE x2 DISTRIBUTION

Example

Pr(x? > 10.85) = 0.95

95% area

25% area

Pr{y? >2383) =025 fordf=20
Pr{x? > 31.41) = 0.05
5% avea
xz
.0 1085 23.83 3141
Degrees™\_Pr
of freedom 895 .990 978 950 900 750 500 250 100 050 025 010 005
1y 392704 » 10-10 157088 x 10~ 082068 x 10~ 303214 x 1078 0157908  .1015308 . 454937 1.32830 2.70554 3.84146 5.02389 6.63490 7.87944
2 0100251 0201007 0506356 102587 210720 575364 1.38629 2.77259 4.60517 598147 7.37776 9.21034 10.5966
3 0717212 114832 215795 351848 584375 1.212534 2.36597 4.10835 6.25139 7.81473 9.34840 11.3449 12.8381
4 ,206950 297110 484419 710721 1.063623 . 1.92285 335670 5.38527 7.77944 9.48773 11.1433 13.2767 14.8602
5 411740 554300 831211 1145476  1.61031 267460 435146 6.62568 9.28635 11.0705 12.8325. 15.0863 16.7496
6 675727 872085 1.237347 1.63539 220413 3.45460 5.34812 7.84080 10.6446 12,5916 14.4494 16.8119 18.5476
7 988265 1.239043 1.68987 2.16735 283311 . 4.25485 6.34581 9.03715 12.0170 14.0671 16.0128 18.4753 20.2777
8 1,344419 1.646482 2.17973 273284 348954 507064 7.34412 10.2188 13.3616 15.5073 17.5346 20,0902 21.9550
g 1.734926 2.087912 2.70039 3.32511 416816 589883 8.34283 11.3887 14.6837 16.9190 19.0228 21.6660 23.5893
10 2.15585 255821 3.24697 3.94030 486518 673720 9.34182 12.5489 15.9871 18.3070 20.4831 23.2093 25.1882
- M 2.60321 3.05347 3.81575 457481 557779  7.68412 10.3410 13.7007 17.2750 19,6751 21.9200 - 24.7250 26.7569
12 . 3.07382 3.57058 440379 5.22603 630380  8.43842 11.3403 14.8454 18.5494 21.0261 23.3367 26.2170 28.2995
13 3.66503 4.10691 5.00874 589186 . 7.04150 920908 12,3398 15,9839 19.8119 22.3621 24.7356 27.6883 29.8194
14 4.07468 4.66048 - 5.62872 6.57063 7.78953  10.1653 13.3393 17.1170 21.0642 23.6848 26.1190 29.1413 31.3198
15 4.60094 5.22935 6.26214 7.26094 854675  11.0365 14.338¢ 18.2451 22.3072 24.9958 27.4884 305779 32.8013
16 5.14224 5.81221 6.90766 7.96164 9.31223  11.9122 15.3385 19.3688 235418 26.2962 28.8454 31.9999 34.2672
17 5.60724 6.40776 7.56418 867176 100852 127919 16.3381 20.4887 24,7690 27.5871 30.1910 33.4087 35.7185
18 6.2648% 7.01491 8.23075 639046 108649 136753 17.3379 21.6049 £5.9894 28,8693 31.5264 34.8053 37.1564
19 6.84398 . 7.63273 8.90655 10.1170 116508  14.5620 183376 227178 27.2036 30.1435 32.8523 36.1908 38.5822
20 .7.43386 8.26040 9.59083 10.8508 12442§ 154518 19.3374 23.8277 28.4120 31.4104 34.1696 37.5662 39.9968
21 8.03366 8.89720 . 10.28293 11.5913 132396 163444 20.3372 24.9348 29.6151 32.6705 35.4789 38.9321 41.4010
22 8.64272 9.54249 10.9823 12,3380 14.0415 ° 17.2396 21.3370 26.0393 30.8133 33.9244 36.7807 40.2894 42.7956
23 '9.26042 10.19567 . 116885 13.0905 14.8479  18.1373 22.3369 27.1413 82.0069 35.1725 38.0757 41.6384 44,1813
24 9.88623 10.8564 12.4011 13.8484 156587  19.0372 23,3367 28.2412 33.1963 364151 39.3841 429798 45.5585
25 10.5197 11.5240 13.1197 14.6114 16.473¢  19.9398 24,3386 29.3389 34,3816 37.6525 40.6465 44,3141 46.9278
26 11.1803 12,1981 13.8439 15.3791 17.2819  20.8434 25.3364 30.4345 35,5631 38.8852 . 419232 45.6417 48.2899
27 11.8076 12.8786 14.5733 16.1513 18,1138 '21.7494 26.3363 31.5284 36.7412 40,1133 43.1944 46.9630 49.6449
28 . 12.4613 13.5648 15.3079 16.9279 189392  22.6572 27.3363 32.6205 37.9159 413372 44,4607 48.2782 §0.9933
29 13,1211 14.2585 16.0471 17.7083 197677  23.5666 28.3362 33.7109 39.0875 42.5569 45.7222 49.5879 52.3356
30 13,7867 ™ 14.9535 16.7908 18.4926 205992 24.4776 29.3360 34.7998 40.2560 43,7729 46.9792 . 50.8922 53.6720
40 20.7065 22.1643 24.4331 26.5093 29.0505  33.6603 39.3354 456160 51.8050 56.7585 59.3417 63.6907 66.7659
50 27.9907 29.7067 . 32.3574 347642 - 37.6886 429421 49.3349 56.3336 63.1671 67.5048 71.4202 76.1539 79.4800
60 35.5346 37.4848 40.4817 43.1879 464583 522938 £9.3347 66.9814 74.3870 79.0819 83.2976 88.3794 919517
70 43.2752 45.4418 48,7576 51.7393 553290  61.6983 £9.3344 77.5766 85.5271 90.5312 95.0231 100.426 104.215
80 51.1720 53.5400 - 57.1532 60.3915 642778  71.1445 - 79.3343 88.1303 96.5782 101.879 106.629 112,329 116.321
90 59.1963 61.7541 65.6466 69.1260 732912 80.6247 89.3342 98,6499 107.565 113.145 118,136 124.116 128.209
100 67.3276 70.0648 74.2219 77.9295 823581  90.1332 99.3341 109.141 118.498 124.342 129.561 135.807 140,169
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6
7
8
9

-0.610
0.700
0.783
0.824
0879
0.927
0.971
1.010
1.045
1077
1.106
1333
1.158
1,180
1,201

1.2

‘1230

1,257

1.273
1,268
1.302
1.316
1.28
1.341
1,352
1.363
1373
1.383
1.393
1.402
141
1.419
1,427
11,435
1,442
1478
1503
1.528
1.549
1.567
1.583
1598
161
1.624
1,835
1645
1654
1720
1.756

1,400
1.358
1.332
1.320
1,320
1.324
1,331
1,340
1.350
1361
13N
1.381
1.381
1.401
1418

" 1.420
1.429.

1.437
1.446
1.454
1.481
1469
1.476
1.483
1.488
1.496
1,502
1.508
1.514
1.518
1.525
1.530
1535
1.540

1544

1566
1.588
1.801
1.618
1629
1.641
1.852
1.862
1671
1.679
1.687
- 1,684
1.748
1.778

0.467
0.559
0.620
0.697
0.658
0.812
0.851
0.908
0,048
0.982
1.015
1.046
1.074
1,100
1,125
1.147
1.168
1.188
1,208
1,224
1.240
1.256
1.270
1,284
1,297
1,309

1,821

1.333
1.343

1.354

1.364
1,373
1.382

1391

1.430
1.462
1480
1.514
1.836
1.554
1.571
1.586
1.600
1.612
1.623
1.634
1.708
1.748

1.896
1,777
1:699
1.641
1.604
1579
1,562
1.561
1.543
1.538
1.536
1.535
1.536
1.537
1538
1.541
1.543
1,548
1.550
1,558
1.556
1560
1563
1.587
1.570
1574
1577
1,580
1.584
1.587
1.590

1.594 .

1597
1800
1815

1628

1.641
1,652
1.662
1.672
1.880
1.688
1.696
1.703
1,709
1,716
1:760
1.789

0,958
0.455
0.525
0.585
0.858
0715
0.767
0.814
0.857
0.897
0.933
0.967
0.908
1.026.
1.083
1.078
1101
1128
1143
1162
1.181
1,198
1.214
1,229
1.244
1.258
1274
1,283
1.285
1307
1318
1328
1,338
1383
1421
1452
1.480
1503
152
1643
1,560
1575
1.588
1.602
1813
1.693
1.738

2,287
2128
2.018
1928
1.864
1.818
1778
1.750
1.728
1.710
1.896
1.685

1,876

1.869
1664
1.660
1.656

1.654

1.852
1,681
1,650
1.650
1.650
1,680
1.650
1.651
1.652
1.653

1.654

1655
1.658
1,658
1,658
1.668
1.674
1.681
1689
1,696
1.703
1.708

1716

1.72%
1726
1.732
1.736
1774
1.789

0.206
0376
0.444
0512
0.574

0.632

0.686
0.734

0718

0.820
0.859
0.894
0.927
0.958
0.086
1.013
1,038
1.062
1.084
1.104
1.124
1,143
1.160
1177
1,193
1,208
1.222
1.236
1,248
1.261
1273
1.285
1,336
1.378
1414
1,444
1471
1,494
1.515
1,534
1.550
1.566
1.578
1.592

1679

1.728

2414
2,263
21477
2.084
2.030
1.977

1,938

1,800
1.872
1,648
1.528
1,812
1,797
1,788
1778
1.767
1,758
1753
1747
1743
1.739
1,735
1782
1.730
1.728
1,726
1724
1723
1,722
1722
1721
1,720
121
1.724
1.727
1.734
1735

1738

1.743
1.747
1.751
1.756
1.768
1.788
1810

2.588

1.718

2.645
2506
2.390
2.206
2220
2157
2,104
2.060
2,023

‘1,991

1984
1.940
1.920
1.902
1.888
1,873
1.861
1.850
1.841
1.833
1.825
1818
1.813
1.808
1.803
1.76%
1,795
1.792
1.768
1.788
1,776
1.771
1.768
1.767
1.767
1.768
1.770
1.772
1.774
1778
1.778

© 1,780

1.820

!

1932

1.895
1875
1.861
1.850
1,843
1.837
1.834
1.831
1.829
1.827
1827
1.826
1,832
1.841

0.407

0.502
0.647
0.588
0.628
0.666
0.702

0735 -

0.767
0.798
0.628
0.854
0.879
0.804
0.827
0.950
0.871
0.99%
1.011
1.020
1047

1.188
1.201
1.253
1.208
1336
1.369
1.399
1.425
1.448
1468
1489
1.508
1.622
1,688

1,986
1.859
1.939
1.928
1910
1.901
1.863
1.888
1.881
1.877
1.874

1.863

1.110
1,470
1,222
1,268
1.308
1.339
1.968
1.398
1.420
1.442
1.482
1.694
1.685

1.948
1,835
1.926
1.916
1.808
1.803
1.898
1.877
1,874




