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Question 1

(a) The table below show the responses of 200 executives in a survey about their loyalty

to company.
Length of Service
LOYALTY
<1 Year 1-5 Years 6-10 Years |>10 Years
Remain 10 30 5 75
Not Remain 25 15 10 30

i.  Construct a tree diagram to illustrate the above survey.
[5 marks]

ii. Calculate the probability of selecting an executive who is loyal (would remain)
or has less than 1 year of experience.
[2 marks]

iii. Calculate the probability of selecting an executive who is loyal (would remain)
and has more than 10 years of service. '
[3 marks]

(b) The probability that Ali wins a match is 0.8, If he plays 6 consecutive matches, find the
probability that he will win at least 5 matches.

[3 marks]
(c) The probability that Siti passes Mathematics is 2/3 and the probability that she passes
English is 4/9. If the probability of passing both courses is 1/4, calculate the probability
that Siti will pass at [east one of these courses.
[3 marks]
(d) Suppose that a scheduled flight departs on time, the given probability P(D) = 0.83 and
the probability that it arrives on time is P(A) = 0.82. Also, the probability that its
departing and arriving on time is given by P (AND) = 0.78. Determine the probability
that the aircraft arrives on time given that it departed on time.
[4 marks]
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Question 2
(a) The probability that a certain kind of component will survive a given shock test is 3/4.
Calculate the probability that exactly 2 of the next 4 components tested survive.
[4 marks]
(b) Each sample of water from river has 10% chance of contamination by heavy metal.
i. Determine the probability that in 18 independent samples taken from the
same river, only 2 samples were contaminated.
[4 marks]
if. Calculate the probability that in 18 independent samples taken from the same
river, at least 4 samples were contaminated.
[4 marks]
iii. Calculate the probability that in 18 independent samples taken from the same
river, at least 3 but less than 7 samples were contaminated.
[4 marks]
{c) A small voting district has 101 female voters and 95 male voters. A random sample of
10 voters is drawn. Determine the probability exactly 7 of the voters will be female.
[4 marks]
Question 3
(a) Calculate the probabilities for each, using the standard normal distribution.
i PO <z =1)
| [2 marks]
i, P(z> 1.75)
[1 mark]
fii. P(-1.85 <z <1.93)
[2 marks]
(b) The mass of apple from A farm is normally distributed with mean 550g and variance

256g2. If 120 of apple have masses between 510g and 570g, determinme the total
number of apple from the farm.
[4 marks]
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(c) According to recent survey, 30% of households have company medical insurance that
cover every family member. If a random sample of 200 households is selected, use
the normal approximation to find the probability.

Let X ~ B(200, 0.3)

i. P(X=70)

[2 marks]
ii. P(52<X<59)

I3 marks]
iii. P(66<X<76)

[3 marks]
iv. P(48 <X < 61)

[3 marks]

Question 4

For most recent year available, the mean annual cost to attend a private university in the

United States was $26,889. Assume the distribution of annual costs follows the normat

probability distribution and the standard deviation is $4,500. Calculate:

(a)

(b)

()

(d)

The probability that a student will have to pay more than $25,000 to attend a private
university.

[5 marks]
The probability that a student will have to pay no more than $23,500 fo attend a private
university.

[5 marks]
The probability that a student will pay more than $30,000 to attend a private university.

[5 marks]
The probability that a student will pay between $20,000 and $28,000 {o attend a private
university

[5 marks]
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Question 5

(a) .

(b)

(c)

During peak hours, the arrival of customers at a fast-food restaurant is random with an
average rate of 90 customers per hour. Calculate:
i. The probability that exactly two customers will arrive at the restaurant within a
specified one-minute period during peak hours.
4 marks]

Bi. The probability that at least four customers will arrive within.a specified two-
minute period during peak hours.
[4 marks]

In a production line, it is known that, on average, for every 500 items produced there
will be one defective item. Determine the probability that a random sample of 5000
items will result in less than 8 defectives.

[4 marks]

A monitor issues a warning signal when an action is needed as part of a production
process. The interval, X hours, between successive signals follows an exponential
distribution with parameter 0.08. Calculate the probability that the interval between
the next two signals is:

i. Between 10 and 20 hours.

[4 marks]
i Less than two hours.

[2 marks]
i Longer than 50 hours.

[2 marks]

END OF EXAMINATION PAPER
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LIST OF FORMULAE FOR EGB 10103 ECONOMIC STATISTICS 1

INTRODUCTION TO PROBABILITY

Counting Rule for Combinations

= () =mw=m

Counting Rule for Parmutations

7= "!(J:) = (N-A—r!n)l

€Computing Probability Using the Complement

P =1 — P(A%)
Addition Law
P(4 U BY = P(4) + P(B) — P(4A N B)
Conditional Probability
= 24N 5}

P41 B} N ﬁ(ﬁs)

PBLA) = .T(A)_'
Multiplication Law

P(4 1 B) = P(BYP{4 | B)
P(4 01 By = P(AP(B A)

CONTINUOUS PROBABILITY
DISTRIBUTION

Uniform Probability Density Fanction
|

fora=x=|
A ={p-a org = x
0 elsewhere
Normal Probability Density Function
fO) = 1 Pty
a¥amx

Clonverting to the Standard Normal Random Variahle

x—u
ag

Exponentisl Probability Density Function
1
Jlx)y = Fe_""" forxz=0

Exponentin] Distribntion: Cumulative Probabilities

-P(x = J“O) =1 8.—1”’“

DISCRETE PROBABILITY
DISTRIBUTION

Binomial Probability Function
76 = (Ut = e
¥xpected Value for the Binomial Distribution
Bx) = u = np
Variance for the Binomia! Bistribution
Var(s) = o> = np{l — p)

Poisson Probability Function

fiy =

xt
Hypergeometric Probability Fonction
[
=X
P
f

Expected Value for the Hypergeometric Distribution
Exy=p=n (-t)
(I =h= N,

Variance for the Hypergeomeiric Distsibution

Vars) = o = u({-;)(l _ }3)(?,: z
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Standard Normal Cumulative Probability Table

oz

z 1 0.00 o.01 0.02 6.03 0.04 0.05 0.06 _ 0.07 0.08 0.08
4 | 00003 00003 00008 00003 00003 00003 00003 00003 00003 - 0.0002
33 | 00005 00005 00005 00004 00004 DO0O4 00004 00004 00004  0.0008
<32 | 00007 00007 00006 00006 00006 00006 00006 00005 00005 00005
3.1 50010 00000 00009 00008 00008 00008 00008 00008 00007  0.0007
40 | 00013 00013 00013 00012 00012 00011 00011 0DOMT 00010 00010
29 | oo0is 00018 00018 00017 00016 00016 00015 Q0015 00014 Q004
28 | 00026 00025 0.0024 00023 00023 00022 00021 00021 00020  0.0019
-7 00035 00034 00033 00032 $.0031 00036 0.0029 00028 bo0? 0.0026
26 | DODET 00045 00044 00043 0DOD41 00040 . 00030 00038 00037 00036
a5 | 00062 00060 00058 60057 00055 00054 00082 00051 00048 0.0048
24 ] 00082 00080 GOOYE DOOTE 00073 0007t 00068 00068 0.0086  0.0064
23 | 00167 00104 00102 00080 00006 00064 00001 00088 00087  0:008s
22 00138 00136 00132 00128 00125 00122 0048 0D 00198 G010
25 | 00179 00174 00170 00166 00162 00188 00154 00150 00146 0.0M3
20 | copzs  oowe 0027 00212 00207 00202 00197 00192 00188 00183
48 | 00287 00281 DOV 04268 00252 00256 00250 G024 00239 0.0233
48 | 00369 00351 00344 0033 00329 00322 00314 00307 00301 0.0204
47 | DD44s 00436 D047 00418 00400 00401 00392 00384 00375 0.0367
46 | 00548 00587 00526 00516 00505 00405 00485 Q0475 00465  0.0455
45 | 00668 00655 00643 00630 00618 00606 0.0594 00582 00574 00550
A4 | 00808 00703 00778 OO7B4& 00749 00735 DO721 00708 00694  0.0881
A3 | 00068 00851 00034 00918 00901 00885 00860 00853 00638 0.0823
42 | 01151 01131 01112 04083 01075 0.1056 01038 0.1020 03003  0.0885
44 04357 0A335 0814 04202 0271 04251 04230 01210 0190, 01170
40 | 04587 01562 04530 04516 01492 04468 01446 01423 040 04879
08 | o841 01814 GA7B8 04762 04736 04711 01685 01560 01635 0.1611
L8 ] 02119 D200 02061 02033 020056 04977 04540 01822 04854 0.9867
07 | 02420 02386 02358 02327 02296 02206 02236 02206 02177 02148
A6 | 02743 02708 02676 02643 02611 02578 02546 02514 02483 0451
©5 | 03085 03050 03015 02087 02046 02092 02877 02843 02810 02776
S4 | 03a46 03400 D32 03336 03500 03264 03208 03192 03156 031
D3 ] 03821 03783 03745 03707 02660 0682 03564  0A557 03520 0.3483
02 | 04207 04168 04120 04000 04052 04013 03074 0396 0387 03850
04 DABZ 04562 O 4522 OA482 D4443 Q4404  0ABBE 04325 04286 04247
8.0 DSO00 D4960 04020 DASBO 04840 04801  04TET 04721 04681 04641
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Standard Mormal Cumulative Probability Table

Cumurlative: probabilities for POSITIVE zaeiuss are afiown inthe foilowing tabls:
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B.5 Student’s t Distribution

/‘\\' 1\" /‘v,
-+t -4 @ t 0 t

-+ 0 t
Confidence interval { eft-1alled test Right-aifed test Two-taedlest
Coxtfidence Intervals, ¢ Confdenoe indervals, ¢
% | o [ o | mew | o | mex % | 0% | 6% | Se% | S9% | seaw
Level of Sgnificance Tor Bne-Taled Tesd, o ievel of Sigaificance for One-Tailod Tesl, o
g | o [ nos [ oms | om | noos | oo0s o| o] oos| oms | oo [ oos| coms
Level of Significance Sor Twe-Tailed Test, o Level of Significance for Two-Talled Test, o
42 | 0io | oes a.e2 oo GoH 020 | o0 | 005 e 0.0 .00t
1 | a0fs | 8814 | 12706 | 31871 | 63657 | 83661 36 | 1006 1588 2088 | zam | 2me | 3582
2 | 1p6e | 2408 | 4303 | 6esE | o5 | sism 37| t1805| 1ser| 2ave | 2481 | 2715 | 35w
3 | 1.6 | 2353 | ase2 | 454 | 5841 | 1200 ag | 1304 1586|2028 | z4 | 2712 | asss
4 | 1523 | 2182 | 27vE | am7 | 4694 | s 3¢ | ia4| i6es| 2aza | 24 | 2708 | asem
5 | 1478 | 2ois | 2571 | 3365 | 4032 6850 40| 803| 1BB4| 2021 | 243 | 2704 | 3551
B | 1440 | 1m4% | 2447 | 3143 | 3w EQ5Q s 1809| 1e83| 2020 ] 247 | oFe | 254
7 | 1415 | 1805 | 2385 | zesa | 3408 5:408 4z| 1302| 1s82| 2018 | 248 | 2688 | 3538
B | 1307 | tae0 | 2308 | ZAMR | A3S 508 £ tam| 1sm| o7 | 2418 | 25 | amw
9 | 1382 | 1833 | 2o62 | 2w | aum0 4781 46| 13| 1880 | 215 | 2414 | 28 | 8528
1 | 1arz | 182 | 2o | m e | saem 457 g5 1201 1sm0| 2ma | 2412 | 2ee8 | BN
11} 1082 | 1788 | 2200 | 2718 | gamm 4477 45| 12001 16| =m3 | 24| 2687 | 3515
12 | 1958 | 1782 | 2178 | 2681 a0s5 4318 | 130 | 16| 2mz | 2408 | 2635 | asw
13 | 1950 | 177 | 260 | ees | o2 4221 an| 1mem| 77| 2Ot | 2407 | mes2 | ases
14 | 1045 | 1761 | o5 | 2624 | 2097 £14D a| 120 15| 2010 | 2405 | 2680 | 3500
15 | 136 | 1758 | 213t | 2602 | =47 4073 50| toon| 5% | 2000 | 2403 | ze7E | 2408
1% | 1497 | w748 | 2 | 2588 | zen 4815 s1| i208| tBis| 2008 | 202 | 267 | 342
17 | 1333 | 1740 | 2m0 | 25687 [ 2808 1055 g2 | 1208| 1B | 27 | 240 | 2ER | 2488
18 | 1220 | 1724 | 2301 | 2858 | 2478 3922 53| 1208 167a] 2008 | zaow | 2m72 | aaed
16 | 13 | 1728 | 2083 | 2830 | 2861 2883 54| 1207 | 1674 | o005 | 237 | 26m | a4
25 | 1325 | 1795 | 2088 | 259 | 2845 2850 55| 1207 | 4673 2004 | 2206 | Z6EB | 4476
2 | 187 | 1321 | zose | 2s8 | zam 3819 58| 1207| 1878| 2003 | 2395 | ZeEF | 343
22 | 139 | 137w | 2074 | 2508 | 2E0 3702 57| 1207| 1B 202 | 2204 | 2865 | 3470
23 | 1310 | 1714 { 2060 | 2500 | 2807 4788 58| 1206 tmv2| 2002 | 2302 | 2863 | 3486
24 | ame | w711 | zops | 24w | 277 3745 50| 1208| 1671 200 | 2am | 2682 | 2483
25| 136 | 1708 | 2080 | P485 | e 3725 g8 | 1206{ 1671| 2000 | 230 | 2880 | 3460
o8 | 6 | 1708 | 2655 | 247 | 2 amw s1| 126 | t670| =oop | 2380 | 269 | 3457
o7 | 1914 | 1703 | 20m | 2473 | 3800 g2| 1205 | tev0| deee | 2388 | 2657 | 245t
28 | 283 | 1701 | 2088 | paE7 | 273 87 63| 1205| t&e0| 1s88 | 2387 | =Es6 | 2452
2 | 131 | 16w | 2045 | 2ag2 | 2758 3668 64| 1205 1B00| 1988 | 23me | 285 | a4
50 | 1319 | 1867 | 2p42 | 2457 | 2750 3548 65| 1905| 166@ | 1397 | 2385 | 2658 | 9447
at | 1400 | 1608 | 2040 | 2453 | Z7ad 2533 66| o005 tees| 1ou7 | 2smt | 2em | A
ax | fa0e | 1684 | 2037 | 2ad0 | 278R 2522 g7 | 1204 16e8] 1496 | 2ama | 2851 | s442
33 | 1908 | 1892 | 2035 | 2445 | 27ED 3811 68| 1204 1868| 1095 | 2387 | 2Es0 | G430
26 | 1307 | 1601 | 2032 | 2441 | 278 B0 60 o84 1867 | 1805 | 2982 | 2889 | 3407
35 | 1306 | 1600 | 2080 | 2438 | 27ma 35m 70| 1204 867 | 1mma | 23m | Zeds | 3435
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Confkience intervals, &

B% | %% | W% | Wk | m% | 9%ak

Level of Significance Tor One-Talled Tesl, o

g [ 010 [ 005 [ apes | om | oms | 006
Level of Sigalficance foc Two-Tafied Test, o

020 | oto | o605 | Ou2 o6 | oon
71 | 1208 | 1867 | 1004 | 2380 | 2847 | 2433
72 | 1288 | 1888 | 1993 | 230 | 2846 | 348t
73 | 1oma | 18 | 1903 | 28v0 | 2eds | 3420
74 | 1201 | 1566 | 1093 | 2uve | 2684 | a4z
75 | toez | 1S | 1w | 2377 | 2ed3 | 34
76 | 1203 | 1685 | 1002 | 2376 | 2642 | 243
77 | 1203 | 1685 | 18w | 2876 | 2641 | 2401
78 | 1200 | 1885 | iem | 2895 | 2640 | 2420
70 | 1202 | 1686 | 1980 | 28v4 | 2840 | 2498
go | 1202 | 1688 | 1900 | 2974 | 2ele | 24
g1 | 1200 | 1666 | 1000 | 2390 | 283 | a5
g2 | 1262 | 1684 | 1o8n | 2373 | 26w | 34l
gz | 1252 | 1863 | 98e | 232 | 2638 | 242
o4 | 1202 | 1sea | tesn | zam | 2638 | 24
65 | 1oae | teea | ose | zma | 263 | 2408
86 | 21 | 1683 | 1888 | 2370 | 283 | 2407
87 | 1281 | 1883 | 1088 | 2970 | 2634 | 32408
B | 1291 | 1882 | 1987 | 2360 | 2638 | 2405

. ConEdence Infervak, ¢
% | 0% % | % | oK HEE
Level of Sigaificance Tor Dne-Talled Test,
o | 010] 006 [ ooes [ oM | 0006 | 00XE
Level of Signficance for Two-Tailed Test, v

oM | ow!| o006 (] 06¢ 0.008

80 | 12t | teez| 1.p67 | 2380 | zew | s4m

o0 | 1201 | teez)| 1ps7 | zaee | sew | AW
m | 1oer | tee2| 108 | 238 [ 2em | 34m
w | iom | 1ee2| 1885 | 238 2630 | 33
oy | 1201 | LBt | 1986 | 267 | 2630 | 238
o6 | izm | 166t | 1985 | 2267 [ 26k | 2307
o5 | 12m| st 1885 | 2966 | 25M | GI0A
05 | 1200) tser| 1985 [ 2ose | 2628 | &30S
o7 | 1200 | te61| 1985 | 2385 | 289 |  23M
o8 | 1200 | teet | 1m8e | 236s | 2657 | 238

w | 1200 tesd| 1984 | 235 | 2em | e
100 | 1ope| 1660 1584 | 2364 | 2e% | 2300
120 | tose| tess] igeo | 2ase | e | zam
146 | 1288 1e56| 187 | 23s3 | ozen | 3
160 | 1267 | 1656 1875 | 2350 F 2600 | 8952
o0 | 1286 | 1653 | 1gm | zaw | 2sm | 25
a0 | 12B8| 1653 1472 | 245 | 2800 3,340
w | 12| 1885 t1ges | 2396 | zEW | 2
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