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Q1 (a) Intex Technology™, an integrated circuit (chips) factory, is developing a new
innovative chipset. During research and development stages, 2 wafers have
been produced to investigate the output and functionality. A wafer is a thin
slice of semiconductor material used in the fabrication of integrated circuits
and other microdevices. Each wafer has 10 possible chips on it. It is observed
that only 70% of the chips tested are functional while the remaining chips are
proven to be defected.

) Calculate the probability that exactly 10 chips are functional.

(4 marks)

(ii)  Calculate the probability that at least 15 chips are functional.

(4 marks)

(ii1) The chip design has been further improved using wafers that can
contain up to 50 chips and produces an estimated yield (functional
chips) of 98%. The factory initiates the processing of #Béﬂhwafers
per week. Indicate the probability that the company will throw away

100 chips (not functional) per week.
(4 marks)

@iv) In a week production, calculate the probability that 80 chips are not

functional by using Normal approximation.
(8 marks)
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Q2 (a) The electrical company, Tenaga Nasional Company® (TNC), has received
numerous complaints from costumers regarding their manufactured light bulbs
where most of the complaints revolve around low lifetime of the  product. Out of
30000 complaints, 36 simple random samples are taken for investigation by the
company to seek the root of the problem. It is discovered that the average lifetime
of a light bulb is in fact is 3000 hours with a standard deviation of 696 hours.

(i) Calculate the probability that the average lifetime in the sample will be
between 2670.56 and 2809.76 hours, inclusive?
(6 marks)

(ii) Find the value of C, such that P(X < C) = 0.9406

(4 marks)

(b) In UTHM electrical storeroom, there are different types of wires available for
choosing. The wires are sorted according to their resistance in Ohms (£2). However,
due to incorrect database upkeep from the management, some of the wires are not
placed in the correct boxes. Therefore, the technician in charged must tests each

+v&:‘lres in order to place them in the correct respective boxes. }Z;we,wues of type A and
—six-wires of type B are randomly selected and their resistances are measured. The
results are tabulated in Table Q2(b) below.

Table Q2(b)

Type A 36 | 28 | 29 | 20 | 38 | 39 | 30 | 28 | 27 | 29 | 29

Type B | 34 | 41 | 35 | 47 | 49 [ 46 | 40 | 43 | 45 [ 29 | -

(i) Find a 95% confidence interval for the difference in mean resistance of type
A wires and the mean resistance of type B wires. Assume both the samples
come from the normal distribution and the population variances are equal but
unknown.

(10 marks)
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Q3 (a) A software company periodically uploads mobile apps in a cloud storage before
distributing to end users for research purposes. Twelve brand new mobile apps have
been added online, however, three of them were corrupted, due to incorrect
uploading. An end user randomly downloaded two of the apps for his personal use. L
et X be the number of corrupted mobile apps downloaded.

(i) Identify the sample space of X.

(2 marks)
(ii) Find the probability of X by using p.d.f table.

(2 marks)
(iii) Show that the expected value of X is 0.5.

(2 marks)
(iv) Calculate Var(3X + 5).

(4 marks)

(b) The effectiveness of solar-energy heating units depends on the amount of radiation
available from the sun. During the month of January, daily total solar radiation
recorded at Universiti Tun Hussein Onn (UTHM), Batu Pahat, approximately
follows the following probability density function (units are hundreds of calories).

q° 0<x<2
f(x) =42¢*°x—3q%, 2<x<3
0, otherwise

(i) Find the value of gq.
(2 marks)

(i) Compute the cumulative distribution function of X.
(6 marks)

(iii) Determine P(1.7 < X < 2.3) by using cumulative distribution function of X.
(2 marks)
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An investigation by a senior engineer was done in order to study the effect of

ambient temperature, x, measured in Fahrenheit (°F),

on the electric power

consumed by a chemical plant, y, measured in British thermal unit (BTU). The
temperature data accumulated is shown in Table Q4(a). Other factors were held
constant and the data were collected from an experimental pilot plant in the nearby

region.
Table Q4(a)
y (BTU) x (°F)
250 27
285 45
320 72
265 31
298 60
267 34
321 74
295 58

(i)  Find the slope equation of the least squares line and intercept in a simple
linear regression model that will enable us to predict the ambient

temperature.

(ii) Plot the data.

(7 marks)

(4 marks)

(iii) Predict power consumption for an ambient temperature of 65°F.

(iv)  Find and interpret the Pearson correlation coefficient

TERBUKA |

(2 marks)

(7 marks)

CONFIDENTIAL



CONFIDENTIAL

BEE 31702/ BWM 20502

Q5 (a) Samsung® a mobile company giant is investigating the problems regarding the
exploding batteries on their new mobile device, the Samsung® S7 series. It is
found that the batteries claims an average talk time of battery type A exceeds the
average talk time battery type B by less than 11 minutes. In order to find the
threshold for overheating, the company tested this claim using 50 batteries under
similar conditions. Type A battery had an  average talk time of 85.7 minutes with
a standard deviation of 6.24 minutes, while type B battery had an average tensile
of 76.8 minutes with a standard deviation of 5.63 minutes. Test the manufacturer’s

claim using a 0.05 level of significance.
(12 marks)

(b) Edward Snowden, the former CIA computer analyst, used to listens to national
security recordings before he leaked them to the world. He discovered that on
average, the mean length for a recording for a sample of 100 security tapes is 1620
hours with standard deviation 120 hours. However, the CIA claimed that their
average recording time is 1600 hours. Test the claim at 95% level of confidence.

(8 marks)

— END OF QUESTIONS —

6 CONFIDENTIAL



CONFIDENTIAL

BEE 31702/ BWM 20502
FINAL EXAMINATION
SEMESTER / SESSION  : SEM 1/2016/2017 PROGRAMME : BEV/BEJ
COURSE : ENGINEERING COURSE CODE : BEE 31702/BWM 20502
MATHEMATICS V

List of Formulas

Random Variables :

_ZP(X,-)=1, E(X)=Y x-P(x)> E(X*)=Yx*-P(x)> f;f(X)dx:l,
E(X) =" x-P(x) d, E(XY)=[" %" P(x)dx, Var(X) = E(X*)~[E(XOP

Special Probability Distributions :
o

£ r=01,..,0

' mw 2

P(x=r)="C,-p"-q"",r=0,1,...,n, X ~B(n,p), P(X=r)= ¢
X ~Pu), Z=2X"H" 7 . N@,1), X ~N(x 0?).
o

Sampling Distributions :
N o?/n), 2= _N@,1), T = N(_ G_f"_zz).
(ﬂ / ) / J‘ ( ) : / \/— Hy My +

Estimations :

2

Z O 2 2 2 2

_ af2 - == (o (o) - - (o} a

‘(TJ O R s Ce L s
1 2

2 2 2 2
- - £ 8 - - s, S
(xl—xz]—Za/Z /—1—+—2<,u1—,uz<(x1—xz)+2a/2 e
n, n, n, n,
- - 1 1 - = I 1
X1—=X2 | =Ly, S, [+ — <y — [ <| X1— X2 Hloypy S, [—+—
nl n2 nl n2

(= D)s; +(n, —
n+n,—2

2
where Pooled estimate of variance, Sj Ds, withv=n+n,-2,

(il—xz)—taﬁ’v %(sf +s22)<,u1 A <(x1—5c2)+ta/2’v %(sf +s§) with v=2(n-1),
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2
S, 5
- 2 52 o 2 §? —+—=
X=Xz |—p, 2 <~y <| X=X | $dp f—+-1 with M ,
“\n n, N\m o, 2\ 2?2
il 5
( i) j ( Mo )

_ L2 _ L2
(n—-1)-s <0_2<(n 2l) s

= with v=n-1 i
¥4 al2,v y4 1-af2,v

2 2 2

s 1 oy s -
—12-——————<—12<—17'fa,/2,vz,v1 with v, =n, -1 and v, =n, —1.
53 JaizVsV2 o3 sh

Hypothesis Testing :
(X - X)) - -, 7 = K= X)) -~ ) with v=n, +n, -2,

I =
9, % [ L
n, n, n, n,
Z= 1\7 ;Y_) /12) T = (X X) (4, — )’T:(XI—XZZ)_(,u]_'ﬂz)with
J 12 2 J;(S12+322 J‘:l_1+ Zz
1 2
A 2
oo n, n, ) ;Sz___(nl—l)s12+(n2—1)s§ ;,?,’2 :(n—l)s
’ n +n,—2 o’

:inyi—_&i:—yi,s :zxiZ (zxi)z’sw—zy, (Zy ;: Zy

n n

. SSE
, SSE=5,,~ 3,8, MSE="—,

—

CONFIDENTIAL



CONFIDENTIAL

BEE 31702/ BWM 20502
FINAL EXAMINATION
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Basic Distribution and Significance Table

T

"AREAS IN TAIL OF THE NORMAL DISTRIBUTION

b

“

standardised Normal variable selected at random will be greater

| ohe function tabulated is 1 - ¢l{u} where iy} is the cumulative distribution function of a

- 1 , .
standardised Normal variable u. Thus 3 - $lul= :g:a fu e—M 12 44 is the probability that a
#

than a value ol v (“ — 1- 9w
i N s
O u )
- 00 .0 02 .03 04 .05 .06 .07 .08 .09
G
6.6 5000 L4980 L4920 L4880 L4840 L4801 L4151 472 .4681 L4641
0.1 .4602 L4562 L4522 L4483 L4443 L4404 L4364 4325 ¢ L4286 L4241
0.2 4207 .4168 .4128 4090 .4052 4013 .3974 .3936  .3897  .3859
0.3 L3821 L3783 3145 L3907 L3868y L3632 L3584 L3557 .3520 . 3483 -
6.4 L3448 L3408 L3337 L3336 L3300 . 3264 L3228 L3182 L3156 3121
0.5 .3085 .3050 .3015 2081 .2946 .2912  .2877 .2843  .2810 2176
0.6 2743 L2708 L2696 L2643 2811 2578 L2548 L2514 L2483 L2451
0.7 .2420 L2389 L2368 L2327 L2286 L2268 L2236 L2206 211 L2148
0.8 .2119 L2080 L2061 L2033 L2008 L1897y . 1848 L1822 . 1894 -1867
0.9 .1841 L1814 L1788 L1982 L1738 1%t . 1685 L1660 - 18635 L1811
1.0 1587 L1562 . 153¢ L1515 L1492 L1468 L1448 L1423 L1401 L1378
i.1 . 135% L1338 L1314 L1282 L1271 L1251 L1230 L1210 .1180 L1170
1.2 .1153 L1331 L1132 L1093 L1095 . 1056 L1038 L1020 L1003 L0885
1.3 . 0968 L0851 . 0834 L0918 ¢l L0885 L 0B6G . 0853 L0838 L0823
1.4 . 0808 G783 U8 L0164 L0748 L0785 Q721 L0708 . 0694 . 0683
1.5 .0868 .0655 .0643 0630 .0618 .0806  .0594 .0S82  .0571 . 0559
1.6 .0548 L0837 L0528 L0818 L5805 L0495 L0485 L0475 L0465 D455
1.7 .0446 L0436 L0427 D418 L0408 L0401 - L0382 L0384 L0375 . 0367
1.8 0358 L0351 L0344 L0338 L0329 . 0322 L0314 L0307 L0501 L0284
1.9 .0287 .28l L0274 D268 L0262 L0258 L0250 L0244 L0239 L0233
2.0 02295 02222 .02168 (02118 . 0LD68 02018 . OISY0 01823 .01876 . 01831
2.1 01788 .01743 .O0I700 . 0165 01618 01578 01838 013500 . 01463 . 01428
9 o 01360 .OI355  S0132) 0 01287 . 01255 01222 .01191 .01180 L01130 | p1101
T oeow Q1072 L01044 01017 00880 00964 00938 . 00814 . 0088R . QDBBE . 00B42
C w4 . ODBZO  .ODT98  L00TI6  L0OTS5 00734 .00714 . Q0695 . 0USYE . 00687 L 00639
2.6 00621 .0D604 00887 00570 00554 00538 00523 L 00508 L 00494 | 00480
2.6 .00456 00453 00440 00427 00416 (00402 (00381 | DO3TS . 00388 |, 00357
2.7 JOD347 00338 00326 00317 00307 .00298 .0028% 00280 . 00272 . 00264
2.8 00256 .00348 .00240 .0023% .00226 00210 .00212 .00205 .001Q0 00182
2.9 .00187 .00181 00175 .00168 .00I64 .00156 .00154 .00149 .00144 00130
3.0 00135
5.1 . 0009T7
3.2 .00068
3.3 00048 T‘E
3.4 00034 TKA
3.5 00023 TERBL
3.6
3.7
3.8
3.9
4.0
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MATHEMATICS V
| Table 7 ¥

| The table gives the value of ty., — the 100x percentage point of the t ditétribution for v
§ degrees of (reedom. ’

The values of t  are oblained by solulion of the equation:-

o = T e {FUnn} Y () 172 j;o{! +x2fey T WV3gy

| Note. The tabutation is for one tail only i.e.for positive
values of £, For [t] the column headings for o must

be doubled. ! ;
) : i‘«;v
= 0.10 0.05 0.025 0.01 0. 005 0.001 . 0.poos
v 3.078 6.314 12,706 3821 63.85'} 318.31 . 536,62
2 1.886 2.920 4.303 6.965 9.825 . .22.326 31.508
3 1.638 2.353 3.182 4.%41 5.84 10,218 12, 924
s 1.533 - 2,132 2.716 3.747 .. 4.6 7.173 ° §.610
5 1.476 2.015 2.571 3.36% 4.082 5.893  4.869
& 1.440 1.943 2.447 3,143 .90 5.208 3.959
7 1.418 1.895 2.365 2.998 3.495 4.785  §_ 408
© 1.397 1.880 2.308 2.896 5.355 4.501 5. 041
$ 1.383 1.838 2.262 2.821 5.25b 4.207 © 4.781
19 1,472 1.812 2.228 2.764 3.16b 4.144  4.537
11 1.363 1.796 2.201 2.718 3.1&& 4,025 437
12 1.356 1.782 2.179 2.681 3.0 5.930 .318
13 1.550 1.771 2,160 2.650 3.012 3.852 4.221 |
14 1.345 1.761 2. 145 2.624 2.97 3.787  §.140 |
15 1.341 1.753 2.131 2.602 2.947 3.733 8. 013 |
4 18 1.337 1.746 2.120 2.583 2.9 3.686  §.015 |
|3 17 1.333 1.740 2.110 2.567 2.848 3.646 3.965 §
| BT 1.330 1.734 2.101 2.552 2.8 3.610  3.g22 |
19. 1.328 1.728 2.093 2.539 2.861 3.570  8.883 |
20 1.325 1.725 2.088 2,528 2.845 3.552  B.850
2 L323 1.721 2.080 2.518 2,831 3.521  B.s1g
22 1.521 1,717 2.074 2.508 2.839 3.805  B.792
§. 23 1.319 1.714 2.069 2.500 2.807 3.485 3. 767
| 1.318 1.711 2. 064 2.492 2.73"1 3.467. 13745
q 25 1.316 1.708 2.060 2.48% 2.787 3.450 [3.725
T 1.315 1.706 2.056 2.479 2,'319 3.435  [3.707
§ 27 1.314 1.703 2.052 2.478 2.771 3.421.  {3.690
§ 28 1.313 1.701 2.048 2.467 2.783 3.408  [3.674 |
29 1.31) 1.683 2.045 2.462 2,756 3.398  [3.659 |
. 30 1.310 1.697 2.042 2.457 2.750 3.385  |3.646 |
1 40 1.303 1.684 2.021 2.423 2.7p4 3301 I3.5%1
. 80 1.286 1.671 2.000 2.390 2.660 3.232 13.460
T 120 1.289 1.658 1.980 2.858 2.817 3.160  [3.373 |
i - 1.282 1.645 1.960 2.326 2.576 3.090 3.201 |
H " ’
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Table 8

PERCENTACE PODNTS OF THE 42 DISTROSUTION

Table of wuﬁ: Yo the 100 a percentage poiat of the x* distribution for » degrees of freedom

AN

i
H
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o=, .85 93 9% 378 95 B0 B0 e B0 0 25 L0 -0 05 .28 .02 0L 608 00l o
vET 048y ONST0%28 L 0%E2 00303 LOIBE 08D 100 LME 485 LOTC L33 1642 2,708 3,841 $,02¢ 5412 6,035 1879 10.827 vwi
2o.oe0 ool L0r 00610 AT HE ST N LI6E 20408 21D 2219 4405 S.851 TOTE T.a24 5.210 10597 Ja.88 2
SIS TR+ S 11 .38 S 1008 L2 LA 1068 3863 4008 4,842 6,251 1815 6348 5,837 11043 12,838 16,288 3
4 a0 L N T UL L08 Ly 1920 1,185 3351 LBT6 5,385 S.989 1170 9,488 1143 11668 13.277 14.850 18.485 4
5 S8R B0 L M8 LEW 241 L6750 3000 4350 4.004 5626 7.269 5,236 11070 17.832 13,388 15.088 {6,750 20.517 3
& .01 12 LI LT L83 2208 3070 L35 LB S TN LML 0358 10645 12802 14449 15,000 (G.612 IR 2,457 6
T 980 1230 LSS L4900 2487 2,830 0,802 4285 L#7T1 6,36 8333 9,007 0,808 12,017 141057 16,013 16,622 18,475 20,278 2312 7
5 L3 L& 2,002 L0800 LT 490 8L L0711 REIT B4 9530 10,219 1,030 13,382 15,507 1T.53% 14,108 20.090 21.955 26,125 @
§ 105 2,088 2,502 2700 3336 4188 5080 5,888 6,350 8,343 D658 11080 (2,242 14.B84 15,900 19.02) 13,875 21666 23.389 21811 9
100295 2858 .08 L2410 UBSS 6108 6T 1267 832 1081 12540 10442 18,997 18,301 20.483 21 tsf 23208 25.18% 29.5%8 10
12603 3080 2008 5,818 4578 B5T8 695 TS 140 10341 12899 13,700 14630 1T.29% 19.875 21,920 22,618 24725 26751 B¢ Ul
120 3.0% L9 @8 4400 5,208 8304 T80T B35 6,004 L0 BLOU MBS 5312 16,543 21,020 20.307 24.05¢ 20.217 26,300 32.909 12
W 3385 4107 4765 3,008 8,883 T2 6604 9,258 9.926 12,340 18,113 15,984 18,985 19,812 22,362 24706 25.4T2 27,688 29.819 3526 1)
o408 4860 5368 5,620 6,571 TR0 9.461 10185 10820 13,39 16,221 11T 18181 21,064 23.685 28,119 26,473 29041 1318 36138 M
A N1 .08 L s 7,288 8547 10,307 1LO3E 1LTRD 14300 132D IS 1030 22,307 24,996 20.48E 21219 30.978 12801 16T i$
16 5,142 5813 663 8908 7,662 9312 11152 1L1Z 12634 15,338 18,418 19,380 20,485 23,342 28,208 28.845 29.633 32.000 34.267 3,282 1
7. 5,807 6408 1255 LG4 8670 10,085 12.000 12,792 13,831 16,338 19.511 20,489 20815 24.769 27581 I0AST 30,998 33409 5T 4070 1
188,268 1015 7.808 8,231 §.380  10.88%  1LAST 13,676 L4440 17336 20,601 21,505 22,760 25,989 24809 11,620 32,345 34,805 I17.1% 42313 18
1 4844 7630 57 8,501 10,117 11,851 15,7i6 14,562 185,352 Je.006 20489 1L.T18 20900 27,204 J0.144 32,852 30,687 35,191 38,662 43.820 1§
0 743 £260 9.231 8581 10851 12443 L4T8 3452 14,266 15,037 2177 G828 25,038 8,412 L4100 D470 35,020 37666 36,997 43319 20
2 B0 B80T 6815 10,283 ILAS1 1540 15445 1634 17082 20037 20,888 34,938 18,171 25,413 32,471 35479 36,33 30902 41401 46707
2 8,847 9.847 10,600 10,982 12,338 14,041 18,334 U120 18001 21,337 24,939 28,008 31,301 30,610 33,924 36781 7,085 40,280 42,796 45.208 22
23 9,260 10190 1L3293  1LE8E  13.080 14343 17087 18037 19,021 22,337 20,018 11141 16,429 32,007 35172 38,076 08668 41,830 44101 46728 D
2 9.886 10,856 51,991 12,400 13,848 15659 18,082 19007 19,841 23.307 I7.096 28,241 20,383 33,196 30,418 39.364 40.170 42,980 43,556 1179 2
25 10,520 31524 12,697 13,120 14651 16473 18940 19,930 20,807 24,337 20,172 28,335 30.675 34.082 37,652 40,646 41.566 44.31¢ 45,928 82020 2§
26 11180 12088 13,409 10844 15,219 1990 15,820 20,843 201997 25,335 29.24¢ 30434 31,795 35,503 “38.88% {1.923 42,856 45.842 45.290 M. 052 28
21 VL8408 12,899 14125 14670 1661 18,014 20,703 LG 12719 18,336 0,019 3,628 32902 361 40113 43094 44,140 46,363 48.845 88476 N
3 12481 30,565 14 84T 15,305 18,838 18,938 21,SBE 25,687 23,847 27336 SLIG1 32.620 34,027 3T.946 41337 (4.461 ¢h.41¢ 4B.ITE 10.990 6093 28
21320 28 LSS IO 17008 1678 20475 23801 M9 28008 JAEL QUL 61D 39,081 4255 49.728 46030 40.308 1,930 50300 8
300 178 3883 16.206 18781 I8 20,590 23,360 24,478 15,508 29308 1,830 4800 16,250 40.266 43,713 46979 LT.e01 s0.482 8. :
40 20,705 22164 20638 24433 26,509 29,081 35345 33,860 34972 $0.305 44,005 45,816 41,260 S5L.BOS $5.7%% $9.342 60.435 63,601 £8.788 713.402 40
S0 27,903 25,707 91884 32357 34784  YLEES. 41440 LSS 44313 49338 50723 86,334 8164 63,187 67,508 71.420 72,613 76.18¢ 19.490 6,881 50
60 35,515 G7.485 39,899 40,482 43,185 46,439  SO.841  $2.284 50,803 $0.305 65,227 66,981 $6.570 74,397 79,080 3.098 34.53C 88,379 91432 99.607 60
A28 5442 47690 49.TSE SLT%9 65,100 52858 1,698 (LM £9,014 70669 TNEM .06 86521 90,831 95,023 96,368 100,438 104,218 Lin AT TR
80 S1.911 53539 56,230 STUS3 80,31 64278 69207 TLUS 12915 10,334 86,120 88,130 90.405 96,576 101,880 106,529 108 069 pwn. u.m m” MM“ m““a“ .
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; 1
Table 9 '
!
PERCENTAGE POINTS OF THE ¥ DISTRIBUTION R i |
The lable gives the values of Ta: vy, ¥, the 100a percentage point of the F distribution having v, degrees of free- » i
dom in the numerator and v, degrees of {reedom in (he denominator. !
For each pair of values of vy and vy, Fy. v, v, 15 labulated {or o = 0.05,0.025,0.01, 0. 001, the 0.025 values being ]
bracketed., : e "
The lowsar percenlage peints of the distribution may be oblained {rom the relation:~
P‘X XLV, Y, = “;‘?O‘ YV Yy &
©8- Flysiize="/Fos;5,10 = 3% g5 = 0.351 o,vy.vy q
DG 2 3 4 s 5 7 8 10 12 24 -
1 161.4 198.5  215.7  224.6  230.2 234.0 236.8 238.9 241.9 243.9 245.0 254.3
{548) {800} {864} {800) {8223 (837} (948) (957} {869} {977} (897) {1018}
4052 5000 5403 5625 5764 5859 5928 5981 5056 6106 6235 6366 }
4053°* 5000°* 5404 5625° 5764* SE59> 5829~ 5981* 8056* 6107* 6235% 6366 h
p) 18.5 19.0 19.2 19.2  19.3 19.3 319.4 18,4  18.4  19.4  19.5  19.%5 |
(38.5)  (38.0) (38.2) (39.2) (39.3) (39.3) (39.4) (3%.4) (39.4) (39.4) (39.5) {39.5)
28,5 839.0 89.2 98.2 98.3 93.3 898, 4 98 4 59. 4 99.4 89.5 89.5
998, 5 999.0 999.2 988, 2 999.3 994. 3 998, 4 899.4 999, 4 999, 4 988.5 989.5%
3 10,13 3.565 928 9. 12 9.01 8.954 8.89% 8,85 8.79 8.74 8.64 B.53
7.4y 16.0)  (15.4)  (15.1) {14.9) {14.7) (14.6) (14.5) (i4.4) {14.3) (14.1) {13.9}
34.1 30.8 28.5 28.7 28.2 27.8 29.7 27.5 2.2 27.1 26.6 26,1
157.0 148.5 141.1 137.% 134.6 132.8 13%.8 130.6 129.2 128.3 128.8 123.8
4 7% 6,84 .55 §.38 §.26 G.16 5.089 6.04 5.96 $.91 5.77 5.63
(12.22) (10.6%) (3.98) {9.60) (8. 386) (9. 20) (9.07) {(B.98) {8.84) (8.75) {8.51) (8.26)
21.2 18. 0 16.7 16.0 I5.% 15.2 15.0 14.8 14.5 14.4 13.9 13.5
74,14 61.25 56.18 53, 44 51,71 20,53 4866 49.0¢ 48.08 47.41 45,177 44.0%
S 6.61% 5.78 5.41 5,19 5.88 4.95 4. 88 4.82 4.74 4.68 4.53 4£.38 f
(30.01)  (8.43} (7.76) (7.39) (7.15) (6.98) ({6.85) (6.76) (6.62) (6.52) (6.28) (6.02)
16.26 13.27 12.06 11.38 10.87 10.87 10,46 10.28 10.05 9.89 9.47 89.02
47.18 37.12 33.20 31.09 29.17% 28,83 28.16 27.8685 28.82 26.42 25,14 23.99
& 5,89 5.14 4.6 4.53 4.39 4.28 4.21 4,15 4.06 4.00 3.84 3.67
{B. 81} {126} {6.60} {6.23)  (5.9%) (5.82) (5.70) (5. 60} (5.486) (5.37) (5.12) (4.85)
13.74 10.82 89.78 95 1S 8.75 8,47 8.286 B.10 7.87 7.72 .31 6.88
35.58% 27.00 23.70 21.82 20.80 20.03 19.46 18.03 18.41 17.98 16. 80 15,175
7 5.58 4.74 4.35 212 3.87 3.87 3.78 3.13 3.64 3.87 3,41 3.23
(8.07) {6.54} (5.89) {5.52) {(5.29y (5.12) {(4.99) {4.20} {4.786) (4.87) (4.42) (4.14)
12.25 9.55 8.45 7.85 7. 46 .45 6.98 6. 84 6.62 6.47 6.07 5,65
29,25 21.69 177 17.20 16. 21 15,52 15.02 14.63 14.08 13,71 12.93 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 2.83
(1.57} {6.06} {5.42) {5.05) {4.82) ({4.63) (4.53) 4.43)  {4.30) (.20} {3.95) {3.87)
11.26 B.65 7.58 7.0% 6.63 6,37 6.18 6.03 5.8177 5,87 5.28 4.88
25,42 18.49 15,83  14.38  13.48 12.86 12.40 $2.05 11.54 11.19  10.30 9.34
9 Sedd 4.26 3.88 3.63 3.48 3.3 3.2% 3.23 3. 14 3.07 2. 80 2.71
(7.21)  {S.71} (5.08} {(4.72) (4.48) (4.32) {4.20) (4.10} (3.98)} (3.87) {3.61) (3.33)
10.56 8.02 6.98 6. 42 6.06 5.80 5.81 5.47 5.26 5411 4.73 4,31
22,86 18.39 13.80 12.56 11.71 11.13 10,68 10,37 8.87 8.57 8.72 7.81
10 §.86 4.10 3.71 3.4 3.33 3.22 3.14 3.07 2.98 2.91 2,74 2.54
(3.94)  (5.46) {4.83) {4.47) (4.24) {4.07) (3.95) (3.85) (3.72) (3.62) (3. 37y {3.08) |
10.04 7.56 8.55 5.89 S.64 5.39 5.20 5.06 4.85 4.71 4,33 3.9t :
21.04 14.91 12,88 11,28 10 48 8.983 .52 9,20 8.74 8.44 7.64 6.76 ’
11 1. 84 3.98 3.59 3.38 3.2¢ 3.0¢ 3.01 2.95 2.85 2,78 2.61 2.40 i
(6.72)  (5.28) (4.83} {4.28) {4.04) (3.88) (3.78) (3.86) (3.53) (3.43} (3.17) {2.88)
.65 7T.2% 6.22 5,867 5.32 5.07 4.89 4.%4 4.54 4.40 4.02 3.60 i
19.69°  13.81 11.56 19.3% 8.58 8.05 8. 68 8.38 7.92 7.63 6. 85 6.00 |
l12 4.75  3.88  3.48 3,26 3.11  3.00  2.91  2.85 275  2.69  2.51  2.30 |
i {6.55) (5.10} (4.47} (4,12} {3.88%) {3.73) (3.61) {3.51) (3.37) (3.28) (3.02) ({2.72) |
.33 6.93 5.85 5.41 5.08 4.82 4.64 4.50 4.30 4.18 3.78 3,36 ‘
18,64 12.97 10. 80 S_83 2.8% 8.38 8.00 7.71 7.29 7.00 6.25 5.42 I
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