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SECTION A (Total: 60 marks)

Answer ALL questions.

Please use the answer booklet provided.

Question 1

A bicengineering research team studies the relationship between substrate concentration
(mmol/L) and enzyme reaction rate (umol/min) to analyse enzyme performance. The data of

substrate concentration and the corresponding reaction rate are shown in Table 1.
Refer Below - Table1 : Subsirate concentration and enzyme reaction rates .

Table 1: Substrate concentration and enzyme reaction rates

Substrate Concentration (x) Reaction Rate (y)

5 16.4
10 18.9
15 246
20 26.8
25 34.1
30 405
35 42.0
40 453

(@) Calculate the least squares regression line to predict the reaction rate based on
substrate concentration.

Given: L X°=5100, 3y ~8568.72, 3 xy = 6525.5

(11 marks)

(b) Estimate the enzyme reaction rate when the substrate concentration is 38 mmal/L.

(2 marks)

(c) Determine the correlation coefficient (r) between substrate concentration and
reaction rate.

(5 marks)
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(d) Identify the relationship between substrate concentration and reaction rate.

(2 marks)
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Question 2

Answer the following questions.

(a) The viscosity of two different brands of car oil is measured, and the corresponding
MINITAB output is presented in Figure 1. Based on the P-value, test the hypothesis
that the mean viscosity of the two brands is equal by using 1% significance level.
Refer Below - Figure1 : MINITAB output .

(5 marks)

Two-Sample T-Test and CI: Brand 1, Brand 2
Two-sample T for Brand 1 vs Brand 2

N Mean S5tDev  SE Mean
Brand 1 6 10.572 0.160 0.065
Brand 2 7 10.5443 0.0428 0.016

Difference = mu (Brand 1) - mu (Brand 2)

Estimate for difference: 0.0274

9%% CI for difference: (-0.2444, 0.2992)

T-Test of difference = 0 {(vs not =): T-Value = 0.41 P-Value = 0.701 DF = 5

Figure 1: MINITAB output

(b) A chemical company is investigating the effect of three different chemical
concentrations (X, Y, and Z) on the reaction time (in minutes) required for a particular
chemical reaction to complete. The reaction times from several trials for each

concentration are analysed, and the relevant MINITAB output is shown in Figure 2.
Refer Below - Figure2 : MINITAB oufput .
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One-way ANOVA: Time versus Concentration
Source DF SS MS F P
Concentration 2 B 12.5094 258.82 0.000
Error A 0.3867 0.0483
Total 10 _
S = 0.2198 R-Sq = 98.4¢8% R-Sg(ad)) = 98.10%

Individual 99% Cls For Mean Based on Pocled StDev
Level N Mean StDev —tm——— fomm— - to—m - Fmm
X 4 18.250 0.208 (——F—)
Y 3 22.067 0.252 [y
7 4 19.750 0.208 e |

e fmm pom——————

8.0 19.2 20.4 21.6

Pooled StDev = 0.220

ii.
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Figure 2: MINITAB output

Calculate the values of A and B.
(5 marks)

Determine whether there is sufficient evidence to conclude that the mean
reaction times differ among the three concentrations at the 5% significance
level, by referring to the P-value.

(5 marks)

Calculate the 90% confidence interval for the mean concentration of chemical
X.

(5 marks)
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Question 3

Answer the following questions.
Refer Below - Figure3 : MINITAB output .

One-Sample T: Diameter

Test of mu = 8.2 vs < B.2

Variable N Mean StDev SE Mean Bound T P
Diameter 10 8.22800 0.02860 0.00904 8.24458 | 0-994

95% Upper

(a)

(b)

Figure 3: MINITAB output

A machine produces a metal rod used in an automobile suspension system. A
random sample of 10 rods is selected, and the diameter (in mm) is measured for
each rod. The MINITAB output is shown in Figure 3.

i. Based on the P-value, test the hypothesis that there is strong evidence to
indicate the mean rod diameter is at least 8.20mm by using 5% significance
level.

(5 marks)

ii. Construct the 80% confidence interval for the mean rod diameter.
(5 marks)

A company is comparing the efficiency of two manufacturing machines used to
produce metal parts. A random sample of 8 parts is tested using both machines, and
the production times for both machines are measured. and the corresponding

MINITAB output is presented in Figure 4.
Refer Below - Figured : MINITAB output .
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Paired T-Test and CI: Machine 1, Machine 2
Paired T for Machine 1 - Machine 2

N Mean StDev SE Mean
Machine 1 g 24.1250 0.2493 0.0881
Machine 2 8 22.8500 0.244% 0.0866
Difference 8 1.2750 +0.1581 0.0559

95% CI for mean difference: (1.1428, 1.4072)

T-Test of mean difference = 0 (vs not = 0): T-Value = 22.81 P-Yalue = 0.000

Figure 4: MINITAB output

i. Show the 95% confidence interval for the mean difference in production times
between Machine 1 and Machine 2, as given in the output.
(5 marks)
i.  Determine whether the mean production times of Machine 1 and Machine 2 are
equal at the 5% significance level, based on the P-value.

(5 marks)

CLD22002 Engineering Statistics Page 6 of 9



OCTOBER 2025 CONFIDENTIAL

SECTION B (Total: 40 marks)

Answer TWO (2) questions only.

Please use the answer booklet provided.

Question 1

A manufacturing company produces precision steel rods used in the automotive industry.
The diameters of the steel rods produced by the company are known to be normally
distributed with a mean diameter of 25.0mm and a standard deviation of 0.8mm. To ensure

product quality, any rod with a diameter less than 23.5mm or greater than 26.8mm is
considered defective.

(a) Calculate the percentage a randomly selected steel rod is defective.

(8 marks)

(b) Determine the percentage of steel rods with diameters greater than 24.5mm.

{6 marks)

(c) A quality control inspector randomly selects a sample of 36 steel rods from a large
production batch. Calculate the probability that the sample mean diameter lies
between 24.7mm and 25.3mm.

(6 marks)
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Question 2

The thickness of a coating applied to metal sheets is approximately normally distributed. A
random sample of 10 metal sheets yielded the following coating thicknesses (in
micrometres)

20.1 19.8 203 199 20.5 20.0 19.7 202 204 19.8

(a) Construct the 90% confidence interval for the mean thickness of the coating on the
metal sheets.

(8 marks)

(b) Test at 5% significance level to support the claim that the mean thickness of the
coating exceeds 19.5 micrometres.

(12 marks)

CLD22002 Engineering Statistics Page 8 of 9



OCTOBER 2025 CONFIDENTIAL

Question 3

A dairy company wants to determine whether vacuum packing extends the shelf life of
cheese compared to regular plastic wrapping. The shelf life (in days before spoilage) of
cheese under both methods is recorded in Table 2. Assume the shelf life is normally

distributed and the two populations have equal variances.
Refer Below - TableZ : Shelf life of cheese .

Table 2: Shelf life of cheese

Vacuum Packed Plastic Wrapped

32 29
34 30
35 31
33 28
36 30
34 29
33 30

(a) Construct the 95% confidence interval for the mean difference in shelf life between
the two storage methods.

(12 marks)

(b) Perform the hypothesis test at 1% significance level to assess whether the mean
shelf life differs between the two storage methods.

(8 marks)

END OF EXAMINATION PAPER
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APPENDIX
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NORMAL DISTRIBUTION FUNCTION

ABLE Al Srandard Normmal Distribution Function: Dix) = [ j y r‘-"z Ty
V2r Joso '
X .00 01 .02 .03 .04 .05 06 07 .08 .09
0 S000 5040 5080 5120 5160 5199 5239 5279 5319 5359
A0 5398 5438 5478 5517 5557 8596 36360 5675 5714 5753
2 5793 .5B32 5871 S910 0 5948 S[987 6026 6064 6103 6141
3 L6179 L6217 L6255 6293 6331 G6368 64060 L6443 L6480 6517
4 .63%4 0 6591 GGR2E 6664 6700 b6736 0 6772 6B08 L6844 LETY
S5 6915 6930 6985 7019 7054 7088 .7i23 (7157 7190 7224
L7257 7291 7324 7357 7389 7422 7454 7486 7517 7549
77580 Fell T642 7673 7704 F73 7764 7 J823 7852
8 7881 7910 7939 7967 7995 8023 8051 L8073 8106 8133
S 8159 8186 8212 8238 8264 8289 8315 8340 8365 B389
1O 8413 8438 8461 8485 8508 8531 8554 8877  .8599%  .BG621
1.1 8643 8665 8686 8708 8729 8749 8770 8790 B8I0 B830
1.2 8849 8869 8888 8907 8925 B34 8962 8980 8997 9015

L3 9032 9049 9066 9082 9099 9115 9131 9147 9162 9177
L4 9192 9207 9222 9236 9251 9265 9279 9292 9306 9319
15,9332 9345 9357 9370 9382 9394 9406 9418 9429 9441
Lo .9452 9463 9474 9484 9495 9505 9515 9525 9535 9545
L7 9554 9564 9573 9582 9301 9599 9608 9616 9625 9633
L& 9641 9649 9656 9664 9671 9678 9686 9693 9699 9706
L9 9713 9719 9726 9732 9738 9744 9750 9756 9761 9767

153
<

9772 9778 9783 9788 9793 9798 9803 9808 9812 9817
H821 9826 9830 9834 9838 9842 9846 9850 9854 9857
9861 9864 9868 0871 9875 9878 9881 9884 9887 9890
9893 9896 9898 9901 9904 9906 9909 991t 9913 9916
9918 .9920 .9922 9925 9927 9929 9931 9932 993 9936
D938 9940 9941 9943 9945 9946 9948 9949 9951 9952
9953 9955 9956 9957 9939 99¢0 9961 9962 9963 9964
9965 9966 9967 9968 9969 9970 9971 9972 9973 9974
8974 9975 9976 9977 9977 9978 9979 9979 998G 998l
981 9982 9982 9983 9984 9984 9985 9985 998 9986

e b =

[ S S S S S O S 3
o0~ oW

D

30 9987 9987 9987 9988 9988 9989 9930 9989 9990 9990
31 9990 .9991 8991 9991 9992 9992 0992 9992 9995 9993
32 9993 9993 9994 9994 9994 9994 9994 9995 9995 9995
330 9995 9995 9995 9996 9996 9996 9996 9996 9996 9997
34 9997 9997 9997 9997 9997 9997 9997 9997 9997 9998
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PERCENTAGE POINTS OF THE NORMAL DISTRIBUTION

This table gives percentage points x(P) defined by the

equation

o i3
L. TN g B

100 Nam Jo(P)

If X is a variable, normally distributed with zero mean and /
unit variance, P/100 is the probability that X = x(P). The -

. 2 0 (P
lower P per cent points are given by symmetry as — x(P),
and the probability that |X] = x(P) is 2P/100.

P x(P) P x(P) P x(P) P x(P) P x(P) P x(P)

50 ©'C000 50 10449 30 18808 2'0 20537 10 23203 o010 3-0902
45 o'1257 48 16646 29 18957 19 20740 09 23656 009 31214
40 ©0°2533 46 16849 28 19110 18 2-0969 o8 24089 o008 31550
35 03853 44 17060 27 10268 17 271201 07 274573 007 31947
30 05244 42 17279 26 179431 16 21444 06 25121 006 3-2389

25 00745 40 17507 2'5 19600 I'§ 2°170I 05 25758 0-05 3'2905
20 08416 38 17744 24 19774 I'4 21973 04 26521 0'01 37190
15 10304 36 17901 23 19954 13 222062 03 27478 0005 38906
10 12816 34 18230 2'2 20141 2 2-2571 o2 2878z 000 42649
5 16449 32 1-8522 2'T 20335 I'I 22004 oI 3'0g02 00005 44172
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PERCENTAGE POINTS OF THE t-DISTRIBUTION

This table gives percentage points £,(P) defined by the
cquation

100 i T(w)  Jgm G+ i’

£ x T I'“‘ - dt
PI100

Let X, and X be independent random variables having a
normal distribution with zero mean and unit variance and a

X*-distribution with » degrees of freedom respectively; then T T e '"“",“u;',ﬁ"‘/‘“"
t = X,/¥N./v has Student’s t-distribution with » degrees of
frecdom, and the probability that £ = 7,{P) is P/1oo. The The limiting distribution of f as ¥ tends to infinity is the
lower percentage points are given by symmetry as —¢,(P), normal distribution with zero mean and unit variance. When
and the probability that [t} 2 £,(f) is 28/100. v is large interpolation in ¥ should be harmonic.
P 40 30 25 20 15 10 5 25 I o5 or 005
vy=a o324 O 7203 rooco 13764 1963 3078 6314 1271 3182 6366 3183 6366
2 o2887 o617z o8165 roboy 1386 1886 z2-920 4303 6965 ggas 22:33  3r-6o
3 2767 05844 o763 o975 rzso 1638 2353 382 4541 5841 1021 12702
4 o2707  o5686  o7407 o910 1"190 19533 20033 27 3747 40604 7173 8610
5 02672 o5504 07207  oo0195 17156 1476 2015 20571 3365 4032 5893 6860
6 2648 05534 07170 00057 1134 U440 1043 27447 3143 3707 5208 5950
7 2632 o549t o7iir o 8gbo 1119 1415 1805 2365 2998 3409 4785 5408
8 02619 05459 o70bs 8889 1'108 1°397 1°860 2300 28gh 1355 4501 5041
9 o260 05435 o7027 o8834 1100 1'383 1833 2262 2821 32350 g297 4781
10 o260z 035415 o6998 o 8701 1'093 1°372 1812 2228 2964 3169 4144  4°587
11 o2506 05399 06974 08755 1088 1363 1796 2201 2718 3106 4025 4437
X2 o2500 035386 ofgss  ofyzb  1e83 1356 1782 2179 268r 3055 3930 4318
13 o2580 o©5375 06038 o870z 1'079 1'350 BT 2160 2650 3012 3852 4221
14 o2582 035366  oboas o 8681 1-076 1°345 1"761 2145 2624 2:977 3787 4140
15 2579 03357 oborz o866z royd 1341 1753 27131 2602 2047 3733 4073
16 02576 o©5350 00gor 08647 1-071 1°337 1746 2320 2583 2921 3686 go15
17 02573 05344 06892z 08633 1-0b9 1"333 1’740 27110 2567 2868 3646 3963
18 o2571 05338 06884 o8620 1067 1330 173¢ 2101 2552 2878 3610 322
19 o2569 05333 o6876  o8b6io 1obb 1328 1729 2093 2539 2861 3579 3883
20 o2567  o5329 o6876 o86oo 1064 1°325 1725 2086 2528 2845 3552 3850
21 02566  o5325 06864 o8501r 1063 1-323 1721 2080 2518 2831 3527 3819
22 02564 o35321  o6858 o-8s583 1-oh1 1321 1717 2o74  zse8 2819 3505 3792
23 02563 o5317 06853 oBsys 1rebe 1°319 1714 2069 zse0 2807 3485 3768
24 o2sbz 05314 06848 083569 1059 1°318 ryir 2ebg 2492 2797 1467 3745
25 o'2561  o5312 06834 o856z 1038 1316 1-708 2obo 2485 2787 3450 3728
26 o2560  o'5300  o6840 o8557 1058 1315 1706 zosb 2470 2779 3435 3707
27 ©'2550 05306 06837 o8ssr 1057 1314 1'703 2052 2473 2770 421 3hgo
28 2558  o35304 06834 08546 1056 17313 701 2048 2467 2763 3408 3674
29 02557 o530z 06830 o854z 17055 1"311 1°699 2045 2462 2756 3396 3659
30 02556 o'5300 o6828 o8s538 1055 1"310 1°697 2042 2457 2750 3385 3646
32 02555 ©5297 o682z o8s30 1054 1309 1694 2037 2440 2738 3365 3622
34 02553 05204 06818 o'8323 1'os2 1307 1691 20032 2441 2728 1348 360
36 o'2552 o'5201 06814 o8517 1052 1-306 1688 2028 2434 2719 1333 3582
38 02551 05288 06810 o8512 1051 1304 1686 2-024 2429 2712 3319 3566
40 02550 o5286 o 6807 o 8307 050 ;303 1684 2oz 2423 2704 3307 3ssr

50 02547 o35278  obyo4 08480
6o 02545 o'5272 o 6786 o 84yy
120 02530  o35258 o765 o 8446

‘045 296 1671 2000 2390 2660 3232 3abo

1
o047 1299 17676 2009 2403 2678 3261 3406
i
-041 1-289 1658 198 2358 2617 3160 3373

e e

L+s} 02533 ©o'5244 06745 08416 1036 1282 1-645 1960 2326 2576 3090 3291
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PERCENTAGE POINTS OF THE F DISTRIBUTION

The table gives the values of Fy o the 1060 percentage point of the F distribution having v, degrees of [ree-
dom in the numerator and v, degrees of frecdom in he denominator.

For each pair of values of v, and »,, Fp, b, ¥, 18 tabulated for o = 0.05,0.025, 0.01,0.001, the 0.025 values being
brackeled =

The lower perceatayge points of the distribution may be obtained from the relation:-

- }SF
Fy-a;v, = "Fupy

1w ¥y

ef- Foniinae™ VFlusnne ™ gy ~ 0.351 E,
T —- N
y;‘\\‘ 1 2 3 9 5 4] T 8 i0 12 24 -

1 161.4 1809 215.7 2246  230,2  234.0  236,8  238.9 241.9 243.9 249.0 2543
{648] ] {864} {900} {022) {037) (948} (957) {269) (977} {997) {1018)
4052 5000 5403 5625 5764 5650 5028 5081 6056 6106 6235 6366
4063* 5000 G404 BE23* §764*  5B30°  5929% 5081 60567 6107 62357 6366°

2 18.5 15.0 19,2 19.2 19.3 18.3 19.4 19.4 19. 4 19.4 18.5 19.5
(98,50 139,00 {392y (39.2)  {39.3) {38.3) (39,4} (39.4) (39.4} (39.4) (38.5) {30.5)

98.5 a9%. 0 RN a4, 2 99,3 99,3 99, 4 99, 4 89,4 99.4 99,5 86,5

SUR.5  900.0 999,22 9882 995,39 $99,3  999.4 999.4 999.4 999.4  BU0.5  989.5

3 10,13 9.55 9,28 9.12 8.0 8,94 8,89 8.85 8.79 8.74 B.64 8.%3
7.4y 0.0 054 5.1 149 04T (4.8 4.5 (4.4} 4.3 Q4.1 (13.9)
KEN | 0.8 28. 58 26,7 28.2 7.9 7.7 21.5 27,2 27.1 26.8 26.1
167.0  148.5 14101 13701 134.6 132.8  131.5  130.6  129.2  128.3 126.9 123.5

q T.11 .54 6. 54 6, 39 6,26 6.16 6.09 £,04 5.96 5,01 5.T1 5.63
(12,22} (10,65} {9.84)  {9.60) {0.36) (6.20) (9.07) (8.98) (8.84) (8,75} J[8.51) (8,26)
21.2 HER 16.7 16.9 15.5 15.2 15.0 14,8 14,5 14.4 13.9 13.5
T4.14 61.25 56,14 53,44 L (% 50.53  49.66 49,00 48.05 47,41 43.77 44.05

5 6.61 3,19 4,41 5.19 5.0% 4.95 4,88 4.82 4.74 4.68 4.53 4,36
(0.0 (8,430 47,76} (7.30)  (1.315)  (6.03)  (6.83) (6, 76) (6.62) (6.52) (6.28) (6.02)
16.26 1327 12,06 13,39 10,97  10.67 10,46 10.28 10.05 9,89 9,47 9,02
4718 37.317  4L20 31,09 29.75  2B.B3 28,16 27.85 26,92 28.42 25.14 23,79

5.09 5,14 4.76 4.353 4,39 4,28 4,21 4.15 4.06 4,00 3.84 3.67
@B (TUuG) 06,60 6.23)  (5.00) (5.82) (5,70} (5,601 (5.46) (5.37) (5.12) (4.85)
13,14 1z 9,78 9,1% 8.15 8.47 6,26 8,10 1.87 7.72 7.91 6. 88
3 | 29,00 23,70 21.892  20,B0  20.03 10,48 19.03  18.41 17,99 16,90 15,75

5. 58 4.74 4.5 4.12 3.9 3.87 3.78 .73 3.64 3.57 3.4 3,23
(.07 #.54) (5,80 (5.52) {5,200 {5.12) (4.90) {4.90) (4.76) (4.67} (4.42} (. 14)
12.25 9,55 4,45 7.85 7. 46 7.19 6. 80 €.64 6.62 6,47 6. 07 5. 65
20,25  21.69  18.77 17.20 16,21 1552 15.02 14,63 14,08 13.71 12,73 1L.T70

B 5.32 4,46 4.07 . B4 3.68 3.58 3,50 3,44 3.35 3.28 3.12 2.93
(7.97)  B.08)  5.420 $5.09)  (4.82)  (4.63) (4.53) (4,43} {4.30) (4.20) (3.95) (.67}
11.26 B. 63 1.59 .01 6.63 6, 37 6,18 6.03 5.81 5.67 5.28 4.86
2547  18.49  15.83 14,30 13.48 12,86 12.4C 12,05 11,54 1119 10,30 9.3

3
3
7
4
5.12 4,26 3.46 3.63 3.48
4
]
2

-3

9 s 3.37 3,20 3.23 3.14 .01 2.90 2.7
(.21 (5.71) 15.08) 14,720 44.48)  (4.32)  (4.20) 4.10) (3.96) (3.87) (3.8L {333
10.58 8,02 6,99 .42 6,08 5.80 5.61 5.47 5,26 .1 4.73 4,51
22.86  16.38% 13,90 12.3¢ (1.1 11,13 10069 10.3% 9,87 4,57 8.72 7.81
10 4.96 4.10 Sidd 3.48 3.83 22 3.4 3,07 2.08 2.61 2,74 2.54

3
(6.04)  {5.48) (4.83) (4.47) {4.24) (4.07) (3.95) {3.85) (.72} {3.62) (@3.3T) (.08
10,04 7,58 8.55 5.99 5.64 5.39 5.20 5,06 .85 4. 71 4.33 3.9
28 10,48 9.a3 9.52 9,20 8.74 8. 44 7.84 6.76

3

3

3

o~

21.04 14,91 12.55 11.
11 4. 84 3.498 3.59 3,36 3.20 .09 3.0 2,95 2.85 2:19 2.61 2.40
(6.72)  (5.26)  {4.83) {4.28) (4.04) (3.8B) (3.78) (3.86) (3.53) (3.43) (317} (.88
9.65 T.21 6,22 5.87 5.32 Lo 4. 68 4.74 4.54 4.40 4,02 3.60
18.6%  13.81 11.56 10,35 &, 64 9.05 B. 68 8.35 7.92 7.83 6. 85 8.00
12 4.75 3. 89 3.49 3.26 111 3.00 2.91 2,85 2,75 2.69 2,51 2,30
(6.55) {5,100 4.47)  {4.12) (3,88 {373 (3.61)  (3.51) (3,37 (3.28) (3.02) (2.72}
9.33 6.93 5,95 5.41 5.06 4, B2 4.64 4.50 4,30 4,16 1.78 3.3
18, 64 2.97 10. R0 4,63 8.89 B. 3% 8.00 7.71 7.2% 7.00 6.25 5.42
13 4.67 3.81 341 3,18 3.03 2.82 2.83 2o 2.67 2.60 2.42 2.21
{6.41)  {4.97) {4.35} (4.000 {3.77) (3.60) (3,44} (3.3%) (% 251 (3.15) {2.83) (2.6C
9,07 6.70 5.74 5.21 4, B8 4.62 4.44 $.30 4.10 3.96 3. 59 3.7
4.07 8.135 7. 86 7.49 7.21 6,80 8.52 5.78 4.97

17.82  12.31 10,21

= Entries marked thus mmust be multiphied by 100
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“
SR 2 3 5 5 6 7 B 10 12 24 <
14 460 374 3.3¢ 311 2.96 2.85 2,96 270  2.60 2.5  2.35 2.13
(6.30) (4.BG) (4.24) (3.89) (3.66) (3.50) (3.3 <3.28) (3.15) (3.05) {2.79) (2.40)
B.86 6,51 55 504 4.170 4.46 4.24 414 394 3.80 3.43  3.00
1714 1178 973 862 17.92 7.44 T 05 680 640 611 541 460
16 4.49  3.63 3,24 301 285 274 2.68 2.5 249 242 2.24 2.0l
(6.12) 14.60) (4.08) (3.73) 13.50) (3.34) (3.231 312) (2.89) (2.69) {2.53) (2.32
8.53 6.23 529 477 444 4.20 401 330 360 35 318 2.5
16,12 10,97 9.01 794 7.27 6.80 645 510 58 555 485 406
18 4.41 355 316 283 277 2.66 2.5 251 2.41 2.3 215  1.92
(5.88) (4.58} (3.88) (3 61) (3 38) (3.22) (3.10) 1301} (267 (2711 (2.50) {219)
B.29 6.01 509 456 425 4.01 3.8 311 45 337 3.00 257
15.38 1039  8.49 7T.46 G.81 635 6.02 576 5239 513 445  3.87
20 4.35 349 310 2,87 271 260 2.5 2.45 235 2.98 2.08 1.8
(5.67) (4.46) 13.85) (3.61) {3.26) (3.13) {3.01) (291) (2.77) (2.66) 12.41) (2.09)
.10 5.85  4.94  4.43 410 387 3.70 3.56 3.47 3.23 3.86  2.42
1482 9.95 B.10 710 6.46 602 568 544 508 4.82 415 538
22 4.30 344 3.05 2,82 266 2.55 245 240 2.30 2.23 2.08 178
f5.79) {4.38) 1.78) (3.44) 13.22) (3.08) (2.83 2,84y (2.70) (.60 {2.33) (2,00
795 572  4.82 431 3,99 3.76 3.55 345 328 812 295 881
14.38  9.61 7.50 6.8 619 576 544 519 463 456 302 1218
24 426 3,40 3.01 278 2.62 2,51 2.42 2,36 225 218 1.98 1713
5.72) 14.32) 13.72) (3.88) 13.15) (2.80) (2.87) (2.78) (2.64) (2. 54 (2.27) (1.54)
.82 5.81  4.72  4.22  3.90 3.67 3.50 3.36 317 303 266 291
14.03 934 755 659 598 5.55 523 499 464 439 374 297
26 4,23 3037 298 274 2,39 247 2.3% 2.32 2.22 2.15 1.95 1.89
(5,661 ($.27) 13.6T) (3.33) (3.10) (2.94) (2.82) (2.13) (2.50) (2.48) (2.22) (1 EB)
7.2 553  4.64 414 3.82 350 342 3128 309 266 058 213
13,74 912  7.36 641 580 538 507 483 448 4§24 S5 282
% 420 334 2,85 271 2.5 2,45 2.9 2.20 2.1 212 1.01  1.65
5.61)  4.22] 13.63) {3.28) 13.06) (2.90) (2.18) (2.89) (2.53) (245 (217 (1.83)
764 545 457 407 3.75  8.53  3.36 3.23 3.08 2.90 252 200
13,50 5.9 T.19  6.28  5.66 524 4.91 469 435 411 1346 269
30 417 332 292  2.69 2.5 2,42 2.33 2.27 216 2.08 1.89  1.62
(5.57)  (4.18) 13.59) (3.25) (3.03) (2.87) 12.75) (2.65) {2.51) (2.41) (2.14) {1.79)
.56 5.3 451 4.02 370 5.47  3.30 317 298 284 247 2.0
13.20 871 7.05 612 553 512 482 458 {26 400 3.3 250
40 4,08 3.23 2,84 261 2,45 2.3 2,25 218 2.08 2.00 179  1.51
15431 (4.05) (3.46) (3.13) (2.90) (2.74) (2.62) (2.53) 1i2.39) (2.28) (2.01) (1 64)
.81 518 431 383 3,51 320 3.12 209 280 266 229 180
12,61 8.25 6.50 570 513 473 4.44 421 387 3164 301 223
80 4.00 3,15 276 2.83  2.37 225 2171 210 1.99 1.92 176 139
(5.29)  (L91)  13.38) {3.01) (2.79) (263} (2.51) (2.41) (2.27) (2.17 (1.88) (1. 48)
T08 498 4,13 3.65 3.34 312 2.85 282 263 250 2.12 160
11,97 7.37  6.11 531 4.76 431 409 3.86 35( 832 269 186
120 3.92  3.07 2.68 245 2,20 2.8 2.00 202 .01 1.83 1.6 1.25
5,150 15,80} (3.23) (2.89) (2 67) {2.52) (2.20) i2.80) (2.16) (2.05) (1.76)} (1 31)
§.85 4.79  3.95 3.48 317 2.96 2.79 2686 2.4T 2.34 195 138
1.3  7.32 5.3 §.05 4.42  4.04 377 355 124 302 240 1.5
, 384 3.00 2,60 237 221 2.10 201 1.94 1.83 1L.75 1.52 1.00
(5,02 (3.89) (3.12) (2.79) (2.5%7) (2,41} (2.20) (2.19) (208 (1.94) (.64 (1.00)
6.63 4.681 478 352 3.02 280 284 251 237 218 1% 100
1083  6.91 5. s + 3. 3127 286 274 213 100
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