NATIONAL EXAMINATIONS DECEMBER 2017
04-BS-2
PROBABILITY AND STATISTICS

2 HOURS DURATION

NOTES:

1.

If doubt exists as to the interpretation of any question, the candidate is urged to
submit with the answer paper a clear statement of any assumption made.

“Closed Book” — no-aids other than

(i) A Casio or Sharp approved calculator
(i) ONE hand-written information sheet (8.5”x11”), filled on both sides.

Any 5 questions constitute a complete paper. Only 5 questions will be marked.
All questions are of equal value.
Statistical tables of the normal, t, chi-square and F distributions are provided.

Questions involving hypothesis testing must be clearly formulated.

Marking Scheme

1. (a) 5 marks (b) 5 marks (c) 5 marks (d) 5 marks

2. (A) (a) 5 marks (b) 5 marks ; (B) (a) 5 marks (b) 5 marks
3. (a) 5 marks (b) 5 marks (c) 5 marks (d) 5 marks

4. (a) 5 marks (b) 5 marks (c) 5 marks (d) 5 marks

5. (a) 7 marks (b) 7 marks (c) 6 marks

6. (A) (a) 5 marks (b) 5 marks ; (B) (a) 5 marks (b) 5 marks
7. (a) 10 marks (b) 10 marks

8. (a) 5 marks (b) 5 marks (c¢) 5 marks (d) 5 marks
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- 1. Data gathered by the chief statistician of the transit commission of a large urban
centre indicate that the travel time to work X experienced by the citizens who use
the public system available is a normally distributed random variable with mean
and standard deviation equal to 52 minutes and 4 minutes respectively.

(a) Find the probability that the travel time experienced by a randomly selected
citizen who uses the public transit system exceeds 57 minutes. Write down the
probability density function of X. Then draw the probability density function of
X, neatly and clearly, and indicate the area that corresponds to this probability.

(b) Find the probability that X differs from the mean by less than 3 minutes. Draw
the probability density function of X, neatly and clearly, and indicate the area that
corresponds to this probability.

(c) Let M represent the average travel time experienced by a random sample of four
citizens who use the public transit system. (i) Find the mean and standard
deviation of the probability density function of M. (ii) Write down the
probability density function of M. (iii) Draw, neatly and clearly, the probability
density function of X and M on the same diagram. (iv) Compute the probability
that M exceeds 50 minutes.

(d) Let T be the sum of the travel times experienced by a random sample of 144
citizens who use the public transit system. (i) Find the mean and variance of the
probability distribution of T. (ii) Compute the probability that T exceeds 7,500

' minutes.

2.(A) A nation-wide survey carried out on behalf of the central government revealed
that 70% of the households possess only one car.
(a) What is the probability that in a random sample of 12 households more than
eight possess only one car?
(b) What is the probability that in a random sample of 1,800 households fewer than
1,240 possess only one car?
2.(B) In the month of March 2017 the owner of Pete’s Hardware received a lot of
fifteen gas lawnmowers from the manufacturer. Unknown to the owner four
lawnmowers of the lot were substandard.
(a) The second week of April 2017 Pete’s Hardware sold six lawnmowers. What is the
probability that at least four were not substandard?
(b) Let X denote the number of substandard lawnmowers in a random sample of six
lawnmowers. Write down the probability distribution of X. Then find the mean of the
probability distribution.
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3. It was observed over a long period that the number of collisions taking place on a
major highway follows the Poisson law with an average of three collisions per week.
(a) Compute the probability that fewer than four collisions occur in a randomly selected

week.
(b) Compute the probability that more than five but fewer than nine collisions occur in a

two-week period.

(c) Find the probability that three collisions occur in a given week and two collisions in
the following week: '

(d) Use an appropriate approximation to find the probability that more than 210
collisions occur in a year. ‘

4. The ;i?robability density function pf the random variable Y is defined as follows
B K9y +18y) 0<y<3
)=

0 otherwise

(a) Find the value of K. Then graph f(y) against y clearly and neatly.

(b) Find E(Y).

(c) Find the variance of Y.

(d) Find the cumulative distribution function £(y). Then graph F(y) against y.

5. Sixteen measurements of the heat producing capacity X of anthracite from a certain
mine (in millions of calories per kilogramme) yielded the following information:
> X =136.00 > X? =1,159.75
(a) Find the 99% confidence limits of (i) the true mean and (ii) the true standard
deviation of the probability distribution of X. Assume that X is a normally
distributed random variable.
(b) Test the hypothesis that the mean value of the probability distribution of X is not
significantly different from 8.4. Let o= 0.05.
(c) Test the hypothesis that the true standard deviation of the probability distribution
of X is not significantly different from 0.4. Let o= 0.05.
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6. (A) A random sample of 1,600 truck drivers revealed that 1,000 were happy with
their job.

(a) Test the hypothesis that the true proportion of truck drivers who are happy with their
job is not significantly different from 0.64. Let a =0.05.

(b) How large should the sample be if we wish to know the true proportion of truck
drivers who are happy with their job with an error of 0.01 and 0.99 confidence?

6. (B) It was subsequently found that the mean and standard deviation of the salary of
the random sample of truck drivers mentioned in (A) were $160,000 and $24,000
respectively.

(a) Test the hypothesis that the mean salary of the population of truck drivers is not
significantly different from $155,000. Let a =0.05. What conclusion can you draw from
the result obtained?

(b) How large should the sample be if we wish to know the true mean salary with an
error of $400 and 99% confidence?

7. Efficient Product Testing, also known as EPT, was hired by the Consumer Advocacy
Association to test the useful lifetime of the 23-watts fluorescent light bulbs produced
by two reputable manufacturers. Initially, twelve bulbs of each make were randomly
selected and thoroughly tested by EPT. However, due to some unforeseen
circumstances, three results had to be discarded. The remaining results of these tests
were as follows (Note: The results are in hours)

Manufacturer A Manufacturer B
.Sample size ny =11 ng =10
Sample Mean my = 11,860 mp = 11,980
-Sample Standard deviation sa =370 sg =250

(a) Test the hypothesis that the standard deviation of the lifetime obtained with the
light bulbs produced by manufacturer A is not significantly different from that
obtained with the light bulbs produced by manufacturer B. Let « = 0.05. State any
assumptions you need to make.

(b) Tiest the hypothesis that the mean lifetime obtained with the light bulbs produced
by manufacturer A is not significantly different from that obtained with the light

bulbs produced by manufacturer B. Let a =0.05..
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--8.The following results were obtained from a study conducted on behalf of the Water
Works Department of a large urban centre. The variable X represents the area in
hundreds of square feet of a private single family residence while the variable Y
represents the annual water consumption in hundreds of thousands of litres. It is to be
noted that the households selected were made up of two adults and two teenagers.

S X,=8000 ;  Yx?=259840 ;  3r=1250;
i=1 i=l i=l
SY?=2,161.0 ; YXY=46240 ; n=25
i=] i=|
(a) Compute (i) the covariance of X and Y and (ii) the coefficient of correlation r of
Xand Y.

(b) Find the 95% confidence limits of the true coefficient of correlation p.

(c) It is believed that Y and X are related by an equation of the form Y=B, + ;X + .
Write down the normal equations of the least squares line and then compute the
estimates by and b; of By and B; respectively.

(d) Compute the error sum of squares and use this information to find the 95%

confidence limits of f;.
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NORMAL DISTRIBUTION TABLE

2 .00 0 @2 T m 04 05 .06 .07 08 - .09

0.0 [ .OO00 .0040 .0080 0120 .0160 .0199 .0239 .0279 .0319 0359
0.1 [.0398 .0438 .0478 .0517. .0S57 .0596 .0636 .0675 .0714 0753
02 | .0793 .0832° .0871 0910 .0948. .0987 .1026 .1064 .1103 .1141
03 [ .1179 .1217 1255 .1293 .1331 .1368 .1406 L1443 1480 1517
04 | 1854 1591 1628  .1664 - 1700 1736 1772 .1808  .1844 1879
05 [.1915 .1950 .1985 2019 2054 2088 2123 2157 .2190 .2224

0.6 | .2257 2291 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 | 3159 3186 - .3212 3238 3264 .3289 .3315 .3340 3365 3389
'1.0-|-3413 3438 .-3461 . 3485 :.3508 ' .3531 .. 3554 . 3577 23589 3621 -
1.1 | 3643 3665 .3686 3708 .3729 .3749 3770 .3790 .3810 .3830
12 | 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

1.6 | 4452 4463 4474 44B4 4495 4505 4515 4525 4535 4545
1.7 | 4S54 4564 4573 4582 4581 4589 4608 .4616 .4625 .4633
1.8 | 4641 4649 4656 .4664 .4671 4678 .4686 .4693 < 4699 .4706
1.9 | 4713 4719 4726 .4AT32 4738 .AT44 4750 4756 .AT61 4767
20 | 4772 4778 4783 4788 .4793 .4798 .4803 .4B08 4812 4817

2.1 | 4821 4826 4830 .4834 .4838 ~ .4B42 4846 4850 .4854 4857
22 [ .4B61 .48B64 .4868 .4871 4875 .4878 4881 4884 4887 4890
2.3 [ .4833 4896 .4898 4901 .4904 .4906 .4309 .43911 4913 4916
2.4 | 4918 4920 4922 4925 4927 -.4929 4931 4932 4934 4936
2.5 | 4938 4940 4941 4943 4945 4946 4948 4943 4951 4952

. 2.6 | 4953 4955 4956 4957 4959 4960 .4961 4962 4963 .4964
2.7 | 4965 4966 4967 4968 4969 4970 4971 4972 4973 4974
2.8 | 4974 4975 4976 .4977 4977 4978 4979 .4979 4980, .4981
2.9 | 4981 4982 4982 .4983 4984 4984 4985 4985 4986 .49865.
3.0 | .4987 4987 .4987 .4988 .4988 .4989 .4989 .4989 4990 .4990.
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t- Distribution

t/\ f
= T 100 T 050 t 025 t 510 T 005 & W
1 3.078 6.314 12.706 31.821 63.657 1 |
2 1.886 2.920 4.303 6.965 9.925 2
3 1.638 2.353 3.182 4.541 5.841 3
4 1.533 2.132 2.776 3.747 4.604 a
5 1.476 2.015 2.571 3.365 4.032 5
6 1.440 1.943 2:447 3.143 3.707 6
7 1.415 1.895 2.365 2.998 3.499 7
8 1.397 1.860 2.306 2.896 3.355 8
3 1.383 1.833 2.262. 2.821 3.250 9
10 1.372 1.812 2.228 2.764 3.169 10
1 1.363 1.796 2.201 2.718 3306 11
12 1.356 1.782 2.179 2.681 3.055 12 ,
13 1.350 1.771 2.160 2.650 2.012 13 :
14 1.345 1.761 2.145 2.624 2.977 = 14 !
15 1.341 1.753 2.131 2.602 -2:947 15
16 1.337 1.746 2.120 - 2.583 2.921 16 ;
17 11.333 1.740 2.110 - 2.567 2.898 17
|18 1.330 1.734 2.101 2.552 2.878 18
19 - --1.328 1.729- 2.093". 2.539. 2.861 - 19,
|20 1.325 1.725 2.086 2.528 2:845 20"
21 1.323 1.721 2.080 2.518 2.831 21
22 1.321 1.717 2.074 2.508  2.819 22
23 1.319 1.714 2.069 2.500 2:807 23
24 1.318 . 1.711 2.064 2.492 2.797 24
l2s 1.316 1.708 2.060 2.485 2.787 25 i
26 1.315 1.706 2.056 2.479 2.779 26
27 1.314 1.703 2.052 2.473 2,771 27
28 1.313 1.701 2.048 2.467 2.763 28
29 1.311 1.699 2.045 2.462 2.756 29
i 1.282 1.645 1.960 2.326 " 2.576 St




TUE CHI-SCUARE DISTRIZUTZION
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Probabili
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ty that chi

_scuare value will be exceedeZ

N
— 1
995 .250 .975 .850 ©.050 .025 .00 .005 5
| |
1 R e — .004 3.64 5.02 6.63 7.88 |
) .01 .02 .08 10 5.99 7.38 9.21 10.50: ;
3 .07 Xl 22 25 7-.81 g.35 11.34 12.84 .
b4 21 .30 .48, 71 9.49 13.14 13.2B  14.B%
i 5 .41 - .55 .E3 1.15 11.07 1283 15,08 15.75
6 188" .87 1.24 ).54 12:89 14.45 16.81 12.55 @
7. 2 1.24 1.89 2.1 14.07 16.01 18.4 20.28 !
. 8 1.34 - L.653 "2.18 2.73 15.5% 17.53 - 20.09  21.26 |
9 1.73 2.065. 2.70 2.3 16.52 19.02 21.57 23.5%
i 10 2.16 2.56 3.25 3.54 18.31 20.45 23.2 25.129 |
] ‘ . ) 1
% i | 2.60 3.05 3.82 4,57 . 15.68 51 .92 24.72  25:76 |
b 22 3.07 3.57 1 4.40 5.23 - ~ . 21.03 23.34 26.2Z 23.30 ;
i 13 2.57 4.1 5.01 - 5.39 - * 22,36 -4.74 . 27.69  29.82
A4 4:07. 4:866 5 . §3: 6505~ - 23. 88 2§.12 29.14 - 31.32 1§
A5l 4.60 §.23 ° '6.25 P A Fess 25 00 27.49 30.58° 32;?0’l
16 514 5.81 - . 6:9X _7.9%. 26.30, 28.85 32.00 34,27 |
Xk 5. Gpdl B 4 T.56. a5y iz7.39.%. 30,19 23.4% »35.32°%
T T b DR S 55588 3183, 34,83 [ 3T..8. 1
19 S'ge 7,637 oB.sl . 0 10,1271 32iss 36,180 38.58:
20 7.43 8.26 9.5%9 10.85 31.3} 354.17°  33.57 40.00 -
21 g.03 - .8.90 10.28 11.59 32.67 35.4 3.3  41.40
22 B.64 9.54 10.°98 12.34° 33.52 36.78 HopEE 4z.80
23 9,26 10.20 11.69 13.09 35.17 38.06 43,64 44.18
24 9-.89 10.88 12.40 13.85 36.42 39.36 42.98  45.9%
25 20.52 .11.52 13,12 14.6) 37.65 40.6€5 44.31 - §6.837
26 11.16 12.20 13.84 15,38 38.89 41.92  45.64 48.23
27 1.81 12.868 14.57 16.15 40.11 43.19 46.%6 49.64
z3 12.46 13.56 15.31 15,93 41 .34 44,46 43.23 30-99
9 13.12 14.25 16.05 17.71 42 .56 45.72 49.5¢9 52.34
30 13.79 14.95 16.79 16.49 43.77 1 46.98 50.€9 S3.567
40 20.71 22.15 24.43 26.51 55.76 59.34 63.69 §6.77
50 27.99 29.7% 32.36 34.76 67.50 71.42 76.15 79.4¢9
50 15.53 37.48 % 40.48 43.19 79.08 83.30 £g.33 . °1.9°
70 43.28 45.44 4B8.76 51.74 90.53 95.02 100.43 104,22
80 S1.17 53,54 57.15 60.39 101 .88 106.63 112.33 118.32
90 59.20 61.75 65.65 69.13 113.14 118.14 124.122 128.30
ﬁoo 67.33 70.06 74 .22 77.93 124.34 129.56 125.3l 10.17




AR A - A T T 0T amr €T o9z oot pee

R U B (R U I O 7 O B U LA A A A R

Sl b e s ol sl e el e AL TR TS« S Ty S S T I SO (1

A S A A R T B AR £y B SR+ S+ S 1) ST YT ST 19T T et g

oA G L L COL L S N - S+ S+ S (X S LR 1 T T T 6T i L1

A B T S (| o It B I ' ST S T e T OMT 0T st owr ez ofec gy

1 e L eEb W el 9t wz our eid e B HT T WT T 567wt opy

L wd aeth Wl BT 661 161 S0t iE e BTl mwT o oot T ut ger ek o

g1 sl ToEl swl o 061 S61 661 fot siv e BT UWT O GT DT 6T ot gor SLS 'y

wrw Wi e w6l 96t 10T 67 st yer e bt HL 6T 09T  SIT 66T 66 o

f el s oser el 07 nT ot e JT  MT BT . oT T mT 10t ot ory

Wl oguboo@oet sl dor s0z et ort or HI LT nT " T vz orr (o oot 8Ty

AT B X A X O S ' T S ¢ 2 S I o BT T T T sof  mr el

ool 981 10T S0T o1 sl spe oeb Ge BT @T T BT owr ojoe e Kt

looL0elser 61 0T 0T T orT sct it sbe O $T 9T 1T T orf et e

Wy oofer el wer w0 T sz T e st e MEowT oo wr ooz ot ozt 5oy

Wyootel o -0T . 0T T ST 6T (2T st gee e HT BT et wr er sttt fe ool

07 st 9T T st 61T @I IeT sz e o oiE PT T 18T 96T 0zC ést spr

ot NE MET Sl 6T wT 1T it vt eye  see it - PWTONT ST 10 WE et e

AL AL LI LI LI ST S € R+ N L S B (4 6T 06T 90t 6t sy piy £1

e ME BT LT T osrr 6T wT  trz. oyt T ot T SIT 9T LT wE g :

oE e SEE KT T DT o et o9f S et MT o of zer  fof  g¢ e LS £ 4

T E e HE BT 1T WT T et s ahe LT fox 9L T TE et erp s ]

Wi St 8T BT LT 19T 9T fr gt e BT SST 10F 60 0z¢ ot ont e yey I

TOBT LT ST 0T WT . UT st J6E gee o8 e MWt e ot we e g it ol

fes LT 6LT. 8T 9T 06T 6T 10T 0t 41 He e &t 4t et opp o y :

XS COR L L S Tk B 1 2 S S SR S 1 S & S 0F 0y T ;

P S X OO o S [ SR o S 1 S = S X e  SLE et w6 fy oser O 65° L

g %L ME LT IR WE O ref oot SRS/ SR K S Y O YO S| S G (¥4 66'5 5

AL A L L R < T T S S+ 4 G + Y S X AL N 1 Y 15 SN 2 S X §

fos o3 SE ws  oss e ows ors  jes 0 og 009 19 @9 99 oz : . : »

U LR X T R T & S TR S+ 1 X e U8 vl i06  tig we 16 tor b

Obsiy SLEl sreL L6l ovel  svel  Svel  trel  re1  oemy 506l feig IESL 08l ster  sie1 oggr o) 4
I 6T T ris Tz e 0wt et dor e $'0bg I ovz  Torr owmz usit sest  pgay

= otl 09 or 0t

Elep

o~

S
L

or 51 13] ot L ’ s r t T

-

9 Jo { XIANIddVY



00'1 i ¢ 8yl s 't R €81 ¥6'l 50T 1wz © 6T | 6TT Iz 154
T £ s 19°1 691 9L’ 8] ¥6'1 sot ST T  OUT | 66T IST  L9T 68T
ar g5l L9l "l w1 88°1 ¥6°1 90z  LI'T e e vz | isT €91 6L'T 10
59°4 't 08l 88°1 v6'l . I0¢ 10T g1z 6Tt 66T $Y'T T ' T et 06T €
oL L8l ¥6'l 10T T vt 0TL ez e 1T ST s9T - stT LT ot sTe
1971 68°1 96'1 0z 60T 1KkA 1z we {4 st 65T 9T | 9t 19T o' (e
i8] 16°1 86l - S0 k4 k3 €T Yot $¥T x4 19T 6T | 8LT 06T  90C  6LE
$31 61 00T [T} €z 61T STt 9T Iyt  1sT €T T | o8t 6T 80'¢ )€
8%°1 s61  .f0T 6T 9T Tt it %4 6T 6T 59T (e | T ¥6T  0°C (e
16'1 i6' sot 2T (1k3 ’er . oee e 15T 19 89T . SLT | S8 167 .1t set
16'l 102 g0z osiT c 1Tt e (e e T wT oLt LT LgT 66T S 86°C
L6t YOt 1T vBIT : T 06T €T wt st 191 (e 18T ost 0% Ik Ire
0t 80T IR [ e €67 66T osT oC ot LT - v8T ; (6T sO€ LS e
Y07 1z st L STT . IET ter ot 5T M (e 082 (8T t6T 60T ST 8r'e
et oz wWT . lerT LseT . wT 9 Ls'T 897 LT 98T 16T | 10€ e 60t 15°¢
('t oTr LTT et %4 ST st T wr T §Wwr 96T | soL. LIt e 95
'z 9T et 8ET i  0ST . 95T vt Lt 18T 6T ot | ot ¢ 16°¢ 19°¢
sTT T 8c "wi 0T 95T z9c Tt 8T 6T 86T |, 9L | 9I€ e ML 99 -
e 8T SYT 1$°T LT 9T 8T .6LT  6¥T 66T  soc ' UL e e oSt (e
T BE et esTt  wT oT LT SwT 96T 0 TE . O0TE ! 6LE Iye 85t 08¢
T 55T 197 197 (e LT " $6T  SOfE . SIE L ITE 6T¢C | 86€ 05t 99T 68€
9T 9T wt st Yy 68T . S6T £0'C SIcSTe ics 6E°C weE  09¢ e 00y
wi et s8¢ 16T 96T - 10°€ Lo'¢ G 8Tt 165 -~ e . ISE [9°c €€ 6ac Iy
987  ¥6T  00C  90€ e e | T £0e {4 £5€  65C  99C . oLt  88L r sy
gof 't ore - '9TC 1€°€ tee C e s e Ut Th s8¢ | sst Loy YUY LY
(e 6C°C sre I8 95°C  §19°¢ L9'c e (T 96T oY oly 4 0Ty Ty wY Lk
19¢ e 8L'e e 60 is6C -.00F Oy OTY oUy 9Ly £y i G5y sy 1By 506
yi'v  ozTF STP 1y c o9ty -t¥y - LyY  LSY L%y SLY. Iy 05y | €6y S €S IS
sgy  06F 96 jo0s 10§ .S LS TS Les 9¥s | &S 09f | oUs IS 66 €9
9 w0y Iy 819 9 89 €9 €99 69 299 ' §99 99 | s89 269 St 6EL
91’8 1y 9cs irg  9r's Iy 968 99'8 sL'8 e 068 86’8 | L06 . OT6  9C6 096
L seU 66vr oyl 8OV TEWL LML STYL . eyt TVRL T Lvel ashl | T90l ELDL 8RRE L OISI

0s°6¢€ 6¥'60 8r'6t LY 6¢ 96t 9y’ 6t Sr6C £y 6L Irec  Or'6t 6C'6C  LE6E 96t fe6t  0€'6E ST6L
8101 riol oloi 9001 1001 T'L&S 1°¢66 6136 L9L6 9896 €196 L'9s6 TS 1eee 3IT6 9660

TP CCY TECOCVT TT¥MAm

<
VI mnnnd nnnnn

O LMo
mN —quns

A NANN
OOV N N

3

[oad
0

MM NN

MmN
Do P~

bt d

- O M~ W

S

0 ™
SN

-1
Bognn

Spad-¢

.

OV ST T T ECeAN

Qe YOVYWW

zﬂ——- —

AN M
o om vt et am W o =

AN MM NS =N
WO VBOLPMEt =

3

o
r~

N e M=
~N Omowne 2

3
r~edr~ad

>

-—
- vy

NP NOMMOA Oeertmy nWOor

g ozl 09 oy ot rn o st a ol 6 L L 9 § 4

syujod % ¢°¢ 42ddn}
| FRPH E
4" 4D N 0

YRV

9 Jo S XIANaAddV _ _ o



ra

o'l |4} Lyl 65’1 oLl 6L’ §3’] T 11 %1 (4% 4 1»T [$%4 e 08'c 10¢ (4 e 19y (99 o
8el (sl 99°1 L'l 98| 56°1 €07 61T ”°'e e 95T $9T 6L'T 96T Li'e 8r't $6't -~ 6Ly $8°9 ot
094 el sl r6's 7 (4% 4 %4 31 %4 05T £9°C et 18 $6'C (443 e $9'E fy 86’y s0°L 09
08’4 16°) ({144 1t TT (141 LET T 99°T 08T €8T 66T Ti'y 6T’ 1§°¢ €81 1er 8I's it or
10T e 1Tz o€’z 68T e §S°T oL’z 404 86T Lo'g Lre 0e't e oL¢ wr iy 6t’s 9s°L ot
£0'Z e Tz €CT 1 &4 (1X4 LsT Lz L8T 00t 60°E aT'e (391 05°¢ e . ror Ps’y [4 81 09°¢ 34
90T Le T SCT "we T 0t SL'T 06T £0°€ Tt €T 9¢'E 1383 SL't Lo’y sy sr's 9L 8z
01T 0’ 61T 8¢t Lre $6°C {97 LT (6T 90t si't 9L [I9Y 9¢°€E 8L'C 184 09’y 6r's §9°L L
£z (87 RN 1 ¥ 4 e 05T 88T . 99T 18 96T 60°t BI'C 14 e 65°¢ st ny o’y 13341 we 9T
Le e 9tT $rt "z 9T oLz $8°T '66'T e [£4 (499 9wt f9't s3°E a’y 9t is’s te §T
1§44 [1%4 ore 6r't 85°C 99T (X 68°C (118 LI'e 9TE. 9cC¢ 05t L9¢ | 06°¢ wy wy 198 14 X4 114
9T $CT S¥e ¥z 9T oLt 8LT 67 LoC ITe 0c’e Ire e ire LAN aTr Ly 99°% ni 34
{4 0r'e 0. BST 97 SLT €17 86'T "TheE 9T'¢ SE°C §r'e 65'¢ IiLe 66°C (19 4 14 3 4 L'y $6°L [44
9t'T e $6°C 'z 4% 4 08z 20T €0t Lig 1€t ore  15¢ ’9'¢ 13°¢C Yo'y Ly Lg’r 8L'S 103 44
e [4%4 19T 69T e 93°L 1{X4 60°C e e L 95°C oLg L8t or'y &'y o'y, 58S oi'g oT
&'t 85’z 19T LT " T6T 00'¢ s1°e ot’e 13 WE €9 LLg r6'E Ly oSy 0% . €68 C1 ] 61
{s°T 99 SLT 8T 6T | 00¢ 80°€ Tt LEE _mnn . 09¢ 1L'c 14 X3 10y sTY K’y 60°5 109 67’8 8l
£9C - SLT €37 6T 00'¢ BO'E 9t It e 6S°E 9% 6Lt €6'E of'y ey L9y s 19 0r'8 Ll
SL'T 4R 6T o' oI'¢ sl'c Tt ir'e | $5°¢ 69°¢ 8LE 68't £0’y T’y 1444 LL'y §T'S €9 €58 9
(3 k4 96T so'¢ €re 1T 6Tt Lt [ 19e %'t 68°t -00'v 140 4 wy 95’y 68°F ws 9('9 838 s1
00°¢ 60t 81t e SE'E e 15°¢ 99’ -08'E ¥6’E - - €O ri'y 14 4 wr . 69y 1o’ 95's 1$'9 99’8 vl
LI'e §T'E PE'E e IS°E 68°¢ 99°¢ e 96't ory (1N 4 o’y 1 sd 4 (4% 4 98’y iITs rL's oL'9 Lo6 £l
9t’¢ sre e - 19t oL’e sLe 98°C 10y ary  oEy 6L’y 0s’y 'y (10 4 50 irs §6'§ 16’9 €6 4]
09'E 69°¢C 1191 -1 ?6( wr oy sty oy sy £9°% wy 6 L0's (4% Ly's [14] 1T §9°6 I
16’ 00’y 80’y L1y sTr «’r Iy 95°r NS4 ] ¥ 4 L(2 4 S0'§ oz's (131 s 65'S §5°9 9s°'L L] ot
1% 4 or'y iry sy §3° Ly 18 %6y i's 9TS. - SE§ Ly’s 19°¢ s .99 ws 66’9 10's gl ., 6
iy §6'F o'y TS or's TS 9t%s s 19§ |5 %3 165 £0°9 ir's Le9 99 10t 65°L $9'8 291! s
$9°5 rL's s - 165 66 tg9 9’9 1£°9 Lo 199 TL'e 9 669 6I°L L S8'L sr's $5°6 sTU L
89 169 0L e €L 1€°L or'e 9§'L 'L Lyt -36°L ol's STy s $L'8 SI'6 - L6 t6°0l sLC1 3
10'6 e 0T'6 676 86 Lre §6°6 Twe 63°6 §0'00 91°o1 sTol  9rol 19’08 - L6°0l 6711 90T LTEL §T91 s
rel 9s'€}s §9°C1 SLEl v8'C) €6l o (4 ¢ LE'Y1 §3°rl 9901 0e'h] 86’F1 TSI 551 3681 6991 ‘g N
€192 T 19T 199 0$°9 09°9C 699T L89T SOULT ETUT  SELT éric  I9LT ISLT - ¥T'8L It 9K .«xuvom mm“m m
05°66 666 Srés  Ly66 Ly'é6 966 566 €966 THES o_v.mm 6E'66  LE'66 9166 C €T6S  0E'66 -5T66  LI'6E 0066 0s'8s ' T

99¢9 6€€9 ey L8379 1919 . SET9 60z9 Ls19 9019 9509 zoe (4 133 BT6S 65E§ raLs $T9§ 11 14 mwor |

= o ® o o 1T & st u o 6 Pl s 3 I _ N

. ta
spujod % | 43ddn
~§ etn.
Tarta E 0 : .
=

9 J4° 9 XIAN3IddV




