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4  Testing Hypotheses about a Single Linear Combination of the
Parameter

Consider

log(wage) = By + P1jc + Pyuniv + Byexper + u

where jc = number of years attending a two-year college
univ = number of years at a four-year college
exp er = months in the workforce.

We want to test whether 31 = 5. = 1f +he return from 1 More year

of educaiion g4 a JWhior ¢

ollege
is the same as hat )

H° B P = = H_ _ -
v T B, c P‘ Fa of Hae Whiversity

aga ihst
Ha: B17LF;_ ) Ho : p‘-F& #_o

2-tailed test

fur), f(2)

reject
—

orea = sigh ificant level
2

%
77

T, 2

. A we compute Ha
t = ( B,-B,)-0 V¢ t-$+odis+|'c and
se(f.-F,) Conpare with Hag
* cretical value

where s.e. (ﬁ,-?z) : ,l mﬁ‘;

Var (,)4 Var (§,) ~lcovu,,ﬁ
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another possible hypothesis test (one-tailed alternative)
H°:p1=Pz = He: 91—p;_=0
H&:F|<BzéHu" pq—p?_< 0

°* 1t is assumed +hat B, would not be more than b,

(returns to o 2-Year ccllfge would never be n,oe
Fhan retavins to wniver sty education )

i

o>

t = (

“\ | o>

1o z,)'o
~E-(§- §2_)

% Then go the extira note

® 0

areo =
Sighrficant |evel

5 Computing p-Values for t-Tests

e What is the significance level given the computed t-statistics?

ftn
1-tailed
This shaded ovea in Hne
rejection mgr ol s the
p-valne
fto ey
2 toled B

v oreject

total aveo
From 2 sides

1
.

o p-value : P(|T| > |¢])
T= t-distributed random vaviable with d-f. =h-k-j
t= computed & -statishic
~P-value = probabrlity Haad o Fandom T palue wil
be greater (ijn the | | term) tHaan owv t
ih the H, test.



EXTRA NOTES

In-class exercise

Conslcher the w\u\ll-fple regression Model/ asSWme
y = Bo+ p-. X‘l+ B)_Xz-f ﬁg)(3+ W

You wouwnld like +o 4est H, : §,-3p, =

Ho : otherwise is true
*f) wrerke the t-skatistic for testing Ho

t=(§,‘3§z)“1

S'e'(§1-3§z)

nad . N n
277) Define_© =B -3p, = Ho: 0, =1

A
t =0, -1 = Wwe need owr regressl'oh

— to have @, in it. So, S
byy . Jo, STATA
(6,) or oLs estimation will

dutomatically give § yse g,

Ho: 0, #1

/

n N a
Now, F1 91+3pz

By = 6,%38,

"

Substriute Th the Mmain regresioh and get

\l-: Bof(el+SBL)X7 4 P’-XL-‘.P;XQ 4‘ lA

]

Bo + 0, % F3B X, + Box, + B, X, + 1

[\l

Bo +0,X + F;_(\(,_+3X,) + F3X3 +w
* Now, the exPiaha’rovy variables are gorng +o be X, lxz.fgx“qhd X,

4}
e We can calculate t= 6, -1
s.e. 9,
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Example 1: Hq:3; >0, H,:fp; <0, df=140. 2 - table
fn, £y

= p-value = What showld be the siy nficant level,
given the critical value of -2.35 7)

D £find the shoaded area !

t 7,2
o.08§ © ’
suppose the calculated t; = —2.75
J
%tg: LP,’F;)/S.C.(i,) o. 003
e From the z-table, the value -2.75 corresponds to area = Y~ *%~-°
©.003

e Thus, p-value =

e Would we reject Hy if we use the significance level = 5%7 Yes
k RULE | we reject N, /f p-value < si9 value
Example 2: Hy: 8; =aj, H,:B;# a;, d.f=18. «wse ttable

fim
reject reject
— —_—
7%? %ﬁ\
L/ A‘/ 2
-2.18 (4 2.18

suppose the calculated ty, = —2.18

J

e From the t-table, the value -2.18 corresponds to area = 0-02 to 0.0s

e Would we reject Hy if we use the significance level = 5%7?

Yes, reyect He because the ared is 125s thah o.05 or p-valut < o0ys

6 Confidence Intervals (CI)

e Confidence Intervales for the POPULATION PARAMETER (§;)
L the range of values that would

e A 95% CI of j3; is given by capture the true g, ot a
157 chance

f(m)

(c is the percentile

in the ¢ -dvstribution wrth
h-k- d.f.




TABLE D.2

APPENDIX D: STATISTICAL TABLES

PERCENTAGE POINTS OF THE ¢ DISTRIBUTION
Example

Pr(t = 2.086) = 0.025

Pr(t = 1.725) = 0.05 for df = 20

961

0.05
Pr(lt| > 1.725) = 0.10
0 t
a2 Yol 1.725
/

Pr 0.25 0.10 0.05 0.025 | 4001 0.005 0.001

df 0.50 0.20 0.10 0.05—~ 1" 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 22327
3 0.765 1.638 2.353 3.182 4.541 5.841 10.214
4 0.741 1.533 2132 2.776 3.747 4.604 7173
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 4.501
9 0.703 1.383 1.833 2.262 2.821 3.250 4.297
10 0.700 1.372 1.812 2.228 2.764 3.169 4.144
1 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 2.131 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 2.552 2.878 3.610
19 0.688 1.328 1.729 2.093 539 2.861 3.579
20 0.687 1.325 1.725 2.086 2.528 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 1.318 1.711 2.064 2.492 2797 3.467
25 0.684 1.316 1.708 2.060 2.485 2.787 3.450
26 0.684 1.315 1.706 2.056 2.479 2.779 3.435
27 0.684 1.314 1.703 2.052 2.473 2.771 3.421
28 0.683 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 0.679 1.296 1.671 2.000 2.390 2.660 3.232
120 0.677 1.289 1.658 1.980 2.358 2617 3.160
00 0.674 1.282 1.645 1.960 2.326 2.576 3.090

Note: The smaller probability shown at the head of each column is the area in one tail; the larger probability

is the area in both tails.

Source: From E. S. Pearson and H. O. Hartley, eds., Biometrika Tables for Statisticians, vol. 1, 3d ed., table 12,
Cambridge University Press, New York, 1966. Reproduced by permission of the editors and trustees of Biometrika.
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Example 1: 95% CI df = 25
1)

value of q9.5th
percentile in the
divstribution

7/ c///,T

-2.06 o 2.0

A a
The 957 CI for p, = [ £y-2.06-s.e.¢p,), by +2.0¢ -se.tf)

Example 2: 99% CI d.4 2s
1)

Wl,\q{' percenHle ?? 99. 6
or areq < 1-0.00S5 = 0.99§

7 .

(o}

The 99 ¢I for Py= [By- 2983 - S.C. By, B, +2387 - S.€ §,)



| hfevewnce

Wage = pot Patduc

we waht to test

+B.expt . +U

— Hypothesis festing about “p” +the true parameter

abount the true impact () of each ¥ varrables Ceduc, experience)
on thet dependent variable (y).

BUT we don't Khow what the true p are. So, we wse g (estimator)
and SR(B) totest the hy pothesis,

A
£(p)
1 — vegect 1) Test if p “same humber
reethe— | ! %.9. By =0 X; has no impqc{- on Y
I
: ! By=1 = 1 whit T inx; correspond
| to 1 wnit y
! [
P = a hypothesized
value
\l/ eX. p=0 or g, =1 etc.
A
£(p)
(NN
= t-test & How?
reette— | C resect By~ By ~ tas
! I' S.e (p))
I
: I a
: B
R M
p S.Q.(Pj)

significant level = fotal area in the rejection regron

£

ass. df 100

/ =

T)

szreyect

aree 2X(0.S—0.4¢013)
= 2% 0.193

9:93%9% <= p-value

o Suppost ,we calculatfe o
k'S‘l’m‘\’lSh‘-: BJ-pJ < S.3%

5.2.(4,)

s Suppose ,we avre testing H, ! By=o,

. Haol B, 40
ZIE 2tailed 1est
St (5, . p-value = total shaded drea
P-volwue =

sighifrcant level which we will reject +the He or prob that wewill resect Ho.

% if P-value < Significant level = reject H, /I




F-test Vv\o{‘l'vu'h'olq

= we waht to test the significance of o Jrovp of h"?°”"“es (h"““'"’le hy potheses )

Grqdeus = Bot p, #times_front + B, # times_back + B, hr_study + B, past_ePa+ P gender +U

Ho © seat position doesn't have impatt on épa
B,=0 and B, =0 =>B‘=pz.-o

Ha: seat position matiers
B,#0 and B, #o
at least one of

or BiFo andpiso e h L, o

or f,50 oand g, #£0
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7 Testing Multiple Linear Restrictions: The F-test

Suppose the model is specified by

( y = B+ B1x1+ Bowa + B3x3 +u
Hy : B,=0and f;=0 — want to test ¢ x, and x, B0OTH
He , Hi : Hpisnot true have no impact on ¥,

We can use the F-test to test this type of "multiple hypotheses".

1. Our full model is called the "unrestricted" model (ur). Suppose it can be expressed

as: R Y= Bt BX 4B X, + B, 40 s True
D reject Heo

y = Bo+ Bix1 + Bowa + Baxs + ... + Brap +u

N

2. The model which takes out = (which we think its associated § = 0) is called the
restricted model (r).

_ 5 Y = B, + P,X,+ U IS Hrul = do hot reject H,

y:po+p,x,+ﬁzxz+ t B X +
oot B Xk ceen Bl P X
% /%’ PK Ft) K %“"' 2 k-gt2 K~%—-L+"'+kak+q
(r)
k /
T~



« So,7Feverytime you adg 1 more X variable, flhhe SSRY and R*T,
why don't we Keep the additiona) ¥ n the model 77

< Because every time we add 1 more x , vow(é‘s) will increase,

Muk"v\j the prediction of B less precive . So,we only keep the additiongl X
F 4/ they can im prove the modef enowgh

F(F)
N
H o : PZ = ej T, = o
}VP.)Q(J‘ Ho ! Ho hot +rue
F o~ F%,h-k~1
# of joint \d.f. of |
Hypo theses wnrestricted
being tested Model,
L/ we reject H, of Jorhtly no
. effect iF FoC
// Z N F
(v} " 7

cceritical value)



72 6. Multiple Regression Analysis (Inference)
3. Some useful facts

, 2
0] KZ” >Kl, because any addrtiong) X wowld increase R
Limprove fit),
= SSRy, <SSR,

© By including more x , the model s certainly better explained.
However , We would Irke to resect H, 15 4le inclusion of extra
vara bles doesn’t fmprove Hag mod el enough.

4. Other ways to calculate the F-statistics:

2 I{RSS
=) from R = 1-335R
SST R 755

We have F = Lkzw - kz,)/
¥ (1-Klur)
#otp” Ty

Tk -1« int
Hhat are n-k-l e indercept

set tolto T of slope p
#0f observation

D 1f we want to fest the sverall signrficance of the model

Ho:ﬁ,’ﬁ;=33=...=PK=o s Ha = othevrwise
2
F = %\ﬁzvf the mod el > wy
_— the "r " mode| has ho
3
U-R k- X at all,

Example: Suppose we are interested in understanding the determinant of a baseball
player’s salary.

y salary = season salary If we want to fest whether
years = years in major leagues pekformame has any impact
r { wy | gamesyr = games per year in the league on salary
bavg = career batting average
hrunsyr = homeruns per year Ho : waj - Pl\hu\syr : P,L. =0
rbisyr = runs batted in per year Ha : otherwise is true e

e the unrestricted model (ur) is defined by
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v
C, wr mod P.' Y %
regress log salary years gamesyr bavg hrunsyr rbisyr
Source 55 df MS Number of obs = 353
F( 5, 347) = 117.06
Model 308.989208 5 61.7978416 Prob > F = 0.0000
Residual 183.186327 347 .527914487 R-squared = 0.6278
Adj R-squared = 0.6224 &
Total 492.175535 352 1.39822595 Root MSE = .72658
log_salary Coef. Std. Err. t P>|t] [95% Conf. Interval]
yvears) .0688626 .0121145 5.68 0.000 .0450355 .0926898
gamesyr .0125521 .0026468 4.74 0.000 .0073464 .0177578
bavg 3 K .0009786 .0011035 0.89 0.376 -.0011918 .003149
%z3 { hrunsyry .0144295 .016057 0.90 0.369 -.0171518 .0460107
rbisyrsS .0107657 .007175 1.50 0.134 -.0033462 .0248776
_cons 11.19242 .2888229 38.75 0.000 10.62435 11.76048

e the restricted model (r) is defined by

X

I

° Wb\ey\ coV\SI.ieyl‘h
eacth of the performance

X one-by-one, hone of

regress (log salary years gamesyr H«Qw\ |/\GS o Sl.jlr\\"Fl'Cth' I'W\’Hlt‘l' af s

Source 55 df MS Number of obs = 853

F( 2, 350) = 259.32

SSE Model 293.864058 2 146.932029 Prob > F = 0.0000

SSR Residual 198.311477 | 350 .566604221 R-squared = 0.5971
Adj R-squared = 0.5948 &

SST Total 492.175535 352 1.39822595 Root MSE = .75273

log_salary Coef. S5td. Err. t P>t [95% Conf. Interval]

years .071318 .012505 5.70 0.000 .0467236 .0959124

gamesyr .0201745 .0013429 15.02 0.000 .0175334 .0228156

_cons 11.2238 .108312 103.62 0.000 11.01078 11.43683

*But when performing an F-test, perfornmance

Now, our Hy and H, becomes vt jernt im poct.

F= (SsR, -SSR, )/y
Hw!:
SSRur /7 Lh-K=1)
2
F=(@
= (19831 -183.18¢) /4 (i)
= 9.SS (1‘21)/5'\-#(-1
183-18€C /(353.5-)) - 2
£CF) :
N
— Reject at 57 Lel's we s/ level of sy
FR955  simce F=9.55 >2.6, we reyect Ho at 57 level
M\ and conclude that performances have Joint
. f effects on salary,
o ?
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TABLE D.3 UPPER PERCENTAGE POINTS OF THE F DISTRIBUTION
Example

Pr(F > 1.59) = 0.25

Pr(F >242)=0.10 fordf Ny = 10 5% area
Pr(F>3.14) =005 and N, =9 / 1% area
Pr(F > 5.26) = 0.01 l
0 3.14 5.26
df for or the # of Joint hypotheses fested (§)
denom- df for numerator N; ~
inator
(hek-)— N, Pr 1 2 3 4 5 6 7 8 9 10 11 12
siglevel
254 .25 5.83 7.50 8.20 8.58 8.82 8.98 9.10 9.19 9.26 9.32 9.36 9.41
1 107 .10 39.9 495 53.6 55.8 57.2 58.2 58.9 59.4 59.9 60.2 60.5 60.7
szl .05 161 200 216 225 230 234 237 239 241 242 243 244
.25 2.57 3.00 3.15 3.23 3.28 3.31 3.34 3.35 3.37 3.38 3.39 3.39
> .10 8.53 9.00 9.16 9.24 9.29 9.33 9.35 9.37 9.38 9.39 9.40 9.41
.05 18.5 19.0 19.2 19.2 19.3 19.3 19.4 19.4 19.4 19.4 19.4 19.4
.01 98.5 99.0 99.2 99.2 99.3 99.3 99.4 99.4 99.4 99.4 99.4 99.4
.25 2.02 2.28 2.36 2.39 2.41 2.42 2.43 2.44 2.44 2.44 2.45 2.45
3 .10 5.54 5.46 5.39 5.34 5.31 5.28 5.27 5.25 5.24 5.23 5.22 5.22
.05 101 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.76 8.74
.01 341 30.8 29.5 28.7 28.2 279 277 27.5 27.3 27.2 271 271
.25 1.81 2.00 2.05 2.06 2.07 2.08 2.08 2.08 2.08 2.08 2.08 2.08
4 .10 4.54 4.32 4.19 4.1 4.05 4.01 3.98 3.95 3.94 3.92 3.91 3.90
.05 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.94 5.91
.01 21.2 18.0 16.7 16.0 15.5 15.2 15.0 14.8 14.7 14.5 14.4 14.4
25 1.69 1.85 1.88 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89
5 .10 4.06 3.78 3.62 3.52 3.45 3.40 3.37 3.34 3.32 3.30 3.28 3.27
.05 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74 4.71 4.68
.01 16.3 13.3 121 11.4 11.0 10.7 10.5 10.3 10.2 10.1 9.96 9.89
.25 1.62 1.76 1.78 1.79 1.79 1.78 1.78 1.78 1.77 174 177 1.77
6 .10 3.78 3.46 3.29 3.18 3.1 3.05 3.01 2.98 2.96 2.94 2.92 2.90
.05 5.99 5.14 4.76 4.53 4.39 4.28 4.21 415 4.10 4.06 4.03 4.00
.01 13.7 10.9 9.78 9.15 8.75 8.47 8.26 8.10 7.98 7.87 7.79 7.72
.25 1.57 1.70 1.72 1.72 1.71 1.71 1.70 1.70 1.69 1.69 1.69 1.68
- .10 3.59 3.26 3.07 2.96 2.88 2.83 2.78 2.75 2572 2.70 2.68 2.67
.05 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.60 3.57
.01 12.2 9.55 8.45 7.85 7.46 719 6.99 6.84 6.72 6.62 6.54 6.47
.25 1.54 1.66 1.67 1.66 1.66 1.65 1.64 1.64 1.63 1.63 1.63 1.62
8 .10 3.46 3.1 2.92 2.81 2.73 2.67 2.62 2.59 2.56 2.54 2.52 2.50
.05 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.31 3.28
.01 1.3 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.91 5.81 5.73 5.67
.25 1.51 1.62 1.63 1.63 1.62 1.61 1.60 1.60 1.59 1.59 1.58 1.58
9 .10 3.36 3.01 2.81 2.69 2.61 255 2.51 2.47 2.44 2.42 2.40 2.38
.05 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.10 3.07
.01 10.6 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.35 5.26 5.18 5.:11

Source: From E. S. Pearson and H. O. Hartley, eds., Biometrika Tables for Statisticians, vol. 1, 3d ed., table 18, Cambridge University

Press, New York, 1966. Reproduced by permission of the editors and trustees of Biometrika.
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TABLE D.3 UPPER PERCENTAGE POINTS OF THE F DISTRIBUTION (Continued)

df for
denom- df for numerator Ny
inator
N, Pr 1 2 8 4 5 6 7 8 9 10 11 12
.25 1.40 1.48 1.47 1.45 1.44 1.42 1.41 1.40 1.39 1.39 1.38 1.37
20 .10 2.95 2.56 2.35 2.22 213 2.06 2.01 1.97 1.93 1.90 1.88 1.86
.05 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30 2.26 2.23
.01 7.95 5.72 4.82 4.31 3.99 3.76 3.59 3.45 3.35 3.26 3.18 3.12
.25 1.39 1.47 1.46 1.44 1.43 1.41 1.40 1.39 1.38 1.38 1.37 1.36
o4 .10 2.93 2.54 2.33 2.19 2.10 2.04 1.98 1.94 1.91 1.88 1.85 1.83
.05 4.26 3.40 3.01 2.78 2.62 2.51 2.42 2.36 2.30 2.25 2.21 2.18
.01 7.82 5.61 472 4.22 3.90 3.67 3.50 3.36 3.26 3.17 3.09 3.03
.25 1.38 1.46 1.45 1.44 1.42 1.41 1.39 1.38 1.37 1.37 1.36 1.35
26 .10 2.91 2.52 2.31 217 2.08 2.01 1.96 1.92 1.88 1.86 1.84 1.81
.05 4.23 3.37 2.98 2.74 2.59 2.47 2.39 2.32 2.27 2.22 2.18 2.15
.01 7.72 5.53 4.64 4.14 3.82 3.59 3.42 3.29 3.18 3.09 3.02 2.96
.25 1.38 1.46 1.45 1.43 1.41 1.40 1.39 1.38 1.37 1.36 1.35 1.34
o8 .10 2.89 2.50 2.29 2.16 2.06 2.00 1.94 1.90 1.87 1.84 1.81 1.79
.05 4.20 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24 2.19 2.15 2.12
.01 7.64 5.45 4.57 4.07 3.75 3.53 3.36 3.23 3.12 3.03 2.96 2.90
.25 1.38 1.45 1.44 1.42 1.41 1.39 1.38 1.37 1.36 1.35 1.35 1.34
.10 2.88 2.49 2.28 2.14 2.05 1.98 1.93 1.88 1.85 1.82 1.79 1.77
=0 .05 417 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16 213 2.09
.01 7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 3.07 2.98 2.91 2.84
.25 1.36 1.44 1.42 1.40 1.39 1.37 1.36 1.35 1.34 1.33 1.32 1.31
40 .10 2.84 2.44 2.23 2.09 2.00 1.93 1.87 1.83 1.79 1.76 1.73 1.71
.05 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 212 2.08 2.04 2.00
.01 7.31 5.18 4.31 3.83 3.51 3.29 3.12 2.99 2.89 2.80 2.73 2.66
.25 1.35 1.42 1.41 1.38 1.37 1.35 1.33 1.32 1.31 1.30 1.29 1.29
.10 2.79 2.39 2.18 2.04 1.95 1.87 1.82 1.77 1.74 1.71 1.68 1.66
o0 .05 4.00 3.15 2.76 2.53 2.37 2.25 247 2.10 2.04 1.99 1.95 1.92
.01 7.08 4.98 413 3.65 3.34 3.12 2.95 2.82 2.72 2.63 2.56 2.50
.25 1.34 1.40 1.39 1.37 1.35 1.33 1.31 1.30 1.29 1.28 127 1.26
120 10 2.75 2.35 2.13 1.99 1.90 1.82 1.77 1.72 1.68 1.65 1.62 1.60
.05 3.92 3.07 2.68 2.45 2.29 247 2.09 2.02 1.96 1.91 1.87 1.83
.01 6.85 4.79 3.95 3.48 3.17 2.96 2.79 2.66 2.56 2.47 2.40 2.34
.25 1.33 1.39 1.38 1.36 1.34 1.32 1.31 1.29 1.28 1.27 1.26 1.25
200 .10 2.73 2.33 211 1.97 1.88 1.80 1.75 1.70 1.66 1.63 1.60 1.57
.05 3.89 3.04 2.65 242 2.26 2.14 2.06 1.98 1.93 1.88 1.84 1.80
.01 6.76 4.71 3.88 3.41 3.1 2.89 273 2.60 2.50 2.41 2.34 2.27
2D 1.32 1.39 1.37 1.35 1.33 1.31 1.29 1.28 1.27 1.25 1.24 1.24
” .10 2.71 2.30 2.08 1.94 1.85 1.7 1.72 1.67 1.63 1.60 1.57 1.55
.05 3.84 3.00 2.60 2.37 2.21 2.10 2.01 1.94 1.88 1.83 1.79 1.75
.01 6.63 4.61 3.78 3.32 3.02 2.80 2.64 2.51 2.41 2.32 2.25 2.18




