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BEE 31702/ BWM 20502

A special dangerous mutated virus has spread across the globe, which causes a zombie
apocolypse. This has demanded an anti-virus vaccine to cure the sickness. The leading
pharmaceutical company, Umbrella Cooperation, has discovered that females are more
susceptible to the attack and are less likely to accept the cure. In order to verify this hypothesis,
the study surveyed a random sample of 425 people and each person is injected with the vaccine
with various dosage in millilitre (ml). The data of cured patients is summarized in Table Q1
The claim from the study suggested that the means for both genders who gets better would

not be more than 50.
Table Q1
Not Cured 2ml Sml 10ml Total
Female 60 54 61 46 221
Male 40 49 58 57 204
Total 100 103 119 103 425
(a) Find the means and sample deviations for both female and male samples.
(4 marks)
(b) State the null and alternative hypothesis.
(2 marks)
(c) Identify the Type I and Type II errors that corresponds to the hypothesis above.
(2 marks)
(d)  Test this claim using the critical value approach with 5 % significance for both males

and females separately.

(12 marks)
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Q2  Our nation is found to be in the lead among other South Eastern Asian countries in obesity.
The Ministry of Health has conducted a survey and discovered that Malaysians adore their
food. Breakfast food especially is particular high in fat and sugar. In order to lead a healthier
lifestyle, first, the ministry plans to learn, which of the two breakfast foods, i.e Nasi Lemak
or Roti Canai, is more beloved, so that it can be modified to be healthier. Table Q2 shows the
results when the survey is done amongst Malaysians in the region of Batu Pahat.

Table Q2
Nasi Lemak | Roti Canai
Sample size 11 13
Sample mean 2.16 4.82
Sample standard deviation 1.17 1.01

(a) Identify the difference of mean and standard deviation of the sample mean if the mean
of Roti Canai is greater than the mean of Nasi Lemak.
(3 marks)

(b)  Find the Z-distribution probability of Roti Canai if the sample mean is between
2.45 and 2.85, exclusive.
(7 marks)

(c) Calculate the true variance for a 95% confidence interval of the Roti Canai using the
x2-distribution.
(5 marks)

) Calculate the ratio for both true variances of the breakfast foods with a given 90%
confidence interval.
(5 marks)
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In order to increase tourism, the fastest internet service provider (ISP), Unifi™, has attempted
to install an internet hubstation in the tourist area of Teluk Chempedak beach, so that locals
and visitors can enjoy fast internet connection anywhere, anytime. Preliminary investigation
of hub placement is measured at 5 different locations along the sandy coastline. The locations
are taken at different distances to the main attraction point, i.e. the hotspot. These distances
and the average speeds in megabits per second (Mbps) are detailed in Table Q3.

Table Q3
Distance to hotspot Average speed

(km) (Mbps)
10.0 9.3

8 9.675

6 10.25

- 10.225

2 11.5

(a) Produce the equation of the least squares line that will predict the average speed in

terms of the distance to the tourist hotspot. Interpret the results.

(b)  Identify the average speed when the relative distance is 20 km.

(©) Find and interpret the Pearson correlation coefficient.

(12 marks)

(4 marks)

(6 marks)
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Q4  Let Xis a random variable with probability density function (pdf) given as:

1 1
—(x+—), 0<x<3
8( 4)

fx) =
0, others

(a) Show that j F(x)dx =1.

(2 marks)
(b) Find P(X > 1).

(3 marks)
(©) Find F(X).

(5 marks)
(d Calculate the expected value of X and variance of X.

(8 marks)
(e) Calculate Var( %X +1).

(2 marks)
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A Microcontroller subject class at the Faculty of Electrical and Electronics Engineering in
UTHM has recorded that 75% of students taking test 1 failed. Assume that the distribution of
the students who failed after taking test 1 is binomially distributed. As a preliminary study, 5
students are randomly selected,

(a)

(b)

(©)

(d

Find the mean, variance and standard deviation of the distribution.
(4 marks)

Calculate the probability that only two of the students passed.
(2 marks)

Produce an approximate Poisson distribution probability to find at most two
students failed.
(5 marks)

Now, in order to conduct the same study on a bigger sample, the number of randomly
selected samples is increased to 6000 students. It is found that the probability of
success of the students failing is now at 0.005. Produce an approximate normal
probability distribution to find exactly 36 students failed afier taking test 1.

(9 marks)

— END OF QUESTIONS -
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FINAL EXAMINATION
SEMESTER / SESSION  : SEM 11 / 2015/2016 PROGRAMME BEV / BEJ
COURSE : ENGINEERING COURSE CODE BEE 31702/BWM 20502
MATHEMATICS V
List of Formulas
Random Variables :
D2Px)=1,  EX)=Yx-P(x)» E(X*) =Y x*-P(x)> j:f(x)dx=1,

i=— Vx Vx
E(X) =" x-P(x) dx, E(X*)=["x"-P(x)dx, Var(X) = E(X*)-[E(X)]-

Special Probability Distributions :

—u |

P(x=r)="C -p"-q"",r=0,1,....n, X~B(n,p), P(X =r)= ¢

X~P(p), Z=2"H 7 -N(,1), X ~ Ny, o?).
g

Sampling Distributions :

Estimations :

2
Za O B - 2 2
_ /2 ’0'1 o, o
n=|———\| ,|x1—x2|—-Z_, | —+—2<u—u <|x1—x2 |+Z
( E ) ( ) al2 n, n, H— K ( 1 2) af2
2 2 2 2
- - s s - - s
(x;—xz)—Zap_ —‘+—2<y1—y2<(x,—x2)+la/2 —‘+S—2,
nl n2 nl nZ
- ,1 1 -
(x;—x2)~ta,2,v‘sp —+———<,ul—y2<(x1—xz)+ta/2v-Sp i+i
nl nZ ) nl nZ

2
where Pooled estimate of variance, 2 = =D +(1,—
P
n +n,-2

X~ Ny, o?/n), z=2"2 N_ N(01)T—SN_,X = e N[ ,uz,n

DS) with v = n+n, -2,

%

n,
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(J_cl—fcz)—talz’v‘/%(sf P (xl—;cz)+ta/2)”/;ll—(sf +52) with v=2(n—1),

2
S8
st 82 st 2 PR
- - 1 2 = = 1 2 . n n
X1=X2 |~y [T+ <y — p, <| X1— X2 |+ ly,, [+ With 12/,
/ 2 2
n n, n, n, (sf) (SZZ]
n n
N A\

n-1 n,-1

— . 2 — . 2
(n-1)-s <0_2<(n 21) s

- with v=n-—1
Za/2,v Zl—a/Z,v

s12 1 0'12 slz ith B d _
- -—2—<—2‘fa/2,V2,Vl W1 Vl -—-nl—l an v2-—n2“1.
D) fa/Z!VI’VZ oy 85

Hypothesis Testing :
X, -X)-(—-m), 7 = (X, = X5) = (4 = #3) with v=n+n,-2,

Zo=
ol o1 sp.‘[l_Jr_L
n, n, n, nz
( . X) (, — 1) Tz()—(—1—72)‘(ﬂ1_ﬂ2) Tz(yl“yz)‘(.ul_ﬂz)with
Z: 5 2 ? 1 ’ s2 SZ
Jl Sz J——(s,z+s22) \/_1+__z_
n n, n,
(s, sz)
—+—= 2
po_\m_m . ;S;:(n,—l)s12+(n2—1)s§ ;2’2:(”—?S

n +n,—2 o

Simple Linear Regressions :

zzx,y,._z"f'ny

Z (zx W:Zyiz_(Znyi)z , ;:%, D24

. SSE
., SSE=S,, =, S,,, MSE=——,
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FINAL EXAMINATION
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MATHEMATICS V

Basic Distribution and Significance Table

"AREAS IN TAIL OF THE NORMAL DISTRIBUTION

standardised Normal variable selected at random will be greater
: habrd
than a value of u (= 5 )

The function tabulated is 1 - &{u) where &lu} is the cumulative distribution function of a
2
stapdardised Normal variable u. Thus } - d{u)= -EL, f: e=""12 gy is the probability that 2
28

1-@(uw)
o u
- 90 o0 .02 03 o4 .05 .06 .07 .08 .09
o
0.0 .S5000 4960 .4920  .4880 4840 4801 .4761 .4721 .4681  .464]
D1 4602 L4562 .4522  .4483 4443 4404 4364 .4325 . .4286 4247
02 4207 4168 4126  .4090 4052 4013 3974 .3936 .3897  .3859
03 3821 .3783 .37T45 3707 3668 3632 .3584 .3557 .3520 3483 -
04 3446 3403 3372  .3336 3300 .3264 .3226 .3192 .3156  .3121
0.5 .3085 3050 .3015 2981 .2046 .2912 .2877 .2843 .2810 .2176
o6 .2743 2709 .2676  .2643 .2611 .2578 2546 .2514 .2483  .245I
0.7 .2420 2383 2358  .2327 .2206 .2266 2236 .2206 .2177 2148
08 2119 2090 .2081  .2033 2005 .1977 .1949 1922 1894 1867
os .14l .18l4 .1788 1762 .1736 1711 _1685 1660 1635 1611
1.0. .1587 .1562 .1538  .1515 1492 1463 .1446 .1423 1401 1379
11 1357 1335 .1315  .1202 1271 1251 1230 .1210 .1190 1170
Y2 1151 1131 1112 .1093 .1075 .1056 .1038 .1020 .1003 0985
1’3 _ooee .0951 0934  .0s18 0901 .0885 .0869 0853  .0838 0823
1.4 . 0808 0793 . 0778 - 0764 _0748 .0735 .0721 .0708 - 0694 . 0681
1.5 .0668 . 0655 . 0643 . 0632 .0618 . D06 . 0594 . 0582 L0371 . 0559
16 0548 0537 .0526  .0516 .0S05  .0495 .0485 .0475 .0465 0435
1.7 0446 0436 .0427  .0418 .0409 0401 .0392 .038¢ .0375 - 0367
1.2 _035s 0351 .0344 .0336 0329 0322 .0314 .0307 0501 .0294
1o 0287 0281 .0274  .0268 .0262 0256 .0250 0244 .0239 0233
2.0 02275 .02222 02169 .02118 02068 02018 01970 .01923 _OIBT6 .01831
21 01785 .01743 .0I700 .01659 .01618 .0IST8 .0153% .01500 .01463 01426
2 2 01390 .01355 01321 .01287 .01255 .01222 .01191 .01160 .01130 01101
23 _01072 01044 01017 .00990 .00964 .00933_ .00014 _008SS .0UBEG . 00BA2
5% 00820 00738 00776 .00755 .00734 .007Ti4 .00695 .00676 .00657 00539
s 5 .00621 .00604 .00S8% .00570 .00554 .00S39 .00S2% 00508 .00494 00480
2.6 00466 .00453 .00440 .00427 00415 .00402 .00391 .00379 .00368 00357
57 00347 .00336 .00326 00317 .00307 00298 .00289 .00280 .00272 .00264
2.0 .00256 .00248 00240 .00233  .00226 00219 _00212 _0Q0205 _00199 _001%%
2.9 .p0l87 .001BI 00175 00168 .00164 00159 .001S4 .00149 00144 00139
3.0 00135
5.1 00097
3.2 00069
3.3 00048
3.4 00034
3.5 00023
3.6 00016
3.7 00011
3.8 .00007
3.6 00005
4.0 .00003
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{
PERCENTAGE POINTS OF THE t DISTRIBUTION
The table gives the value of t,., — the 100a percentage point of the t diétribution for v
degrees of freedom. !
The vilues of L are obtained by solulion of the equation:-
' : -1 —1/2 <0 — (v + 1)2
o =Tf /z(lul)} {r‘(‘lzl')} (v} .‘: 1+ x2/v) dx
Note. The tabulalion is [or one lail only i.e.for positive
values of t. For |i| the column headings for o« must i
be doubled. ' ; o
: !ta;"
o= 0.10 0.05 0.025 0.01 o.uos{ 0.001 . 0.bo05
v = | 3,078 6.314 12,706 31.821 63.657 318.31 . 636.62
2 1.886 2.920 4.303 6.965 9.925 .22.326 31508
3 I.638 2.353 3.182 4.541 5.841 10.213 13,924
] 1.533 - 2.132 2776 3.747 4.soi 7.173 ©  8_s10
5 1.476 2.015 2.571 3.365 4,032 5.89% 6. 869
& 1.440 1.943 2,447 3.143 3.707 5.208 3.959.
7 1.415 1.895 2,365 2.998 3.49b 4.785 5.408
8 1.387 1.860 2.306 2.896 5.355 4.501 041
g 1.383 1.833 2.262 2.821 3,250 4.297 - 3781
10 1,372 1.812 2.228 2,764 3.16b 4.144 1.587
11 1.363 1.796 2.201 2.718 3. 10¢ 1.025 4437
12 1.356 1.782 2.179 2. 681 3. 08! 5.930 4.318
13 1.350 1.771 2.160 2_650 3.012 3,852 4. 221
14 1.345 1.761 2.145 2.624 2.977 3.787 1140
15 1.341 1.753 2.131 2.602 2,947 3.753 8073
16 1.337 1.746 2.120 2.583 2.9 3.686 $.015
17 1,323 1.74p 2.110 2.567 2.848 3.646 3_965
18 1.330 1.734 2.101 2.552 2.8 3.610 3.922
19, 1.328 1.728 2,093 2.539 2.881 3.579 3.883
20 1.325% 1.725 2. 086 2.528 2. I5 3.552 3350
2 1.323 1.721 2.080 2.518 2.831 3.527  B_gig
22 1.521 1,717 2.07¢ 2.508 2,819 3.505 5. 792
23 1.319 1.714 2.069 — 2.500 2_807 3.485 3. 767
24 1.318 1,711 2. 064 2.492 2.73’; 3.467. 3745
a5 1.316 1.708 2. 060 2.485 2.7 3.450 3.725
26 1.315 1.706 2.056 2.479 2.;(19 3.435 |3.707
27 1.314 1.703 2.052 2.473 2.771 3.421 3.690
28 1.313 1.%01 2.048 2.467 2.763 3.408 3.674
29 1.311 1.683 3.045 2.462 2.758 3.398 3.659
30 1.310 1637 2.042 2,457 2.750 3.345. 3646
40 1.303 1.68¢ 2.021 2,425 2.7b4 3.307  |3.581
60 1.296 1,671 2.000 2.390 2.660 3.232 3.460
120 1.289 1.658 1.980 2.358 2.617 3.160  {3.373
- 1.282 1.845 1.960 2.326 2.576 3.080 3.201
10
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SEMESTER / SESSION

COURSE

MATHEMATICS V

PERCENTAGE POINTS OF THE 32 DISTRIBUTION

Table of a...ﬂ = the 109 a percentage polnt of the y? distridution for v degrees of (resdom

o
1 :
Xaw :
o= | 995 .49 98 078 .95 .80 .80 8 .10 .50 .30 .25 200 00 08 025 .02 S0 L 008 0oL "o
val L0187, 0%28  ,0%982 00300 0158 0842 102 S48 488 LOoT4 L0320 1,642 2,700 3,841 $.02¢ 5,412 6,63% 7,879 1

“ L0200 0404 0508 103 213 A48 878 1 1386 2,408 2,970 3,219 4608 5,800 % 3T8 7,824 9,210 1o, umq o 2
L8 189 it 62 864 1210 1,424 2,066 3.865 4.108 4,642 6,251 7,813 9,30 9,837 41,345 13.838 k]
1 .29 A29 Ab4 M1 1. 084 1,920 2,198 3,357 4,878 §5.788 1.179 1043 11,868 (3,277 14,850 4
) § L5854 L1682 L83 1,145 1.610 2.875  3.000 4.351 6.064 6,620 9.23 12,832 12,388 15,086 16,750 5
[ 812 1,237 1,838 2,204 3,485 3.828 5,348 T.231  7.841 8,558 10,845 14,449 15,003 (6. 612 18, 548 §
N ww““ w.n"“ "““N “. ﬂ“M M.»uu 4,871 6,346 8,383 5,007 9,803 2,017 16,622 18,475 20,278 ?
N ¥ . \ LOTL 5527 7,044 6,524 10,219 11,000 13,368 17.53% 10,168 20.000 21,955 ]
) 2,088 2,100 1.926 §.188 5,889 6,393 8.34) 10,656 11,089 12,242 14.884 19.02) 15.879 21,866 23.589 9
10 2,958 3.247 3.940 4. 885 6,137 7,267 9,342 11,780 12.54%9 13.442 15.987 20.483 21 181 23.209 25.188 10
11 2.603 3,083 .08 4,475 3,978 7,584 8,148 10,341 12,85% 10,701 14,631 21,820 22,618 24.725 26,757 11
12 3.0%4 3,871 4,404 §,220 8,304 8,438 0,004 11,340 14,001 14,0845 15 812 23,337 24.05¢ 20,217 28,300 12
13 3,968 4,107 5. 000 §,802 1,042 9,299 9.926 12,340 15,119 15,984 18,085 24,706 23.472 27,688 29.819 1
14 4,078 4,880 5,620 8.571 7.700 9,467 10,185 10.82) 13,339 16,222 17.117 18,181 20.119 26873 29,041 31319 "
1§ 4,601 5,029 6.962 7.28) 8.547 10,007 11,038 (). 72! 14,239 17922 :.n.: 19,311 24,998 27,488 128,239 10,578 312,801 1377607 1%
16 5,142 5,812 4,908 7.862 9,912 11,182 11,912 12,824 15,338 18.418 19,380 20,465 26,308 20.845 20,630 02,000 34.26¢7 139,292 16
17 . §5.607 6.408 7.804 0,672 10,085 12,000 12,792 11,891 16,338 19.511 20,480 21,815 27,587 00,181 30,99% 03,409 35.71% 40.790 1
18 6,268 1.088 8,201 9.390 10,888 12,857 13,675 14,440 17.308 20.401 21,608 22,760 28,809 11,520 32,345 04,805 J7.156 42.317 18
19 8,844 7.633 8,807 10,111 11,681 10,718 14,562 15,352 16,338 2L.68% 22,71 23,900 0,144 32,852 33,687 36,191 38,562 43,820 1%
20 7,434 8.280 8, 581 10.851 12,443 14,978 18,452 16,266 19,337 22,778 3,828 25,008 28,412 J1.410 J4 170 35,020 07,666 39,907 45 315 20
21 8.034 8,807 10,283 11,99 10.240 35,445 16.044 1T.182 20,037 23,888 24,935 24,171 29,415 32,471 M5.4m9 41,401 16,707 21
H oM A NE AW wE GE M LW U R o R NS R e e s

B.2 10,104 f . o B . 3 . y ' = ' . . v . '
24 9.886 10,886 12, 401 13,848 15,650 18,082 19,037 19,840 23,337 27,086 28,240 20,563 30,196 O00.416 39.064 45,558 51179 24
25 10,520 11,524 12,897 13,120 14,6011 16,473 18,940 19.930 20,807 24,337 28,172 29.309 30.675 4,082 29,652 40.84¢ 46,528 92,020 25
26 11,180 12,194 13,409 13,044 15,379 17,202 19,820 20,840 21.792 25,338 29.24¢ 20,434 31,795 35 561 38,885 41,92) 48,200 54,082 28
27 11,808 12.879 14,125 14,8570 14,181 18,104 20,703 21,749 22,719 28,098 30,319 31,538 22,913 36, T4l 40,113 43,194 49,645 88,478 F1
20 12. 483 10,565 k4, 847 186,308 14,928 18,930 21,568 22,657 23,047 27,336 91,391 32,620 34,027 37.948 41,337 44.461 50,993 36,003 28
29 1312 14,256 15,974 18,047 17,708 19,788 22,475 22,567 24,577 28.338 32,461 33,711 35,139 39.0B7 42,557 45,722 46.093 ¢9.580 52,336 50.002 2%
30 13,787 14,993 16,306 16,791 18400 20,580 23084 24, 478 25,508 29,238 33,530 34,000 36,250 40,256 43.173 46.979 47,962 50,892 §).672 $9.709 30
40 20, TON V164 23,038 24,400 26, 508 29.001 32045 29,660 34,072 39.335 44,105 45,616 47,289 51.805 55,759 59,342 60.436 63,601 06,766 713,402 40
50 uq.-v" Ww.qs 31,664 32,257 34,704 : 42,942 44,313 49,338 §4.720 56,334 58,164 67,508 .:...»“ Nu.anu 76. _.w“ 4-.““ ““.””" wu

60 35,535 37.485 39,600 40,482 43,188 52,294 60,809 60,335 €6,227 66,081 48,872 79.082 83,208 84,530 88,379 9l .
0 43,278 45,442 47,893 {8,788 81,709 61,608 82,046 69,334 76,689 77,577 76.716 90,531 05,023 96,388 100,426 104,218 112,317 70
80 s1,am 53.530 56,213 67.153 40, 301 71,145 72,916 79,034 86,120 88,130 80,408 101, 880 106, §28 108, 069 —”. u”" ”“a.””“ ”“.“. “““ “”

9 5 .754 84,634 85,040 69,126 80,625 82,511 89,334 08,524 98 850 101.054 113,145 118,136 119, 648 124.1 v
100 wﬂ ww“ ww. 088 713,142 14,222 77,929 90,193 82.120 99,334 108,908 108, 141 111, 647 124,342 129,561 131,142 135, 807 140,170 149,449 100

11
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PERCENTAGE POINTS OF THE F DISTRIBUTION "

i
!
|
!
t
The table gives the valuss of Ta; v, 7, the 100 percenlage point of the F distribution having v, degrees of free- li
dom in the numerator 2nd v, degrees of freedom in the denominator. ‘I

!

For each pair of values of v, and v,, Fa: v,,v, is tabulated for o = 0.05, 0. 025, 0. 01, 0. 001, the 0.025 values being
bracketed, [eRAaE.

The lower percenlage peints of the distribution may be obtained {rom the relation:-

Y
Fi-a;v,, v, = o, v, .

eg- Fysirz,e=1/F o5,812 =% g5 = 0.351

a,vy,vy
) 1 2 3 4 5 6 ] 8 10 12 24 w
i 161.4  199.5  215.7 224.6 230.2 234.0 236.8 238.9 241.9 243.9 249.¢ 254 3

(548) (800) (864) (900) (922) (937) (948) (957) (969) (977) (997) (1018)
4052 5000 5403 5625 5764 5859 5928 5981 6056 6106 6235 6366
4053% 5000  5404%  5625°  5764* SB59° 5929 5981°  6056° 6107° 6235°  6366*

2 18.5 19.0 19.2 19.2 1.3 19.3 19.4 19.4 19.4 19.4 18.5 19.5
(38.5) (38.0) (39.2} (39.2) (39.3) (39.3) (39.4) (39.4) (39.4) (39.4) (39.5) (39. 5) .

98.5 99.0 99.2 99.2 99.3 99.3 99.4 99.4 99.4 99.4 99.6 99.5

998.5 999.0 999.2 999.2 999.3 999.3 999.4 999.4 999.4 999 4 999.5 999.5

3 10.13 9.55 9:-28 9.12 9.01 8.94 8.89 8.85 8.79 8.74 8.64 8.53
(17.4)  (16.0) (15.4) (15.1) (14.9} (14.7) (14.6) (14.5) (14.4) (14.3) (14.1) (13.9)

4.1 30.8 29.5 28.7 28.2 27.9 27.7 27.5 27.2 27.1 26.6 26.1

167.0  148.5 141.1 137.1 134.6 132.8 131.5 130.6 129.2 128.3 1259 123.5

4 1.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 5.96 $.91 5.77 5.63
(12.22) (10.65) (9.98) (9.60) (9.36) (9. 20) (9.07) (8.98) (B8:.84) (8.75) (8.51) (8. 26)
21.2 18.0 16.7 16.0 15.5 15.2 15.0 14.8 14.5 14.4 13.9 13.5
74.14  61.25 56.18 53.44 51.71 50.53 49.66 49.00 48.05 47.41 45.77 44.05

5 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.74 4.68 4.53 4.36
(10.01)  (8.43} (7.76) (7.39) (7.15) (6.98) (6.85) (6.76) (6.62) (6.52) (6.28) (5.02)
16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 10.05 9.89 9.47 9.02
47.18 37.12  33.20 31.09 29.75 28.83 28.16 27.65 26.92 26.42 25.14 23.79

6 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.06 4.00 3.84 3.67
B.81) (7.26) (6.80) (6.23) (5.99) (5.82) (5.70) (5. 60) (5.46) (5.37) (5.12) (4.85)
13.74 10.92 8.78 9.15 8.75 8.47 8.26 8.10 7.87 1.72 7.31 6.88
35.5t  27.00 23.70 21.92 20.80 20.03 19.46 19.03 1841 17.99  16.%0 15.75

7 5.59  4.74 4.35 4.12  3.97 3.87 3.7 3.%3 3.64 3.57  3.41 3.23
(8.07) (6.54) (5.89) (5.52) (5.29) (5.12) (4.99) (4.90) (4.76) (4.67) (4.42) (4.14)
12.25 9.55 8.45 7.85 7.46 7.19  6.93  6.84 6.62 6.47 6.07 5.65
28.25 21.69 18.77 17.20 16.21 15.52 15.02 14.63 14.08 1271 12.73 11.70

8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.35 3:28 3.12 2.93
(1.57) (6.06) (5.42) (5.05) (4.82) (4.65) (4.53) (4.43) (4.30) (4.20) (3.95) 3. 67)
11.26 8.65 - 7.58 7.0% 6.63 6.37 6.18 6.03 5.817 5.67 5.28 4.88
25.42 18.49 15.83 14.39 13.48 12.86 12.40 12.05 11.54 11:19 10.30 9.34

9 5.12 4.26  3.86 3.63  3.48  3.37 3.2 3.23  3.14 3.07 2.9 2.7%
(7.21)  (5.71) (5.08) (4.72) (4.48) (4.32) (4.20) (4.10) (3.96) (3:87) (3.61) (3. 33)
10.56  8.02 6.99 6.42 6.06 580 5.61 5.47  5.26 5,411  4.73  4.31
22.86  16.3% 13.80 12.56 11.71 11.13 10.69 10.37  9.87 957 872 17.81

10 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 2.98 2.91 2.74 2.54
(5.94)  (5.46) (4.83) (4.47) (4.24) (4.07) (3.95) (3.85) (3. 72)  (3.62) (3.37) (3. 08)
19,04 7.56 6.55 5.99 S.64 5.39 5.20 5.06 4.85 4.71 4.33 3.91
21.04 14.9t 12.55 11.28 10.48 9.93 8.52 9.20 8.74 8.44 7.64 6.76

1§ 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.85 2.79 2.61 2.40
(6.72)  (5.26) (4.63) (4.28} (4.04) (3.88) (3.76) (3.66) (3.53) (3.43) (3.17) (2.88)
9.65 7.21 6.22 S.67  5.32 5.07 4.89 4.74 4.54 4.40 4.02 3.60
19.69° 13.81 11.56  10.35 9.58 9.05 8.66 8.35 7.92 7.63  6.85 8.00

12 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.75 2.69 2.51 2.30
(6.55) (5.10) (4.47) {4.12) (3.83) (3.73) (3.61) (3.51) (3. 37)  (3.28) (3.02) (2.72)
9.33 6.93 5.95 5.41 5.06 4.82 4.64 4.50 4.30 4.16 3.78 3.36
18.64 12.97 10.80 S.63 8.8s 8.38 8.00 7.7 7.29 7.00 6.25 5.42
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