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Question 1:

1. Which of the following is an example of a statistic:

A) | the population | B) | the sample C) | the population | D) | the population
variance median mean mode

2. Which of the following are examples of measures of dispersion:

A) | the median and | B) | the range and | C) | the parameter D) | the mean and
the mode the variance and the statistic the variance

3. The number of students admitted in College of Medicine in King Saud
University is a variable of type

‘ (A) Discrete ‘ (B) Qualitative ’ (C) Continuous ’ (D) nominal ‘

4. A mean of a population is called ................

‘ (A) Parameter ‘ (B) statistic ‘ (C) Median ’ (D) Mode ‘

5. The measure that obtained from the population is called

(A) parameter ( B) sample ( C) population (D) statistic

6. The measure that obtained from the sample is called

(A) parameter ( B) sample ( C) population (D) statistic

7. A sample is defined as:
A) The entire population of values.

B) A measure of reliability of the population.
C) A subset of data selected from a population.

D) Inferential statistics.




Question 2:

From men with age more than 20 years living in Qaseem, we select 200
men. It was found that the average weight of the men was 76 kg.
1) The variable of interest is:

| (4) Age | (B) weight | (C) 200 men | (D) 76kg |
2) The sample size is:
[ (4) 76 [ (B) 20 | (©) 200 (D) 1520 |
Question 3 :

A study of 250 patients admitted to a hospital during the past year revealed
that, on the average (mean), the patients lived 15 miles from the hospital.

1. The sample in the study is .............
(A) 250 patients (B) 250 hospitals

(C) 250 houses (D) 15 miles

2. The population in this study is ............

(4) Some (B) all patients (C) 250 patients (D) 500 patients
patients admitted to admitted to admitted to
admitted to the hospital the hospital the hospital
the hospital during the during the during the
during the past year past year past year
past year

3. The variable of interest is of type ............

(A) continuous

(B) discrete

(C) nominal

(D) Qualitative ordinal




Measures of Central tendency and Dispersion

Measures of central

LS el e ill paplie
tendency
Mean
X — ?:1 Xi
n Loy giadf
Median
L5l
2540 2y S pie lganil a0 ¥ 085 e panall 8 1S5 iSY) 6 Mode
S sia po ST  giadl
M?asurgs of 550 el
dispersions
Lo jinal - dad 8] =  sall g
- - L;-Mj/
SZ — ?zl(Xl_)?)z
n-1
Variance
2 _ Z?=1Xi2_n)?2
5% = n—1
crlkdl
Standard deviation
)
S=VS o aeall il i
Cy S iyl C.V
T x b ML Y/ fales




Question _I:

pregnancy period is:

12

1. The type of the variable is:

15 16 12

If the number of visits to the clinic made by 8 pregnant women in their

15 16 12 14
A) | continuous B) | ordinal C) | nominal D) | discrete
2. The sample mean is:
Y = 12+15+16+12-EI;15+16+12+14 — 14
4) |11 B) |14 ) |8 D) |15
3. The sample standard deviation is:
§2 = i (X-X)? _ (12-14)24(15-14)2+(16—14)%+--+(14—14)2 —314 =S =177
n—1 8—1
4) [4.012 B) |-2.450 C) | 177 D) |2.524
4. The sample median is:
5
12 12 12 [14 15] 15 16 16| = 2> = 145
A) | 14.5 B) | 155 C) | 165 D) |15
5. The coefficient of variation is:
cv==<=2-01266
X 14
A) |70 % B) |25% C) |28.25% D) | 12.66 %
6. The range is:
11 B) |4 ) |6 D) |28




Question 2:

Consider the following marks for a sample of students carried out on 10

quizzes.

6,7,6,8, 5 76,9 10,6
Q. 1. The mean mark is:

— _ 6+7+6+8+5+7+6+9+10+6
Y = SH7H6HBHSHTH6HO+I046 _
10
A)7 B) 10 C)6 D) 7.5

Q. 2. The median mark is:

6+7
5666[67 780910 = —— =65
4) 6.5 B)S5.S C)7 D)6
Q. 3. The mode for this data is:
A4)7 B6 C)0 D)6or7
Q. 4. The range for this data is:
A) 15 B) 10 C)s D)0

0. 5. The standard deviation for this data is:

YR X=X?% (5=7)24(6=7)2++(10-7)?
B n-1 B 10—1

SZ

= 2434 = S =1.56

A) 1.48 B) 2.44 C) I D) 1.56

Q. 6. The coefficient of variation for this data is:

S 1.56
—=—=0.223
X 7

A) 44.9% B)22.3% C) 19% D) 47.3%

C.V=




Question 3:

The data for measurements of the left ischia tuberosity (in mm Hg) for the SCI

and control groups are shown below.
Control‘ 131 ‘ 115 ‘ 124 ‘ 131 ‘ 122 ‘

SCI ‘ 60 ‘ 150 ‘ 130 ‘ 180 ‘ 163 ‘

1. The mean for the control group is ................

X =

131+115+124+131+122
- = 124.60

(4)125.10

(B)128.10 | (C) 124.60

(D) 127.10

2. The variance of the SCI group is .............

¥ _ 60+150+130+180+163
X = = 136.6

5
G2 — Y (xi-X)? _ (60—136.6)%+(150—136.6)%++(163-136.6)2 —2167.8
n-1 5-1
(A) 2025.10 (B) 2167.8 (C)2026.10 (D)2037.10

3. The unit of coefficient of variation for SCI group is

(4) mm Hg

(B) Hg (C) mm

(D) Unit-less

4. Which group has more variation

n . ¥)2 _ 2 _ 2. _ 2
g2 = L (=X _ (131-124.62+(115-124.6)2+-+(12-1246)° _ 3 _, (oo
n—1 5-1
_ Scontrol __ 6.7305 __
C.Veontroi = Yoo 1246 0.054
C.Vsep = =L = Y2073 — (3408
CUSCL T Yoo T 1366
(A) Control (B) SCI (C) Both groups have (D) Cannot compare

group group the same variation between their variations




Question 4.

Temperature (in Faraheniet) recorded at 2 am in London on 8 days

randomly chosen in a year were as follows:
40 21 38 -9 26 -21 -49 44

1) The average temperature for the sample is:

(4) 248 [ (B) I () 6 [ (D) 48

2) The median temperature for the sample is:

L (4) 17 (B -21 |(C85 [(D) -85

3) The mode of temperature for the sample is:

[ (4) 21 (B 44 [(O 2 (D) -49

4) The standard deviation for the sample data is:

(4) 35.319 [ (B) 30.904 |(C) 1247.43 | (D) 4

5) The coefficient of variation for the sample is:

| (A4) 49% | (B) 17% |(C) 4% | (D) 588.7% |

6) The range of the sample is:

| (4) 4 (B) 8 [ (C) 40 (D) 93




Question 5:

Some families were selected and the number of children in each family were
considered as follows: 5, 8, 0, 8, 3, 7, 8 9

Then,

1) The sample size is:

(4)9 | (B)6 [(©)8 (D)5

2) The sample mode is:

L(4)9 [(B) 0 1(C)8 | (D) No mode |

3) The sample mean is:

[(4) 48 [ (B) 6 (©)8 (D)0 |

4) The sample variance is:

1(4) 2915 | (B) 8.5 (C)9.714 | (D)3.117 |

5) The sample median is:

[(4) 5.5 1 (B) 7.5 1(C)8 (D)7

6) The range of data is:
(4)8 (B)0 (©)3 (D)9 |

7) The sample coefficient of variation is:

(4)5.5 [ (B) 8 (©052 (D)7 |




Question 6:

Consider the following weights for a sample of 6 babies: 5, 3, 5, 2, 5, 4
[1] The sample mean is
4 ¢+ B 5 e 3 Bl s |

[2] The sample median is
|4 | 4 | B | 5 C| 4.5 | D| 3 |

[3] The sample mode is
| 4] 4 | B | 3 C| 4.5 |D|

[

[4] The sample standard deviation is
14| 32649 |B| 82649 |€| 12649 [D| 22649 |

[3] The coefficient of variation for this sample is
|4 4000% [B| 31.62% [€| 200% |[D] 1250% |

Question 7:

1. Which of the following measures is not affected by the extreme values?

(A) Median (B) Mean (C) Variance (D) Range

2. Which of the following location (central tendency) measures is affected

by extreme values?

(A) Range (B) Mean (C) Median (D) Mode

3. Which of the following measures can be used for the blood type in a
given sample?

(A)Median (B)Mean (C) Variance (D) Mode

10



Question 8:

1. ‘ The biggest advantage of the standard deviation over the variance is:

(A) The standard deviation is always greater than the variance.
(B) The standard deviation is calculated with the median instead of the
mean.

(C) The standard deviation is better for describing the qualitative data.

(D) The standard deviation has the same units as the original data.

2. ‘ Parameters and statistics:

(A) Describe the same group of individuals.

(B) | Describe the population and the sample, respectively.

(C) | Describe the sample and the population, respectively.

(D) | None of these.

3. | Which of the following location (central tendency) measures is affected by
extreme values?

(A) Median
(B) Mean
(C) Variance
(D) Range
4. | Which of the following measures can be used for the blood type in a given sample?
(A) Mode
(B) Mean
(C) Variance
(D) Range
5. | Ifx4,x, and x5 has mean X = 4, then x4,%X,, X5 and x3=4 has mean:
(4) | equal 4 (B) | less than 4 | (C) flf;ztjr (D) | None of this

Question 9:

1. The sample mean is a measure of

A) Relative position.
B) Central tendency.

C) Dispersion.
D) all of the above.

2. The sample standard deviation is a measure of

A) Relative position.
B) Central tendency.

C) Dispersion.
D) all of the above.
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Question 10:

The “life” of 40 similar car batteries recorded to the nearest tenth of a

vear. The batteries are guaranteed to last 3 years.

Class Interval T;Zzee:\fﬁs Midpoint Frequency FI::;ZZ;;
15-1.9 1.45-1.95 172 2 0.050
2.0-24 195245 22 D 0.025
2.5-2.9 2.45-2.95 C 1 F
4 2.95-3.45 32 15 0.375
3539 B 37 E 0.250
4.0-4.4 3.95-4.43 42 5 0.125
4549 4.45-4.95 47 3 0.075
1. The value of A:
A) [2.45-2.95 B) |3.549 C) |3.0-3.4 D) |3.55-3.95
2. The value of B:
A) | 40.5-50.5 B) | 3.45-3.95 C) |54-64 D) | 44.5-54.5
3. The value of C:\c == =27
4) 2.7 B) |285 C) |29 D) |59
4. The value of D:|==0.025= D = 40 x 0.025 = 1
4) |2 B |4 C |3 D) |1
5. The value of E :|-==025=E =40 x 025 = 10
4) [0 B) |10 C) |12 D) |11
6. The value of F:|F =~ =0.10
40
A) 010 B) 015 C) 035 D) 025
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Question 11:

Fill in the table given below. Answer the following questions.

Cumulative
Class Cumulative Relative Relative
Interval Frequency Frequency Frequency Frequency
5-9 8
10- 14 15 C
15-19 11 B D
20 - 24 A 40 0.15

1) The value of A is:)|A =40 —-(8+154+11)=40—-34=6

(4)6 | (B) 4 | (C) 34 | (D) 40

2) The value of Bis:|B = 8 + 15 + 11 = 34|

[ (4) 40 | (B) 34 [ (C) 0.85 (D) 0.275 |

3) The value of Cis:|C = i—i = 0.375

[ (4) 23 1 (B)0.575 [(C)0.275 | (D)0.375 |

4) The value of D is:|D = % = 0.85

1(4)0.375 | (B) 34 1 (C) 0.8 | (D) 0.85 |

5) The true class interval for the first class is:

((4)5-9 ((B)5-10 |(C)4.5-9.5|(D)55-9.5|

6) The number of observations less than 19.5 is:

18 + 15 + 11 = 34|

[(4) 34 | (B) 85 (€)1 (D)6

13



Question 12:

The following table gives the age distribution for the number of deaths in

New York State due to accidents for residents age 25 and older.

Age Number | Cumulative True Relative Cumulqtive Mid-
(Years) | of Deaths | Frequency Class Frequency Relative Point
Interval Frequency
25-34| 393 393 00| s 0.1188 | 295
35-44 514 907 3:;5 5_ 0.1554 0.2742 39.5
45— 54 B 1367 | - 0.1104 0.3882 49.5
55-64 341 1708 522.55_ 0.1031 0.4913 59.5
65—-74 A 2073 6;2‘55_ 0.1391 C 69.5
75— 84 616 2689 | --——-- 0.1863 0.8167 79.5
85-94 618 3307 | - 0.1869 1.0000 89.5
Total | - | | e | e
1. ThevalueofAis ..............
(4) 365 (B) 341 (C) 514 (D)616
2. Thevalue of Bis .....cc.cccuv ...
(4) 460 (B) 441 (C) 414 (D) 406
3. The true class interval of the highest frequency is
(4) 74.5 - 84.5 (B) 44.5 — 54.5 (C) 64.5—74.5 (D)84.5 945
4. The value of the gap (jump) between (non-true) class
intervals is ........
(A) No gaps (B) 0.5 (C)0 (D) 1
5. The true class interval that has the lowest relative
frequency is ............
(4) 25— 34 (B) 45— 54 (C) 55— 64 (D)34.5—64.5
6. Thevalue of Cis ...............
(A) 0.6101 (B) 0.6130 (C) 0.6304 (D)0.6011

14



Question 13:

The table shows the weight loss (kg) of a sample of 40 healthy adults who
fasted in Ramadan.

Class interval | Frequency ggg;zlg;g}e
1.20-1.29 2 2
1.30-1.39 6 8
1.40 - 1.49 10 K
1.50-1.59 C 34
1.60 - 1.69 6 40

1) The value of the missing value K is
(a0 (b)I8 (c)2 (d) 10 (e) None is correct
2) The value of the missing value C is
(@) 20 (b)40 (c) 10 (d) 16 (e) None is correct

Question 14:

Consider the following frequency polygon of ages of 20 students in a certain school.

frequency
- N W A OO N ®
\

| | | | | |
3.5 5.5 7.5 9.5 11.5 13.5

Ages

The frequency distribution of ages corresponding to above polygon is

(a)
True class limits 4.5-6.5 6.5-8.5 8.5-10.5 10.5-12.5
frequency 2 5 8 5
(b)
True class limits 3.5-55 5.5-7.5 7.5-9.5 95-11.5 11.5-13.5
frequency 2 5 8 4 1
(c)
Class interval 5-6 7-8 9-10 11-12
frequency 1 7 8 4
(d)
Class interval 5-6 7-8 9-10 11-12
frequency 4 7 8 6

15



Question 15:

The following table gives the distribution of the ages of a sample of 50 patients who
attend a dental clinic.

Age intervals Fr Relative Less Cumulative Frequency
(in years) equency frequency than
10-15 4 - 10
16- 21 8 - 16
22-27 z 0.32 22 v
28 - 33 - - 28 --
34 -39 10 - 34 --
40 X
1. ‘ The class width is:
L) 6 L.B) | 10 [© 1150 D) ] 19
2.| The value of x is:
[ (4) [22 |B) |28 [ © 50 )] 10
3. ‘ The value of y is:
[ (4) | 4 [B) |12 L@ 119 (D) [ 150
4.| The value of z is:
() | 14 [(B) | 12 [(©] 50 D) [ 16
5.| Percent of the patients with age between 16 and 21 is:
[) [16% 1B [8% L[©]20%  [(D)]32%
6.| The 5" interval midpoint is:
[(4) | 38 L(B) 52 [©]27 (D) [ 365

16




Question 16:

Consider the following Table showing a frequency distribution of weights in

a sample of 20 cans of fruits:

Class True Midpoi | Frequency | Relative | Cumulative
interval Class nt Frequency | Frequency
Limits
19.2-19.4 1
19.5-19.7 0.10
19.8—-20.0 8
4
1. The fifth class interval is:
A)20.2-204 B)20.1-20.3 C)21.0-21.2 D) 20.4-20.6
2. The second true class interval is
A)19.45-19.75 B)19.5-19.7 C)19.25-1935 D)20.2-20.4
3. The midpoint of the fourth class interval is:
A) 20.5 B) 20.2 C)19.9 D) 20.1
4. The frequency of the second class interval is:
A) 10 B) 4 C)2 D)3
5. The relative frequency of the fourth class interval is:
A) 0.20 B)0.15 C)0.13 D) 0.40

6.  The cumulative frequency of the final class interval is:
A) 13 B) 4 C) 20 D) 100

17



Question 17:

Consider the following table showing a frequency distribution of blood test of 52

diabetes patients.
Class interval Freauenc Cumulative Relative Cumulative
quency frequency frequency relative frequency
101120 -- -- 0.4423 -
121 — 140 -- -- -- D
B -- C 0.2115 --
161 — 180 -- -- 0.0577 --
Total A -- 1 --
[1] The value of A is
[4 ] I | B ] 3 [C] 52 [ D] 80
[2] The class interval B is
lA4] 122140 | B| 161-180 | €| 131-140 | D]  141-160
[3] The value of Cis
| 4 | 49 | B | 15 | C | 34 | D | 52
[4] Thevalue of D is
4] 05308 | B| 07308 [C] 0.4308 |D| 0.8308
[5] The true class intervals are
100—-120 99.5-119.5 100.5 —120.5 100.5 - 120.5
4 120.5 -139.5 B 120.5 -140.5 c 120.5 —140.5 D 121.5 - 140.5
141160 140.5 -159.5 = | 140.5-160.5 141.5-160.5
161 -180 160.5 -179.5 160.5 — 180.5 161.5—-180.5
[6] The midpoint of the first class interval is
| 4] 110.5 | B | 20 | C| 220 | D | 19
[7] Histogram of the frequency distribution is built based on
Midpoints and
f ;Zq;;zi;?; and cumu'latzve True class
A relative B | relative C | interval and D | None of them
requenc
frequency Jreq y frequency

18




Definitions and Theorems:

x 0<P(A) <1
* P(S) =1
* P(@) =0

Probability

1- PAUB) =P(A)+P(B)—P(ANnB)
2- P(A|IB) =P(ANB)/P(B)
3- P(ANB) =P(A) X P(B) (if A&B are independent.)
4- P(ANB) =0 (if A&B aredisjoint.)
;P(A°) = P(4)

5- P(A°) = 1 — P(A)

Question 1:

Suppose that we have: P(4)=0.4 , P(B)=0.5 ,P(AnB)=0.2

The probability P(AUB) is:[P(AUB) = P(A) + P(B) — P(ANB) = 0.4+ 05— 02 = 0.7

1.
0.7

4)

B)

0.4

¢

0.5

D)

0

2. The probability P(A~B ) is:[P(AnB%) = P(A) —P(ANB) = 0.4— 0.2 = 0.2]

A) 10.51 B) 0.20 C) |0.40 D) | 0.60
3. The probability P(A|B) is:|P(A|B) = ngf) =2=04
4) 051 B) [0.40 C) [0.20 D) [0.30

4. The events A and B are:|P(An B) & P(4) x P(B) = 0.2 = 0.4 x 05|

A) | disjoint

B)

dependent

C)

equal

D)

Independent
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Question 2:

If the events A, B we have: P(4) = 0.2, P(B) = 0.5 and P(A N B) = 0.1, then:
1) The events A, B are :

P(ANB) Z P(A) x P(B) = 0.1 =0.2x0.5

(a)Dependents (b) both are empties (c) Disjoints  (d) Independents

2) The probability of A or B is:

[P(AUB) =P(A) +P(B)—P(ANB)=0.2+0.5—0.1 = 0.6|

(a) 0.5 (b) 5.0 (c) 0.2 (d) 0.6 (e) None is correct

3) If P(A) = 0.3, P(B) = 0.4 and that A and B are disjoint, then P(A_B) =

|P(AUB) =P(A)+P(B)—0=02+05—-0=0.7|

(@) 0.7 (1) 0.12 ()06  (dO0.1 (e) None

4) If P(4) = 0.2 and P(B| 4) =0.4, then P(A N B) =

PUNB) _ 4 — PUANB) _, P(ANnB)=0.2x0.4=0.08

P(BlA) = P(A) 0.2

(a) 0.6 (b) 0.08 (c)0.5 (d) 2.0 (e) None is correct

5) Suppose that the probability a patient smokes is 0.20. If the probability that
the patient smokes and has a lung cancer is 0.15, then the probability that
the patient has a lung cancer given that the patient smokes is

P(S) =020 P(SNC)=0.15 P(C|S)=?

P(c|s) = XD _ 928 _ 75

P(S) ~ 020

(a) 0.25 (b) 0.2 (c) 0.75 (d) 1.33 (e) None is correct

20



Question 3:

Suppose that we have two events A and B such that,

P(A) = 0.4,P(B) = 0.5,P(ANB) = 0.2.

[1] P(A v B): |P(AUB) =P(A) +P(B)—P(ANB) =04+ 05—-0.2=0.7|

1A 0.1 | B | 0.9 | C| 0.7 D] 0.8
[2] P(A° N B): |P(A°~B) =P(B)—P(ANB) =05-10.2 = 0.3

(A | 0.3 | B | 0.2 | C| 0.5 D | 0.7
[3] P(A° ~B°): |P(A"B%)=1-—P(AUB)=1-0.7 = 0.3

(A | 0.7 | B | 0.2 C| 0.5 |D| 0.3
[4] P(A°): [P(A°)=1-P(A) =1-0.4=0.6]

(A | 0.4 | B | 0.6 | C] 0.1 D | 0.9

c . c _ P(A° N B) _ 03 _

[5] P(A°|B): P(A°|B) = = = =5 =06

(A | 0.4 | B | 0.6 | C] 0.1 D | 0.9

P(ANB) 0.2

[6] P(B|A): P(BIA)=T2)=a=O.5

(A | 0.4 | B | 0.6 | C| 0.3 D | 0.5

[7] The events A and B are ....|P(AnB) £ P(4) x P(B) = 0.2 = 0.4 X 0.5 |

|A| Exhaustive |B| Disjoint | €| Independent |D| Dependent |
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Question 4.

Following table shows 80 patients classified by sex and blood group.

Sex Blood Group

A | B| O

Male (M) 25 | 17| 15
Female (F) 11 |9 3

1) The probability that a patient selected randomly is a male and has blood
group A is

(a) 25/36  (b) 25/57 (c) 25/80 (d) 52/80 (e) None

2) The probability that a patient selected randomly is a female is

(@) 6/80 () 40/80 (c) 22/80  (d) 23/80 (e) None

3) In a certain population, 4% have cancer, 20% are smokers and 2% are
both smokers and have cancer. If a person is chosen at random from the
population, find the probability that the person chosen is a smoker or

has cancer.

P(C) =004 P(S)=020 P(SNC)=002 P(SUC)=?
P(SUC) =P(C)+P(S)— P(SNC)
P(SUC) =0.04 + 0.20 — 0.02 = 0.22

(@) 0.02 () 0.24 () 0.2 (d) 0.22 (e) None
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Question 5:

Gender Diabetics (D) | Not Diabetic (D°) | TOTAL
Male (M) 72 288 360
Female (F) 48 192 240
TOTAL 120 480 600

Consider the information given in the table above. A person is selected randomly

1. The probability that the person found is male and diabetic is:

P(M n D) =67720= 0.12

[ (4) 72 | (B) 0.12 | (C) 0.60 | (D) 0.67 |

2. The probability that the person found is male or diabetic is:
360 120 72 408

600 T 600 600 _ 600
1 (4)0.12 | (B) 0.68 | (C) 0.60 (D) 0.97 |

P(MUD) =P(M)+P(D)—P(MnD)=

3. The probability that the person found is female is:

240
P(F) === 04

| (4) 0.24 | (B) 0.12 [ (C) 0.40 | (D) 0.5 |

4. Suppose we know the person found is a male, the probability that he is
diabetic, is:

__ P(MnD) _ 72/600 _ 72 __
P(DIM) = P(M) _ 360/600 360 0.2
1(4) 0.2 | (B)0.12 | (C) 0.40 (D) 0.68 |

5. Theevents M and D are:

72 360 120

P(M N D) = P(M) X P(D) = o5 = =00 X o

‘ (4) Disjoint ‘ (B) Independent ‘ (C) mutually exclusive ‘ (D) Dependent |
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Question 6:

A group of people is classified by the amount of fruits eaten and the health status:

Fruits Eaten | Few Some | Many | Total
Health Sta (F) () M)
Poor (B) 80 35 20 135
Good (G) 25 110 45 180
Excellent (E) 15 95 75 185
Total 120 240 140 500

If one of these people is randomly chosen give:

5. The event “(eats few fruits) and (has good health) “, is defined as.

A) F UGS B) |FNnG C) |FUE D) |SUE
6. P(B UM) =

A) 10.51 B) 0.0.28 C) |0.27 D) | 0.04
7. P(GNS) =

A) 1048 B) [0.36 C) | 022 D) | 0.62
8. P(ES) =

4) | 0.63 B) |0.37 C) | 0.50 D) |1
9. P(G|S) =

A) |0.6111 B) |0.2200 C) |0.4583 D) 10.36
10.P(M | E) =

A) |0.6111 B) |0.2200 C) |0.405 D) |0.36
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Question 7:

The following table classifies a sample of individuals according to gender and
period (in years) attendance in the college:

Gender
College
Attended Male Female Total
None 12 41 53
Two Years 14 63 77
Three Years 9 49 58
Four Years 7 50 57
Total 42 203 245
Suppose we select an individual at random, then:
1] The probability that the individual is male is:
[ (4) 10.8286 | (B) |0.1714 [(C) 10.0490 | (D)]0.2857
2| The probability that the individual did not attend college (None) and
female is:

| (4) | 0.0241

| (B) | 0.0490

| (C) |0.1673

| (D) 0.2163

attendance is:

3| The probability that the individual has three year or two year college

[ (4) |0.551

| (B) |0.0939

| (C) 10.4571

[(D)]0

| If we pick an individual at random and found that he had three year
college attendance, the probability that the individual is male is:

| (4) 10.0367

| (B) |0.2143

[ (C) |0.1552

(D) ]0.1714

5.‘ The probability that the individual is not a four year college attendance is:

| (4) |0.7673

| (B) |0.2327

| (C) 10.0286

(D) ] 0.1429

6.

AN

The probability that the individual is a two year college attendance or male

\' (4) 10.0571

| (B) | 0.8858

| (C) |0.2571

| (D) | 0.4286

7| The events: the individual is a four year college attendance and male are:

(A) | Mutually

exclusive

(B) | Independent

(C) | Dependent

(D) | None of

these
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Question 8:

obesity (B)

Blood pressure
Low Medium High
(L) (M) (H)
Has obesity (B) 50 150 300
Does not have 250 240 110

If an individual is selected at random from this group, then the probability

that he/she

1.has obesity or has medium blood pressure is equal to

4) 0.442  B) 0.50

C) 0.725

D) 0.673

2.has low blood pressure given that he/she has obesity is equal to

4090  B)O.I

C) 0.66

D) 0.44
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Bayes' Theorem, Screening Tests, Sensitivity, Specificity, and Predictive
Value Positive and Negative

Disease
Test Result Present (D) Absent (D) Total
Positive (T) a b a+b=n(T)
Negative (7) C d c+d=n(T)
Total a+c=nD) b+d=n(D) n

1. The probability of false positive result:

P(Tu—))_n(fmﬁ): b
(D) b+d

. The probability of false negative result:
n(T n D) _c
n(D) a+c
. The sensitivity of the screening test:
nInD) 4

[§]

P(T|D) =

O8]

P(T|D) =

n(D) a+c
4. The specificity of the screening test:
= = T D) d
PT|D) =MD D
(T'1D) n(D) b+d

e The predictive value positive:

P(DNT) _ P(T|D)P(D)
P(T)  P(T|D)P(D)+P(T|D)P(D)

P(D|T) =

B (seneitivity) P(Dgiven)
B (seneitivity) P(Dgiven) + (false + ve)P(ﬁgiven)

e The predictive value negative:

P(TND) _ P(TND)P(D)

POIT) ==& = 3@n0)r @)+ PTID)P D)

_ (specificity) P(Dyiven)
(specificity) P(Dyipen) + (false — ve)P(Dyiven)




Question 1:

The following table shows the results of a screening test:

Disease confirmed (D) | Disease not confirmed ( B )
Positive test (T) 38 10
Negative test ( T ) 5 18
1. The probability of false positive of the test is: ;—g = 0.3571
A) |0.3571 B) 10.2083 C) |0.7916 D) 10.2173
2. The probability of false negative of the test is: 433 = 0.1163
A) |0.3571 B) |0.7826 C) 102173 D) |0.1163
3. The sensitivity value of the test is: i—z = 0.8837
A) 0.2173 B) | 08837 C) | 0.6429 D) |0.3571
4. The specificity value of the test is: g = 0.6429
A) | 0.6429 B) [0.3571 C) 102173 D) |0.2535
Suppose it is known that the rate of the disease is 0.113,
5. The predictive value positive of a symptom is: |1 — 0.113 = 0.887|
(seneitivity) P(Dgiyen) 0.8837 x0.113
= — — = = (0.2397
(seneitivity) P(Dgiyen)+(false +ve)P(Dgyiyen)  0.8837x0.113+0.3571x0.887
A) 109797 B) 0.5714 C) 0.2397 D) | 0.34591
6. The predictive value negative of a symptom is:
_ (specificity) P(Dgiyen) _ 0.6429 x0.887 — 0.9772
" (specificity) P(Dgiyen)+(false—ve)P(Dgipen)  0.6429 X0.887+0.1163 x0.113
A) [0.9775 B) [0.5714 C) [0.2397 D) | 0.34591
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Question 2:

It is known that 40% of the population is diabetic. 330 persons who were
diabetics went through a test where the test confirmed the disease for 288
persons. Among 270 healthy persons, test showed high sugar level for 22

persons. The information obtained is given in the table below.

Test Diabetics (D) Not Diabetic (D°) TOTAL
Positive (T ) 288 72 360
TOTAL 330 270 600
e . . 1288
1. The sensitivity of the test is: T30 = 0.873

| (4)0.873 | (B) 0480 |(C)0.733 | (D)0.33 |

198

2. The specificity of the test is: prr 0.733

[(4)0.873  [(B)0.330 |(C)0.48 (D) 0.733 |

3. The probability of false positive is: % = 0.267

| (4)0.1549 |(B)0.127 |(C)0.713 | (D)0.267 |

4. The predictive probability positive for the disease is:

(seneitivity) P(Dgiven) _ 0.873 X 040 = (0.686

 (seneitivity) P(Dgiven)+(false +ve)P(Dgiven)  0.873 X 0.40 +0.267 X0.60

| (4) 0.686 | (B)0.800 | (C)0.480 |(D)0.873 |




Question 3:

The following table shows the results of a screening test evaluation in which a
random sample of 700 subjects with the disease and an independent random
sample of 1300 subjects without the disease participated:

Disease Present Absent
Test result
Positive 500 100
Negative 200 1200
1) The sensitivity value of the test is: :g—g = 0.7143
1 (4) 0.2649 | (B) 0.7143 | (C) 0.7538 | (D) 0.923 |
2) The specificity value of the test is: % = 0.923
[ (4) 0.1 | (B) 0.7143 | (C)0.9943 |(D)0.923 |
3) The probability of false positive of the test is: % = 0.0769
| (4) 0.0583 | (B) 0.2462 | (C) 0.0769 | (D) 0.2649 |
4)  If the rate of the disease in the general population is 0.002, then the

predictive value positive of the test is:

_ (seneitivity) P(Dgiven)

"~ (seneitivity) P(Dgiven)+(false +ve)P(Dgiven)
0.7143 x 0.002

= = 0.01827

"~ 0.7143 X 0.002 +0.0769 X0.998

| (4) 0.9748 | (B) 0.01827 | (C) 0.002 | (D) 0.0252 |
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Question 4.

In a study of high blood pressure, 188 persons found positive, of a sample of 200 persons with the
disease subjected to a screening test. While, 27 persons found positive, of an independent sample of
300 persons without the disease subjected to the same screening test. That is,

High Blood Pressure
Test Result | Yes D No D | Total
Positive T 188 27 215
Negative T 12 273 285
Total 200 300 500

[1] Given that a person has the disease, the probability of a positive test result, that is, the
"sensitivity" of this test is:

| 4] 0.49 | B | 0.94 | C | 0.35 | D | 0.55 |

[2] Given that a person does not have the disease, the probability of a negative test result, that
is, the "specificity" of this test is:

| 4] 0.91 | B | 0.75 K 0.63 | D | 0.49 |

e "false negative" results when a test indicates a negative status given that the true status
3] The "false negative" results wh test indicat gative status given that the true stat
Is positive is:

| A | 0.01 | B | 0.15 | C | 0.21 | D | 0.06 |

[4] The "false positive" results when a test indicates a positive status given that the true status is
negative is:

[ A ] 0.16 | B | 0.31 | C | 0.09 | D | 0.02 |

Assuming that 15% of the population under study is known to be with high blood pressure.
[5] Given a positive screening test, what is the probability that the person has the disease? That
is, the "predictive value positive" is:

| A | 0.22 | B | 0.65 | C| 0.93 | D | 0.70 |

[6] Given a negative screening test result, what is the probability that the person does not have
the disease? That is, the "predictive value negative" is:

| A | 0.258 | B | 0.778 | C | 0.988 | D | 0.338 |
31




Question 5:

Suppose that the ministry of health intends to check the reliability of the central
Diabetic Lab in Riyadh. A sample person with Diabetic disease (D) and
another without the disease (D ) had the Lab tests and the results are given
below:

Present (D) Absence (D )
Positive (T) 950 40
Negative (T ) 25 640

Then:

1. \ The probability of false negative result is:

| (4)]0.0256 | (B)|09412 |(C)|0.9744 |(D)]0.0588
2. | The probability of false positive result is:

| (4)]0.0256 | (B)|09412 [(C)|0.9744 | (D)]0.0588
3. | The sensitivity of the test is:

| (4)]10.0256 | (B)|09412 |(C)|0.9744 |(D)]0.0588
4. ‘ The specificity of the test is:

| (4)]0.0256 | (B)]0.9412 |(C)|0.9744 |(D)]0.0588

Assume that the true percentage of Diabetic patients in Riyadh is 25%.
Then

5. | The predictive value positive of the test is:

1 (4)10.847 | (B)|0924 |(C)|0991 |(D)]0.695
6. | The predictive value negative of the test is:

(4)]0.195 [ (B)]0982 () ]0847 |(D)]0.991
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Question 6:

A Fecal Occult Blood Screen Outcome Test is applied for 875 patients with
bowel cancer. The same test was applied for another sample of 925 without
bowel cancer. Obtained results are shown in the following table:

Present Disease Absent Disease

(D) (D)
Test

POSitiV@ 850 ] 0
(T)
Test

Negative 25 9/5
(T)

1. The sensitivity of the test is
A) 0.85 B) 0.971 C) 0915 D) 0.988

2. The specificity of the test is
A) 0.850 B) 0.250 C)0.915 D) 0.989

3. The probability of false positive is
A) 0.989 B) 0.011 C) 0.250 D) 0.915

4. The probability of false negative is
A) 0.250 B) 0.971 C) 0.029 D) 0.10

5. If the rate of the disease in the general population is equal to 15%
then the predictive value positive of the test is

A) 0.941 B) 0.995 C) 0.674 D) 0.150
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More Exercises

Question 1:

Givens:
P(A) = 0.5, P(B)=0.4, P(CNA°)=0.6,

P(CNA)=0.2, PAUB)=0.9

(a) What is the probability of P(C):
P(C)= P(CNAS)+P(CNA)=06+02=08

(b) What is the probability of P(A N B):

P(AUB) = P(A)+P(B)—P(ANB)

= 09=05 + 04—P(ANB)
P(ANnB)=0

(¢) What is the probability of P(C | A):

P(CNA) 02
P(4A) 05

P(C|A) = 0.4

(d) What is the probability of P(B€ N A°):
P(B°NA)=1—P(BUA)=1-09 =0.1

Question 2:

Givens:
P(B)=0.3, P(A1B)=0.4

Then find P(ANB) =?

P(ANRB
P(A|B) Z(P(—;)
P(ANB)
=>O.4=T

= P(ANB)=04x0.3=0.12
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Question 3:

Givens:
P(A)=0.3, P(B)=0.4, PAnBNn(C)=0.03, P(AnB)=0.88
(1) Are the event A and b independent?
P(ANB)=1-P(ANnB)=1-0.88=0.12
P(A) X P(B) =0.3%x04=0.12
= P(ANnB)=P(A) X P(B)
Therefore, A and B are independent.

(2) What is the probability of P(C | AN B):

P(AnBNC) 0.03

= =0.2
P(ANB) 012 0.25

P(CIANB) =

Question 4:

Givens:
P(A;) =0.4, P(A;NnA;)=0.2, P(A314A4,nA;)=0.75

(1) Find the P(A,|A,):

P(A4 N4 02

P(A;]A)) = P(A) ~04

0.5

(2) Find the P(A; N A, N A3):

P(A; N A, NA3)

1

_P(A1 N A;NA3)

7
075 0.2

P(A,n A, NA3) =0.75% 0.2 = 0.15
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Random Variables:

e 0<PX=x)<1
e YPX=x)=1
o E(X)=YxP(X =x)

Question 1:

Given the following discrete distribution:

Wi Ml N L N AL B

P(X=x)‘ 0.15 ‘ 0.30 ‘ M ‘ 0.15 ‘ 0.10 ‘ 0.10 ‘

1. The value of M is equal to

IM =1—(0.15+0.30 + 0.15 + 0.10 + 0.10) = 1 — 0.80 = 0.20)|

(4) 0.20 B) 0.0 (C) 0.10 (D) 0.25
2. P(X<0.5) =
10.15 + 0.30 = 0.45|
(4) 0.0 (B) 0.50 (C)_0.45 (D) 1.0
3. P(X=0) =
(4) 0 (B)0.30 (C) 0.80 (D) 1.0

4. The expected (mean ) value E[X] is equal to

|E(X) = (=1 x0.15) 4+ (0 x 0.30) + (1 X 0.20) + (2 x 0.15) + (3 x 0.10) + (4 X 0.10) = 1.05]

(4) 0.0

(B) 135

©) 1.05

(D) 1.20
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Question 2:

The average length of stay in a hospital is useful for planning purposes.
Suppose that the following is the probability distribution of the length of stay
(X) in a hospital after a minor operation:

Length of stay (days) 3 4 5 6
Probability 04102 |01 | k
(1) The value of k is
lk=1-(04+02+0.1)=1-10.7=0.3|
A0.0 B|1 Cl|03 D|6
(2) P(X <0) =
A|0.0 B|0.5 Cl1 D |0.75
(3) PO<X <5) =
04 +0.2+0.1=0.7]
A10.32 B|0.5 cl07 D 0.1
(4)P(X <5.5) =
[0.4+0.2+0.1=0.7]
A|0.7 B 0.6 cl|0 D\ 0.1

(5) The probability that the patient will stay at most 4 days in a hospital after
a minor operation is equal to

0.4 + 0.2 = 0.6]
Al04 B|0.1 cl|02 D|0.6

(6) The average length of stay in a hospital is

|[EQX) = (3x04)+ (4x0.2)+ (5x0.1) + (6 X 0.3) = 4.3|
A123 B 0.7 C|1I D |43
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Binomial Distribution:

PX=x)= (;l) p*q"™*; x=01...,n
*E(X)=np *Var(X) =npq
q=1-p
Question 1:

Suppose that 25% of the people in a certain large population have high blood
pressure. A Sample of 7 people is selected at random from this population.

Let X be the number of people in the sample who have high blood pressure,
follows a binomial distribution then

1) The values of the parameters of the distribution are:

p=025 g=0.75 n=7

(4)7,0.75 [ (B)7.0.25 [(C)0.25 0.75| (D) 25, 7

2) The probability that we find exactly one person with high blood pressure, is:

P(X=1) = (Z) (0.25)1(0.75) = 0.31146

(4) 0.31146 | (B)0.143 | (C) 0.125 | (D) 0.25

3) The probability that there will be at most one person with high blood pressure, is:

P(X<1)= (g) (0.25)°(0.75)7 + (Z) (0.25)1(0.75)6 = 0.4449

(4) 0311 | (B)0.25 (C) 0.4449 | (D) 0.5551

4) The probability that we find more than one person with high blood pressure, is:

PX>1)=1-P(X<1)=1-0.4449 = 0.5551
(4) 0.689 | (B)0.857 | (C)0.4449 | (D) 0.5551
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Question 2:

In some population it was found that the percentage of adults who have
hypertension is 24 percent. Suppose we select a simple random sample of five
adults from this population. Then the probability that the number of people

who have hypertension in this sample, will be:

p=024 g=0.76 n=5

1. Zero:

P(X = 0) = ((5)) (0.24)°(0.76)5 = 0.2536

2. Exactly one

P(X=1) = (i) (0.24)1(0.76)* = 0.4003

3. Between one and three, inclusive

P1<X<3)= (i) (0.24)1(0.76)* + (g) (0.24)2(0.76)3 + @ (0.24)3(0.76)?
— 0.7330

4. Two or fewer (at most two):

P(X<2)= (g) (0.24)°(0.76)5 + (513) (0.24)1(0.76)* + @ (0.24)2(0.76)*
= 0.9067

5. Five:

P(X=5) = @ (0.24)5(0.76)° = 0.0008

6. The mean of the number of people who have hypertension is equal to:

EX)=np=5x024=12

7. The variance of the number of people who have hypertension is equal to:

Var(X) =npq =5 % 0.24 X 0.76 = 0.912
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Poisson distribution:

e~ )x
PX=x)= po ;o x=01,2,..

EX)=Var(X) =2
Question 1:

The number of serious cases coming to a hospital during a night follows a
Poisson distribution with an average of 10 persons per night, then:

1) The probability that 12 serious cases coming in the next night, is:

Aone night = 10

e—lO 1012
P(X =12) = ———— = 0.094
( ) — 0.09478
(4) 0.09478 | (B) 0.3456 | (C) 12 (D) 0.5

2) The average number of serious cases in a two nights period is:

Atwo nights — 20

(4) 10.5 (B) 20 (C) 0.2065 | (D) 0.0867

3) The probability that 20 serious cases coming in next two nights is:

Atwo nights — 20

-20 2020
(4) 10.5 (B) 0.7694 | (C) 0.20 (D) 0.0888
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Question 2:

Given the mean number of serious accidents per year in a large factory is five.
If the number of accidents follows a Poisson distribution, then the probability
that in the next year there will be:

1.  Exactly seven accidents:

Aone year — 5

o5 57
PX=7)= T = 0.1044
2. No accidents
e 5 50
P(X=0)= = 0.0067

0!
3. one or more accidents
PX=1)=1-PX<1)
=1-P(X=0)
=1-0.0067 = 0.9933

4. The expected number (mean) of serious accidents in the next two years is

equal to

Atwo years — 10

5. The probability that in the next two years there will be three accidents

Atwo years — 10
e—lO 103

P(X = 3) = ——— =0.0076
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Normal distribution

Standard normal

Question 1:
Given the standard normal distribution, Z~N (0, 1), find:

1. P(Z < 1.43) = 0.92364

The Normal Distribution:

X~N(p,0?)

Z~N(0 ,1)

il
Jsaal)

Jsaall

z 0.00 0.01 0.02 . 0.04
0.00 | 0.50000 | 0.50399 | 0.50798 [ 0.5 0.51595
0.10 | 0.53983 | 0.54380 | 0.54776 | 0.5 0.55567
0.20 | 0.57926 | 0.58317 | 0.58706 | 0.5 0.59483
0.30 | 0.61791 | 0.62172 | 0.62552 | 0. 0.63307
0.40 | 0.65542 | 0.65910 | 0.66276 | 0. 0.67003
0.50 | 0.69146 | 0.69497 | 0.69847 | 0. 0.70540
0.60 | 0.72575 | 0.72907 | 0.73237 | 0. 0.73891
0.70 | 0.75804 | 0.76115 | 0.76424 | 0. 0.77035
0.80 | 0.78814 | 0.79103 | 0.79389 | 0. 0.79955
0.90 | 0.81594 | 0.81859 | 0.82121 | 0. 0.82639
1.00 | 0.84134 | 0.84375 | 0.84614 | 0. 0.85083
1.10 | 0.86433 | 0.86650 | 0.86864 | 0. 0.87286
1.20 [ 0.88493 | 0.88686 | 0.88877 | 0. 0.89251
1.30 [ 0.90320 | 0.90490 | 0.90658 | 0. 0.90988
1.40 0. 0.92507
1.50 | 0.93319 | 0.93448 | 0.93574 [ 0.93699 | 0.93822
1.60 | 0.94520 | 0.94630 | 0.94738 | 0.94845 | 0.94950
1.70 [ 0.95543 | 0.95637 | 0.95728 | 0.95818 | 0.95907
1.80 [ 0.96407 | 0.96485 | 0.96562 | 0.96638 | 0.96712

2. P(Z>1.67)=1—-P(Z <1.67)=1—0.9525 = 0.0475
3

P(-2.16 < Z < —0.65)

= P(Z < —0.65) — P(Z < —2.16)

0.2578

= 0.2424
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Question 2:

Given the standard normal distribution, Z~N(0,1), find:
1. P(Z>271)=1—-P(Z<2.71)=1-0.9966 = 0.0034

(4) 0.7088 (B)0.0034 (C) 0.3645 (D) 0.1875
2. P(—1.96 < Z < 1.96)
=P(Z<196)—P(Z <—-1.96)
= 09750 - 0.0250 = 0.9500
(4) 0.0746 (B) 0.9950 (C) 0.9500 (D) 0.9750
3. If P(Z < a) =0.9929, then the value of a =
(A)-2.54 (B) 0 (C) 1.64 (D) 2.45
4. P(Z=1.33)=
(4) 0.1220 (B) 0.1660 (C) 0.1550 (D) 0.0

5. If P(-k < Z < k)= 0.8132, then the value of k =

N

-k 0 k

= P(Z < k) — P(Z < 0) = 0.4066

0 k
= 2XP(0<Z<k)=0.8132
= P(0< Z<k)=0.4066

= P(Z < k) — 0.5 = 0.4066
= P(Z < k) = 0.9066

(4) 2.54

(B) 2.31

(©) L32

(D) 0.5
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Question 3:

Given the standard normal distribution, then:

P(-11<z<1.1) .

1)
= P(Z<11)-P(Z<-11)
0.86433 — 0.13567 = 0.74731
(4) 0.3254 | (B) 0.8691 |(C) 0.7473 | (D) 0.1475
2) P(z>-0.15) ..

P(Z > —0.15) = 1— P(Z < —0.15) = 1 — 0.44038 = 0.55962

(A4) 0.5596 |(B) 0.9394 |(C) 0.0606 |(D) 0.4404

3) The z value that has an area of 0.883 to its right, is:

P(Z > 7z) = 0.883
1-P(Z < z)=0.883
P(Z < z) =0.117

(4)-0.811 | (B)1.19 (C)0.811 | (D)-1.19
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Question:

Q2. The finished mnside diameter of a piston ring 1s normally distributed with a mean of 12 centimeters
and a standard deviation of 0.03 centimeter. Then,
1) the proportion of rings that will have inside diameter less than 12.05
centimeters 1s:
(A)0.0475  (B)09525 (C)0.7257 (D)0.8413
2) the proportion of rings that will have inside diameter exceeding 11.97
centimeters 1s:
(A)0.0475 (B)0.8413 (C)0.1587 (D)0.4514
3) the probabulity that a piston ring will have an inside diameter between 11.95
and 12.05 centimeters 1s:
(A)0.905  (B)-0905 (C)04514 (D)0.7257

Solution:
X~N(12 ,0.032)
(1):
12.05 —
P(X <12.05) =P (z < —)
=p (z 12.05 - 12) = P(Z < 1.67) = 0.9525
B 0.03 B R
(2):
1197 —
P(X>1197) =P (z > —)
B P<Z . 11.97 — 12) Pz > 1)
B 0.03 B
=1-P(Z<-1)=1-0.1587 = 0.8413
(3):

11.95-12 <7< 12.05 — 12)
0.03 0.03

=P(-1.67<Z < 1.67)

P(11.95 < X < 12.05) = P(

=P(Z<1.67)—-P(Z < -1.67)
0.9525 — 0.0475 = 0.905
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Question:

Q6. The weight of a large number of fat persons 1s nicely modeled with a normal distribution with
mean of 128 kg and a standard deviation of 9 kg.

(1) The percentage of fat persons with weights at most 110 kg 1s

(A) 0.09% (B) 903 % (C) 99.82% (D) 228%
(2) The percentage of fat persons with weights more than 149 kg 1s
(A) 0.09% (B) 0.99% (C) 9.7% (D) 99.82%
(3) The weight x above which 86% of those persons will be
(A) 11828 (B) 12828 (C) 15482 (D) 81.28
(4) The weight x below which 50% of those persons will be
(A) 101.18 (B) 128 (C) 154.82 (D) 81
Solution:
X~N(128,9?)
(1):
110 — 128
P(X <110)=P (Z < T) =P(Z <-2) =0.0228
(2):
149 — 128
P(X > 149) = P(Z > T)
=1-P(Z <233)=1-0.9901 = 0.0099
(3):
— 128
P(X>x)=0.86=>P(X<x)=0.14=>P(Z< )=0.14
by searching inside the table for 0.14, and transforming X to Z, we got:
x —128
g - —1.08 = x = 118.28
(4):
P(X < x) = 0.5, by searching inside the table for 0.5, and transforming X to Z
x —128
9 =0=>x=128
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Q8. If the random variable X has a normal distribution with the mean p and the variance o°. then
P(X<u+2c) equals to
(A)08772 (B)04772 (C)0.5772 (D)0.7772  (E) 09772

Q9. If the random vanable X has a normal distribution with the mean p and the variance 1. and if
P(X=3)=0.877. then n equals to
(A) 3.84 (B) 2.84 (C)1.84 (D) 4.84 (E) 8.84

Q10. Suppose that the marks of the students in a certain course are distributed according to a normal
distribution with the mean 70 and the vanance 25. If 1t 1s known that 33% of the student failed the

exam, then the passing mark x 1s
(A) 67.8 (B) 60.8 (C)57.8 (D) 50.8 (E) 70.8

Solution of O8
+ 20) —
P(X<u+20) =P<Z<w> =P(Z<2)=09772

Solution of O9
Giventhat c =1

3 —
P(X<3)=0877=>P (Z < Tﬂ) =0.877

3—pu=116>pu =184

Solution of Q10
X~N(70,25)
x—70
P(X < x) =0.33=>P<Z< z >=O.33
by searching inside the table for 0.33, and transforming X to Z, we got:
x—70
o= —0.44 = x = 67.8
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Question:

A nurse supervisor has found that staff nurses, on the average, complete a
certain task in 10 minutes. If the times required to complete the task are

approximately normally distributed with a standard deviation of 3 minutes,
then:

1) The probability that a nurse will complete the task in less than 8
minutes is:

(4) 0.3221 (B) 0.2514 (C) 0.5288 | (D) 0.1565

2) The probability that a nurse will complete the task in more than 4
minutes is.:

(4) 0.5461 | (B) 0.7558 |(C)0.9772 |(D)0.8712

3) If eight nurses were assigned the task, the expected number of them
who will complete it within 8 minutes is approximately equal to:

(4) 4 (B) 1 @5 (D) 2

4) If a certain nurse completes the task within k minutes with probability
0.6293; then k equals approximately:

(4) 15 (B) 11 (C)7 (D) 21
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Question:

Given the normally distributed random variable X with mean 491 and

standard deviation 119,

1) If P(X<k)=0.9082, the value of k is equal to

(4) 649.27 (B) 390.58 (C) 128.90 (D) 132.65
2) If P(292< X <M) = 0.8607, the value of M is equal to
(4) 766 (B) 649 (C) 108 (D) 136
Question:

The 1Q (Intelligent Quotient) of individuals admitted to a state school for the
mentally retarded are approximately normally distributed with a mean of 60
and a standard deviation of 10, then:

1) The probability that an individual picked at random will have an 1Q

greater than 75 is:

(4) 0.9332

(B) 0.8691

(C) 0.7286

(D) 0.0668

2) The probability that an individual picked at random will have an 1Q
between 55 and 75 is:

(A4) 0.3085

(B) 0.6915

(C) 0.6247

(D) 0.9332

3) If the probability that an individual picked at random will have an I1Q

less than k is 0.1587. Then the value of k

(4) 30

(B) 45

(C) 51

(D) 40
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Standard Normal Table
Areas Under the Standard Normal Curve

0

z -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03 -0.02 -0.01 -0.00 z
-3.50 | 0.00017 | 0.00017 | 0.00018 | 0.00019 | 0.00019 | 0.00020 | 0.00021 | 0.00022 | 0.00022 | 0.00023 | -3.50
-3.40 | 0.00024 | 0.00025 | 0.00026 | 0.00027 | 0.00028 | 0.00029 | 0.00030 | 0.00031 | 0.00032 | 0.00034 | -3.40
-3.30 | 0.00035 | 0.00036 | 0.00038 | 0.00039 | 0.00040 | 0.00042 | 0.00043 | 0.00045 | 0.00047 | 0.00048 | -3.30
-3.20 | 0.00050 | 0.00052 | 0.00054 | 0.00056 | 0.00058 | 0.00060 | 0.00062 | 0.00064 | 0.00066 | 0.00069 | -3.20
-3.10 | 0.00071 | 0.00074 | 0.00076 | 0.00079 | 0.00082 | 0.00084 | 0.00087 | 0.00090 | 0.00094 | 0.00097 | -3.10
-3.00 | 0.00100 | 0.00104 | 0.00107 | 0.00111 | 0.00114 | 0.00118 | 0.00122 | 0.00126 | 0.00131 | 0.00135 | -3.00
-2.90 | 0.00139 | 0.00144 | 0.00149 | 0.00154 | 0.00159 | 0.00164 | 0.00169 | 0.00175 | 0.00181 | 0.00187 | -2.90
-2.80 | 0.00193 | 0.00199 | 0.00205 | 0.00212 | 0.00219 | 0.00226 | 0.00233 | 0.00240 | 0.00248 | 0.00256 | -2.80
-2.70 | 0.00264 | 0.00272 | 0.00280 | 0.00289 | 0.00298 | 0.00307 | 0.00317 | 0.00326 | 0.00336 | 0.00347 | -2.70
-2.60 | 0.00357 | 0.00368 | 0.00379 | 0.00391 | 0.00402 | 0.00415 | 0.00427 | 0.00440 | 0.00453 | 0.00466 | -2.60
-2.50 | 0.00480 | 0.00494 | 0.00508 | 0.00523 | 0.00539 | 0.00554 | 0.00570 | 0.00587 | 0.00604 | 0.00621 | -2.50
-2.40 | 0.00639 | 0.00657 | 0.00676 | 0.00695 | 0.00714 | 0.00734 | 0.00755 | 0.00776 | 0.00798 | 0.00820 | -2.40
-2.30 | 0.00842 | 0.00866 | 0.00889 | 0.00914 | 0.00939 | 0.00964 | 0.00990 | 0.01017 | 0.01044 | 0.01072 | -2.30
-2.20 | 0.01101 | 0.01130 | 0.01160 | 0.01191 | 0.01222 | 0.01255 | 0.01287 | 0.01321 | 0.01355 | 0.01390 | -2.20
-2.10 | 0.01426 | 0.01463 | 0.01500 | 0.01539 | 0.01578 | 0.01618 | 0.01659 | 0.01700 | 0.01743 | 0.01786 | -2.10
-2.00 | 0.01831 | 0.01876 | 0.01923 | 0.01970 | 0.02018 | 0.02068 | 0.02118 | 0.02169 | 0.02222 | 0.02275 | -2.00
-1.90 | 0.02330 | 0.02385 | 0.02442 | 0.02500 | 0.02559 | 0.02619 | 0.02680 | 0.02743 | 0.02807 | 0.02872 | -1.90
-1.80 | 0.02938 | 0.03005 | 0.03074 | 0.03144 | 0.03216 | 0.03288 | 0.03362 | 0.03438 | 0.03515 | 0.03593 | -1.80
-1.70 | 0.03673 | 0.03754 | 0.03836 | 0.03920 | 0.04006 | 0.04093 | 0.04182 | 0.04272 | 0.04363 | 0.04457 | -1.70
-1.60 | 0.04551 | 0.04648 | 0.04746 | 0.04846 | 0.04947 | 0.05050 | 0.05155 | 0.05262 | 0.05370 | 0.05480 | -1.60
-1.50 | 0.05592 | 0.05705 | 0.05821 | 0.05938 | 0.06057 | 0.06178 | 0.06301 | 0.06426 | 0.06552 | 0.06681 | -1.50
-1.40 | 0.06811 | 0.06944 | 0.07078 | 0.07215 | 0.07353 | 0.07493 | 0.07636 | 0.07780 | 0.07927 | 0.08076 | -1.40
-1.30 | 0.08226 | 0.08379 | 0.08534 | 0.08691 | 0.08851 | 0.09012 | 0.09176 | 0.09342 | 0.09510 | 0.09680 | -1.30
-1.20 | 0.09853 | 0.10027 | 0.10204 | 0.10383 | 0.10565 | 0.10749 | 0.10935 | 0.11123 | 0.11314 | 0.11507 | -1.20
-1.10 | 0.11702 | 0.11900 | 0.12100 | 0.12302 | 0.12507 | 0.12714 | 0.12924 | 0.13136 | 0.13350 | 0.13567 | -1.10
-1.00 | 0.13786 | 0.14007 | 0.14231 | 0.14457 | 0.14686 | 0.14917 | 0.15151 | 0.15386 | 0.15625 | 0.15866 | -1.00
-0.90 | 0.16109 | 0.16354 | 0.16602 | 0.16853 | 0.17106 | 0.17361 | 0.17619 | 0.17879 | 0.18141 | 0.18406 | -0.90
-0.80 | 0.18673 | 0.18943 | 0.19215 | 0.19489 | 0.19766 | 0.20045 | 0.20327 | 0.20611 | 0.20897 | 0.21186 | -0.80
-0.70 | 0.21476 | 0.21770 | 0.22065 | 0.22363 | 0.22663 | 0.22965 | 0.23270 | 0.23576 | 0.23885 | 0.24196 | -0.70
-0.60 | 0.24510 | 0.24825 | 0.25143 | 0.25463 | 0.25785 | 0.26109 | 0.26435 | 0.26763 | 0.27093 | 0.27425 | -0.60
-0.50 | 0.27760 | 0.28096 | 0.28434 | 0.28774 | 0.29116 | 0.29460 | 0.29806 | 0.30153 | 0.30503 | 0.30854 | -0.50
-0.40 | 0.31207 | 0.31561 | 0.31918 | 0.32276 | 0.32636 | 0.32997 | 0.33360 | 0.33724 | 0.3409 | 0.34458 | -0.40
-0.30 | 0.34827 | 0.35197 | 0.35569 | 0.35942 | 0.36317 | 0.36693 | 0.37070 | 0.37448 | 0.37828 | 0.38209 | -0.30
-0.20 | 0.38591 | 0.38974 | 0.39358 | 0.39743 | 0.40129 | 0.40517 | 0.40905 | 0.41294 | 0.41683 | 0.42074 | -0.20
-0.10 | 0.42465 | 0.42858 | 0.43251 | 0.43644 | 0.44038 | 0.44433 | 0.44828 | 0.45224 | 0.45620 | 0.46017 | -0.10
-0.00 | 0.46414 | 0.46812 | 0.47210 | 0.47608 | 0.48006 | 0.48405 | 0.48803 | 0.49202 | 0.49601 | 0.50000 | -0.00

[ King Saud University

{up

Dr. Abdullah Al-Shiha ]




[ Biostatistics - STAT 145

Department of Statistics

Summer Semester 1431/1432 ]

Standard Normal Table (continued)
Areas Under the Standard Normal Curve

0

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.00

0.50000

0.50399

0.50798

0.51197

0.51595

0.51994

0.52392

0.52790

0.53188

0.53586

0.00

0.10

0.53983

0.54380

0.54776

0.55172

0.55567

0.55962

0.56356

0.56749

0.57142

0.57535

0.10

0.20

0.57926

0.58317

0.58706

0.59095

0.59483

0.59871

0.60257

0.60642

0.61026

0.61409

0.20

0.30

0.61791

0.62172

0.62552

0.62930

0.63307

0.63683

0.64058

0.64431

0.64803

0.65173

0.30

0.40

0.65542

0.65910

0.66276

0.66640

0.67003

0.67364

0.67724

0.68082

0.68439

0.68793

0.40

0.50

0.69146

0.69497

0.69847

0.70194

0.70540

0.70884

0.71226

0.71566

0.71904

0.72240

0.50

0.60

0.72575

0.72907

0.73237

0.73565

0.73891

0.74215

0.74537

0.74857

0.75175

0.75490

0.60

0.70

0.75804

0.76115

0.76424

0.76730

0.77035

0.77337

0.77637

0.77935

0.78230

0.78524

0.70

0.80

0.78814

0.79103

0.79389

0.79673

0.79955

0.80234

0.80511

0.80785

0.81057

0.81327

0.80

0.90

0.81594

0.81859

0.82121

0.82381

0.82639

0.8289%4

0.83147

0.83398

0.83646

0.83891

0.90

1.00

0.84134

0.84375

0.84614

0.84849

0.85083

0.85314

0.85543

0.85769

0.85993

0.86214

1.00

1.10

0.86433

0.86650

0.86864

0.87076

0.87286

0.87493

0.87698

0.87900

0.88100

0.88298

1.10

1.20

0.88493

0.88686

0.88877

0.89065

0.89251

0.89435

0.89617

0.89796

0.89973

0.90147

1.20

1.30

0.90320

0.90490

0.90658

0.90824

0.90988

0.91149

0.91309

0.91466

0.91621

0.91774

1.30

1.40

0.91924

0.92073

0.92220

0.92364

0.92507

0.92647

0.92785

0.92922

0.93056

0.93189

1.40

1.50

0.93319

0.93448

0.93574

0.93699

0.93822

0.93943

0.94062

0.94179

0.94295

0.94408

1.50

1.60

0.94520

0.94630

0.94738

0.94845

0.94950

0.95053

0.95154

0.95254

0.95352

0.95449

1.60

1.70

0.95543

0.95637

0.95728

0.95818

0.95907

0.95994

0.96080

0.96164

0.96246

0.96327

1.70

1.80

0.96407

0.96485

0.96562

0.96638

0.96712

0.96784

0.96856

0.96926

0.96995

0.97062

1.80

1.90

0.97128

0.97193

0.97257

0.97320

0.97381

0.97441

0.97500

0.97558

0.97615

0.97670

1.90

2.00

0.97725

0.97778

0.97831

0.97882

0.97932

0.97982

0.98030

0.98077

0.98124

0.98169

2.00

2.10

0.98214

0.98257

0.98300

0.98341

0.98382

0.98422

0.98461

0.98500

0.98537

0.98574

2.10

2.20

0.98610

0.98645

0.98679

0.98713

0.98745

0.98778

0.98809

0.98840

0.98870

0.98899

2.20

2.30

0.98928

0.98956

0.98983

0.99010

0.99036

0.99061

0.99086

0.99111

0.99134

0.99158

2.30

2.40

0.99180

0.99202

0.99224

0.99245

0.99266

0.99286

0.99305

0.99324

0.99343

0.99361

2.40

2.50

0.99379

0.99396

0.99413

0.99430

0.99446

0.99461

0.99477

0.99492

0.99506

0.99520

2.50

2.60

0.99534

0.99547

0.99560

0.99573

0.99585

0.99598

0.99609

0.99621

0.99632

0.99643

2.60

2.70

0.99653

0.99664

0.99674

0.99683

0.99693

0.99702

0.99711

0.99720

0.99728

0.99736

2.70

2.80

0.99744

0.99752

0.99760

0.99767

0.99774

0.99781

0.99788

0.99795

0.99801

0.99807

2.80

2.90

0.99813

0.99819

0.99825

0.99831

0.99836

0.99841

0.99846

0.99851

0.99856

0.99861

2.90

3.00

0.99865

0.99869

0.99874

0.99878

0.99882

0.99886

0.99889

0.99893

0.99896

0.9990

3.00

3.10

0.99903

0.99906

0.99910

0.99913

0.99916

0.99918

0.99921

0.99924

0.99926

0.99929

3.10

3.20

0.99931

0.99934

0.99936

0.99938

0.99940

0.99942

0.99944

0.99946

0.99948

0.99950

3.20

3.30

0.99952

0.99953

0.99955

0.99957

0.99958

0.99960

0.99961

0.99962

0.99964

0.99965

3.30

3.40

0.99966

0.99968

0.99969

0.99970

0.99971

0.99972

0.99973

0.99974

0.99975

0.99976

3.40

3.50

0.99977

0.99978

0.99978

0.99979

0.99980

0.99981

0.99981

0.99982

0.99983

0.99983

3.50
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Sampling Distribution

Sampling Distribution: Single Mean

0.2

+E)=X=upn *Var()?):7

Sampling Distribution: Two Means

* Xy —Xz“’N(lh—Hz 'J_%"‘a_zz)

n, ny
_ _ o oF
*E(X; —Xp) = g — 1y *Var(X; — X,) = —+—
ny n,
Sampling Distribution: Single Proportion
9o (29
"E@) =p  *Var(p) =%
Sampling Distribution: Two Proportions
XA A _ 4y P191 | P24z
pP1 — P2~N (P1 P2~ + nz )
*E(Py —D2) = p1— D2 *Var(ﬁ1—ﬁ2):p;—‘jl+pz—;h
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Q2. The average life of a certain battery 1s 5 years, with a standard deviation of 1 year. Assume that the
live of the battery approximately follows a normal distribution.

1) The sample mean X of a random sample of 5 batteries selected from this product has a
mean
E(X) = us equal to:
(A)0.2 (B)S (©)3 (D) None of these
2) The variance Var(X) = &% of the sample mean X of a random sample of 5 batteries
selected from this product 1s equal to:
(A)02 (B)5 (©)3 (D) None of these
3) The probability that the average life of a random sample of size 16 of such batteries will be
between 4.5 and 5.4 years 1s:
(A)0.1039  (B)0.2135 (C)0.7865 (D) 0.9224
4) The probability that the average life of a random sample of size 16 of such batteries will be
less than 5.5 years 1s:
(A)0.9772  (B)0.0228 (C)0.9223 (D) None of these
5) The probability that the average life of a random sample of size 16 of such batteries will be

more than 4.75 years 1s:
(A) 0.8413 (B) 0.1587 (C)0.9452 (D) None of these

6)If P( X >a )= 0.1492 where X represents the sample mean for a random sample of size

9 of such batteries. then the numerical value of a 1s:
(A) 4.653 (B)6.5 (C) 5.347 (D) None of these

Solution:

(1):EX)=p=5

= s 1
(2) Var(X) =5 "= 0.2
a 1
_ 45— pu 54—p 45-5 54—5
P(45<X<54)=P KA <Z< K =P 1 <Z< 1
Vn Vn 4 Z

=P(-2<Z<1.6)
=P(Z<16)—P(Z<-2)
= 0.9452 — 0.0228 = 0.9224

(4):P(X <55) =P <Z < 55;”) - P (Z < E) = P(Z <2) = 09772
= 1/4
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(5): P(X > 4.75) = <Z > 275- “) P<Z > 275- 5) = P(Z>-1)
x/ﬁ s

=1-P(Z<-1)=1-0.1587 = 0.841
(6): P(X >a) =0.1492 ; n=9

P<Z> = >=0.1492

3

=>1—P<Z< - >=o.1492
3
:>P<Z< - >=0.8508
3
T_104
3

1.04
a=5+ T = 5.347

Q4. Suppose that you take a random sample of size n=64 from a distribution with mean p=55 and
n
standard deviation c=10. Let X =iZ_X’,- be the sample mean.
ial
(a) What 1s the approximated sampling distribution of X ?
(b) What 1s the mean of ¥?
(c) What 1s the standard error (standard deviation) of ¥ ?

(d) Find the probability that the sample mean X exceeds 52.

Solution

@ X~N (1, Z) = X~N (55,°2)

64
(b) E(X) =u=55
(C)SD(X)_Fz%zg
@ P(X >52) = p<Z S 52- 55>

=P(Z > —24)
=1-P(Z < -24)
=1—0.0082 = 0.9918
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Old exams:
Question: Suppose that the hemoglobin levels (in g/dl) of healthy Saudi females are
approximately normally distributed with mean of 13.5 and a standard deviation of 0.7. If 15

healthy adult Saudi female is randomly chosen, then:

(1) The mean of X (E (X)or p3) is:

(4) 0.7 (B) 13.5 (C) 15 (D) 3.48
(2) The standard error of X (o) is:

(4) 0.181 (B) .0327 (C) 0.7 (D) 13.5
(3) P(X <14)=

(4) 0.99720 (B) 0.99440 (C)0.76115 (D) 0.9971
(4) P(X >13.5)=

(4) 0.99 (B) 0.50 (C)0.761 (D) 0.622
(5) P(13 <X =< 14)=

(4) 0.9972 (B) 0.9942 (C)0.7615 (D) 0.5231

Question: If the uric acid value in normal adult males is approximately normally distributed
with a mean and standard derivation of 5.7 and 1 mg percent, respectively, find the probability
that a sample of size 9 will yield a mean:

(1) Greater than 6 is

14) 102109 | (B) | 01841 () ]08001 | (D) |08159 |
(2) At most 5.2 is

| (4) |0.6915 | (B) 109331 | () ]08251 | (D) [0.0668 |
(3) Between 5 and 6 is

| (4) |0.1662 | (B) 07981 | ()]08791 | (D) |0.9812 |
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Sampling Distribution: Two Means:

— — 2 2
*X1_X2~N(ll1_ll2 ;2_14‘%)
_ _ ol oF
*E(Xy — X3) = ph — 12 *Var(Xl_Xz):n—-i-n—
1 Mg

Q1. A random sample of size 7; = 36 1s taken from a normal population with a mean p; = 70 and a
standard deviation G; = 4. A second independent random sample of size 7, = 49 1s taken from a normal

population with a mean p,; = 85 and a standard deviation G, = 5. Let X; and X be the averages of the
first and second samples. respectively.

b) Find E(X;—X>) and Var(X;—X>2).
d) Find P(X1 — X2> —16).
Solution
n,=36,u;,=70,0, =4
n, =49,u, =85,0, =5

(b): EXy —X3) =y —pp =70 -85 =—15

Var(X )?)—012+022—16+25—0955
) = T3 49

‘ s o B _ —-16—(-15) _ . —-16—(—15)
(d): P(X, — X, > 16)—P(Z> J0.955 )_1 P(Z< \/0.955 )

=1-P(Z < —1.02) = 0.8461
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Q2. A random sample of size 25 1s taken from a normal population (first population) having a mean of
100 and a standard deviation of 6. A second random sample of size 36 1s taken from a different normal
population (second population) having a mean of 97 and a standard deviation of 5. Assume that these
two samples are independent.
(1) the probability that the sample mean of the first sample will exceed the sample mean of the
second sample by at least 6 1s

(A) 0.0013 (B) 0.9147 (C) 0.0202 (D) 0.9832
(2) the probability that the difference between the two sample means will be less than 2 1s
(A) 0.099 (B) 0.2480 (C) 0.8499 (D) 0.9499

Solution
ng = 25,#1 = 100,01 =6

n2:36,‘uz:97,0-2:5

E()?l—)?z)Z,ul—,u2=100—97=3

Var(X )?)—012+022—36+25—235
A ) = T T 2573~

(HP(X; > X, +6) = P(X; — X, > 6)

_ 6-(3) _
= P(z > m) = P(Z > 2.05)
—1—P(Z < 2.05)

=1-0.9798 = 0.0202

- - _ 2-(3)
2)P(X,—X,<2) = P(z < ﬁ)

= P(Z < —0.68) = 0.2483
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Question: Given two normally distributed populations with equal means and variances of

o} =100, o =350. Two random samples of sizes n, =40, n, =35are drawn and the sample

means X ” X , are calculated, respectively, then

(1) P(X,-X,>12)is

L (4) |0.1499 | (B) 08501 | (C)]09997 | (D) |0.0003 |
2) P5<X,-X,>12) is
L) 0.0783 | (B) 09217 | (C)]0.8002 | (D) | Noneofthese |
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Sampling Distribution: Single Proportion

*H~N (p' ﬂ)

n

*E@)=p *Var(p) =

q
n

Q1. Suppose that 20% of the students 1n a certain university smoke cigarettes. A random sample of 5
students 1s taken from this university. Let p be the proportion of smokers in the sample.

(1) Find E(p) = Hp . the mean D.
(2) Find Var(p)=c ; . the variance of p.

(3) Find an approximate distribution of p .
(4) Find P( p >0.25).

Solution

(1) E®) = p = 0.2

_0.2x08
5

2): Var(p) = % = 0.032

(3): p~N(0.2,0.032)

0.25-0.2
v0.032

=1-P(Z<0.28)=1-0.6103 = 0.3897

(4): P(p>0.25) =P (Z >

) = P(Z > 0.28)

Question: A random sample of 35 students in a certain university resulted in the sample
proportion of smokers p = 0.15. Then:

1. The point estimate of p is:

(A4) 0.35 (B) 0.85 (C) 0.15 (D) 0.80

2. The standard deviation of p is:

(4) 0.3214 (B) .0036 (C) 0.1275 (D) 0.0604
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Question: In a study, it was found that 31% of the adult population in a certain city has a
diabetic disease. 100 people are randomly sampled from the population. Then

(6) The mean for the sample proportion (pzor E(P)) is:

(“4) 0.4 (B) 0.31 (C) 0.69 (D) 0.1
(7)P( = 0.4) =
(4) 0.02619 (B) 0.02442 (C) 0.0256 (D) 0.7054

Sampling Distribution: Two Proportions:

P191 + szz)
ng n;

*P1— P.~N (P1 — D2,

— P191 + P242
ng na

*E(Py —D2) =1 — D2 *Var(p, — p2)

Q1. Suppose that 25% of the male students and 20% of the female students i a certain umiversity
smoke cigarettes. A random sample of 5 male students 1s taken. Another random sample of 10 female
students 1s independently taken from this university. Let p; and p, be the proportions of smokers in
the two samples, respectively.

(1) Find E(py—p)) = Hp —p, - the mean of p;—p,.

(2) Find Var(p; — p3) = o'; . the variance of p;—p».

1 —i?:
(3) Find an approximate distribution of p;— p.
(4) Find P(0.10< p; — p» <0.20).

Solution
p1=025; n; =5
p, =02 ; n, =10
(1): E(p; — pp) = p1 —p2 = 0.25—-0.2 = 0.05
0.25x0.75 | 0.2X0.8

. A oA _P1q1 | P292 __ —
(2): Var(p; — p,) = o + n = s + = = 0.054

(3): P, — Po~N(0.05,0.054)

A~ A~ 0.1-0.05 0.2-0.05
(4): P(0.1 <p; —p, <0.2) = (W <Z< W)

=(0.22 < Z < 0.65)
P(Z < 0.65) — P(Z < 0.22)
= 0.7422 — 0.5871 = 0.1551
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Question: Suppose that 7 % of the pieces from a production process A are defective while that
proportion of defective for another production process B is 5 %. A random sample of size 400 pieces
is taken from the production process A while the sample size taken from the production process B is

300 pieces. If 131 and 132 be the proportions of defective pieces in the two samples, respectively, then:
3. The sampling distribution of 131 - 132 is:

(4) N, 1) (B) Normal C)T (D) unknown

4. The value of the standard error of the difference (}51 - I52) is:

(4) 0.02 (B) 0.10 ()0 (D) 0.22
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Standard Normal Table
Areas Under the Standard Normal Curve

0

z -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03 -0.02 -0.01 -0.00 z
-3.50 | 0.00017 | 0.00017 | 0.00018 | 0.00019 | 0.00019 | 0.00020 | 0.00021 | 0.00022 | 0.00022 | 0.00023 | -3.50
-3.40 | 0.00024 | 0.00025 | 0.00026 | 0.00027 | 0.00028 | 0.00029 | 0.00030 | 0.00031 | 0.00032 | 0.00034 | -3.40
-3.30 | 0.00035 | 0.00036 | 0.00038 | 0.00039 | 0.00040 | 0.00042 | 0.00043 | 0.00045 | 0.00047 | 0.00048 | -3.30
-3.20 | 0.00050 | 0.00052 | 0.00054 | 0.00056 | 0.00058 | 0.00060 | 0.00062 | 0.00064 | 0.00066 | 0.00069 | -3.20
-3.10 | 0.00071 | 0.00074 | 0.00076 | 0.00079 | 0.00082 | 0.00084 | 0.00087 | 0.00090 | 0.00094 | 0.00097 | -3.10
-3.00 | 0.00100 | 0.00104 | 0.00107 | 0.00111 | 0.00114 | 0.00118 | 0.00122 | 0.00126 | 0.00131 | 0.00135 | -3.00
-2.90 | 0.00139 | 0.00144 | 0.00149 | 0.00154 | 0.00159 | 0.00164 | 0.00169 | 0.00175 | 0.00181 | 0.00187 | -2.90
-2.80 | 0.00193 | 0.00199 | 0.00205 | 0.00212 | 0.00219 | 0.00226 | 0.00233 | 0.00240 | 0.00248 | 0.00256 | -2.80
-2.70 | 0.00264 | 0.00272 | 0.00280 | 0.00289 | 0.00298 | 0.00307 | 0.00317 | 0.00326 | 0.00336 | 0.00347 | -2.70
-2.60 | 0.00357 | 0.00368 | 0.00379 | 0.00391 | 0.00402 | 0.00415 | 0.00427 | 0.00440 | 0.00453 | 0.00466 | -2.60
-2.50 | 0.00480 | 0.00494 | 0.00508 | 0.00523 | 0.00539 | 0.00554 | 0.00570 | 0.00587 | 0.00604 | 0.00621 | -2.50
-2.40 | 0.00639 | 0.00657 | 0.00676 | 0.00695 | 0.00714 | 0.00734 | 0.00755 | 0.00776 | 0.00798 | 0.00820 | -2.40
-2.30 | 0.00842 | 0.00866 | 0.00889 | 0.00914 | 0.00939 | 0.00964 | 0.00990 | 0.01017 | 0.01044 | 0.01072 | -2.30
-2.20 | 0.01101 | 0.01130 | 0.01160 | 0.01191 | 0.01222 | 0.01255 | 0.01287 | 0.01321 | 0.01355 | 0.01390 | -2.20
-2.10 | 0.01426 | 0.01463 | 0.01500 | 0.01539 | 0.01578 | 0.01618 | 0.01659 | 0.01700 | 0.01743 | 0.01786 | -2.10
-2.00 | 0.01831 | 0.01876 | 0.01923 | 0.01970 | 0.02018 | 0.02068 | 0.02118 | 0.02169 | 0.02222 | 0.02275 | -2.00
-1.90 | 0.02330 | 0.02385 | 0.02442 | 0.02500 | 0.02559 | 0.02619 | 0.02680 | 0.02743 | 0.02807 | 0.02872 | -1.90
-1.80 | 0.02938 | 0.03005 | 0.03074 | 0.03144 | 0.03216 | 0.03288 | 0.03362 | 0.03438 | 0.03515 | 0.03593 | -1.80
-1.70 | 0.03673 | 0.03754 | 0.03836 | 0.03920 | 0.04006 | 0.04093 | 0.04182 | 0.04272 | 0.04363 | 0.04457 | -1.70
-1.60 | 0.04551 | 0.04648 | 0.04746 | 0.04846 | 0.04947 | 0.05050 | 0.05155 | 0.05262 | 0.05370 | 0.05480 | -1.60
-1.50 | 0.05592 | 0.05705 | 0.05821 | 0.05938 | 0.06057 | 0.06178 | 0.06301 | 0.06426 | 0.06552 | 0.06681 | -1.50
-1.40 | 0.06811 | 0.06944 | 0.07078 | 0.07215 | 0.07353 | 0.07493 | 0.07636 | 0.07780 | 0.07927 | 0.08076 | -1.40
-1.30 | 0.08226 | 0.08379 | 0.08534 | 0.08691 | 0.08851 | 0.09012 | 0.09176 | 0.09342 | 0.09510 | 0.09680 | -1.30
-1.20 | 0.09853 | 0.10027 | 0.10204 | 0.10383 | 0.10565 | 0.10749 | 0.10935 | 0.11123 | 0.11314 | 0.11507 | -1.20
-1.10 | 0.11702 | 0.11900 | 0.12100 | 0.12302 | 0.12507 | 0.12714 | 0.12924 | 0.13136 | 0.13350 | 0.13567 | -1.10
-1.00 | 0.13786 | 0.14007 | 0.14231 | 0.14457 | 0.14686 | 0.14917 | 0.15151 | 0.15386 | 0.15625 | 0.15866 | -1.00
-0.90 | 0.16109 | 0.16354 | 0.16602 | 0.16853 | 0.17106 | 0.17361 | 0.17619 | 0.17879 | 0.18141 | 0.18406 | -0.90
-0.80 | 0.18673 | 0.18943 | 0.19215 | 0.19489 | 0.19766 | 0.20045 | 0.20327 | 0.20611 | 0.20897 | 0.21186 | -0.80
-0.70 | 0.21476 | 0.21770 | 0.22065 | 0.22363 | 0.22663 | 0.22965 | 0.23270 | 0.23576 | 0.23885 | 0.24196 | -0.70
-0.60 | 0.24510 | 0.24825 | 0.25143 | 0.25463 | 0.25785 | 0.26109 | 0.26435 | 0.26763 | 0.27093 | 0.27425 | -0.60
-0.50 | 0.27760 | 0.28096 | 0.28434 | 0.28774 | 0.29116 | 0.29460 | 0.29806 | 0.30153 | 0.30503 | 0.30854 | -0.50
-0.40 | 0.31207 | 0.31561 | 0.31918 | 0.32276 | 0.32636 | 0.32997 | 0.33360 | 0.33724 | 0.3409 | 0.34458 | -0.40
-0.30 | 0.34827 | 0.35197 | 0.35569 | 0.35942 | 0.36317 | 0.36693 | 0.37070 | 0.37448 | 0.37828 | 0.38209 | -0.30
-0.20 | 0.38591 | 0.38974 | 0.39358 | 0.39743 | 0.40129 | 0.40517 | 0.40905 | 0.41294 | 0.41683 | 0.42074 | -0.20
-0.10 | 0.42465 | 0.42858 | 0.43251 | 0.43644 | 0.44038 | 0.44433 | 0.44828 | 0.45224 | 0.45620 | 0.46017 | -0.10
-0.00 | 0.46414 | 0.46812 | 0.47210 | 0.47608 | 0.48006 | 0.48405 | 0.48803 | 0.49202 | 0.49601 | 0.50000 | -0.00
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Standard Normal Table (continued)
Areas Under the Standard Normal Curve

0

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.00

0.50000

0.50399

0.50798

0.51197

0.51595

0.51994

0.52392

0.52790

0.53188

0.53586

0.00

0.10

0.53983

0.54380

0.54776

0.55172

0.55567

0.55962

0.56356

0.56749

0.57142

0.57535

0.10

0.20

0.57926

0.58317

0.58706

0.59095

0.59483

0.59871

0.60257

0.60642

0.61026

0.61409

0.20

0.30

0.61791

0.62172

0.62552

0.62930

0.63307

0.63683

0.64058

0.64431

0.64803

0.65173

0.30

0.40

0.65542

0.65910

0.66276

0.66640

0.67003

0.67364

0.67724

0.68082

0.68439

0.68793

0.40

0.50

0.69146

0.69497

0.69847

0.70194

0.70540

0.70884

0.71226

0.71566

0.71904

0.72240

0.50

0.60

0.72575

0.72907

0.73237

0.73565

0.73891

0.74215

0.74537

0.74857

0.75175

0.75490

0.60

0.70

0.75804

0.76115

0.76424

0.76730

0.77035

0.77337

0.77637

0.77935

0.78230

0.78524

0.70

0.80

0.78814

0.79103

0.79389

0.79673

0.79955

0.80234

0.80511

0.80785

0.81057

0.81327

0.80

0.90

0.81594

0.81859

0.82121

0.82381

0.82639

0.8289%4

0.83147

0.83398

0.83646

0.83891

0.90

1.00

0.84134

0.84375

0.84614

0.84849

0.85083

0.85314

0.85543

0.85769

0.85993

0.86214

1.00

1.10

0.86433

0.86650

0.86864

0.87076

0.87286

0.87493

0.87698

0.87900

0.88100

0.88298

1.10

1.20

0.88493

0.88686

0.88877

0.89065

0.89251

0.89435

0.89617

0.89796

0.89973

0.90147

1.20

1.30

0.90320

0.90490

0.90658

0.90824

0.90988

0.91149

0.91309

0.91466

0.91621

0.91774

1.30

1.40

0.91924

0.92073

0.92220

0.92364

0.92507

0.92647

0.92785

0.92922

0.93056

0.93189

1.40

1.50

0.93319

0.93448

0.93574

0.93699

0.93822

0.93943

0.94062

0.94179

0.94295

0.94408

1.50

1.60

0.94520

0.94630

0.94738

0.94845

0.94950

0.95053

0.95154

0.95254

0.95352

0.95449

1.60

1.70

0.95543

0.95637

0.95728

0.95818

0.95907

0.95994

0.96080

0.96164

0.96246

0.96327

1.70

1.80

0.96407

0.96485

0.96562

0.96638

0.96712

0.96784

0.96856

0.96926

0.96995

0.97062

1.80

1.90

0.97128

0.97193

0.97257

0.97320

0.97381

0.97441

0.97500

0.97558

0.97615

0.97670

1.90

2.00

0.97725

0.97778

0.97831

0.97882

0.97932

0.97982

0.98030

0.98077

0.98124

0.98169

2.00

2.10

0.98214

0.98257

0.98300

0.98341

0.98382

0.98422

0.98461

0.98500

0.98537

0.98574

2.10

2.20

0.98610

0.98645

0.98679

0.98713

0.98745

0.98778

0.98809

0.98840

0.98870

0.98899

2.20

2.30

0.98928

0.98956

0.98983

0.99010

0.99036

0.99061

0.99086

0.99111

0.99134

0.99158

2.30

2.40

0.99180

0.99202

0.99224

0.99245

0.99266

0.99286

0.99305

0.99324

0.99343

0.99361

2.40

2.50

0.99379

0.99396

0.99413

0.99430

0.99446

0.99461

0.99477

0.99492

0.99506

0.99520

2.50

2.60

0.99534

0.99547

0.99560

0.99573

0.99585

0.99598

0.99609

0.99621

0.99632

0.99643

2.60

2.70

0.99653

0.99664

0.99674

0.99683

0.99693

0.99702

0.99711

0.99720

0.99728

0.99736

2.70

2.80

0.99744

0.99752

0.99760

0.99767

0.99774

0.99781

0.99788

0.99795

0.99801

0.99807

2.80

2.90

0.99813

0.99819

0.99825

0.99831

0.99836

0.99841

0.99846

0.99851

0.99856

0.99861

2.90

3.00

0.99865

0.99869

0.99874

0.99878

0.99882

0.99886

0.99889

0.99893

0.99896

0.9990

3.00

3.10

0.99903

0.99906

0.99910

0.99913

0.99916

0.99918

0.99921

0.99924

0.99926

0.99929

3.10

3.20

0.99931

0.99934

0.99936

0.99938

0.99940

0.99942

0.99944

0.99946

0.99948

0.99950

3.20

3.30

0.99952

0.99953

0.99955

0.99957

0.99958

0.99960

0.99961

0.99962

0.99964

0.99965

3.30

3.40

0.99966

0.99968

0.99969

0.99970

0.99971

0.99972

0.99973

0.99974

0.99975

0.99976

3.40

3.50

0.99977

0.99978

0.99978

0.99979

0.99980

0.99981

0.99981

0.99982

0.99983

0.99983

3.50
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Critical Values of the t-distribution (t, )

€
v=df £o.90 to.95 to.975 £o.99 t.995
1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4303 6.965 9.925
3 1.638 2353 3.182 4541 5.841
4 1.533 2.132 2776 3.747 4.604
5 1476 2.015 2571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1415 1.895 2365 2.998 3.499
8 1397 1.860 2306 2.896 3355
9 1.383 1.833 2262 2.821 3.250
10 1372 1812 2228 2764 3.169
11 1363 1.796 2201 2718 3.106
12 1356 1.782 2.179 2.681 3.055
13 1.350 1771 2.160 2.650 3.012
14 1.345 1761 2.145 2.624 2.977
15 1341 1.753 2131 2.602 2.947
16 1337 1.746 2.120 2583 2.921
17 1333 1.740 2.110 2567 2.898
18 1.330 1.734 2.101 2552 2.878
19 1328 1.729 2.093 2539 2.861
20 1.325 1.725 2.086 2528 2.845
21 1323 1721 2.080 2518 2.831
2 1321 1717 2.074 2508 2.819
23 1319 1714 2.069 2.500 2.807
24 1318 1711 2.064 2.492 2797
25 1316 1.708 2.060 2.485 2787
26 1315 1.706 2.056 2.479 2779
27 1314 1.703 2.052 2473 2771
28 1313 1.701 2.048 2.467 2763
29 1311 1.699 2.045 2.462 2756
30 1310 1.697 2.042 2.457 2750
35 13062 1.6896 2.0301 2.4377 27238
40 1.3030 1.6840 2.0210 2.4230 2.7040
45 1.3006 1.6794 2.0141 24121 2.6896
50 1.2987 1.6759 2.0086 2.4033 2.6778
60 1.2958 1.6706 2.0003 23901 2.6603
70 1.2938 1.6669 1.9944 23808 2.6479
80 12922 1.6641 1.9901 23739 2.6387
90 1.2910 1.6620 1.9867 23685 2.6316
100 1.2901 1.6602 1.9840 23642 2.6259
120 1.2886 1.6577 1.9799 23578 26174
140 1.2876 1.6558 1.9771 23533 26114
160 1.2869 1.6544 1.9749 23499 2.6069
180 1.2863 1.6534 1.9732 23472 2.6034
200 1.2858 1.6525 1.9719 23451 2.6006
. 1282 1.645 1.960 2326 2576

[ King Saud University < 91 '; Dr. Abdullah Al-Shiha ]
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Estimation and Confidence Interval

Estimation and Confidence Interval: Single Mean:

To find the confidence intervals for a single mean:

I- X+ (Z1—§ \%) o known
2- X+ (1:1_%,n_1 \/%) o unknown

Estimation and Confidence Interval: Two Means

To find the confidence intervals for two means:

— — 2 2
I- (X, —X,)+ <Z1_g /6—1 + J—2> o; and o, known
2 V1 n;
5 o 1,1
2- (X1 —X3) % (tl_%‘nﬁnz_z Sp In—l + n—z) o, and o, unknown

_Sf(n1—1)+522(n2—1)
ng+n, —2

Sp?

Estimation and Confidence Interval: Single Proportion

IR

* Point estimate for P is:

1 2 n

* Interval estimate for P is: p <Z _aX E)

Estimation and Confidence Interval: Two Proportions

* Point estimate for Py — P, = p; — P, = % — z_z
1 2

* Interval estimate for P, — P, is: (P, — p,) * (Zl_g X /% + %)
2 1 2
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Q2. Suppose that we are interested in making some statistical inferences about the mean, (1, of a normal
population with standard deviation 6=2.0. Suppose that a random sample of size n=49 from this

population gave a sample mean X =4.5.
a. Find the upper limit of 95% of the confident interval for p
c=2,X=45, n=49
95% — a = 0.05 Z1—% =Zpo975 = 1.96

_ o 2
X+(Z a X — =4.5+(1.96><7)= 5.06

=3 \/ﬁ>

b. Find the lower limit of 95% of the confident interval for u

Q4. A researcher wants to estimate the mean lifespan of a certain light bulbs. Suppose that the

distribution is normal with standard deviation of 5 hours.

Suppose that the researcher selected a random sample of 49 bulbs and found that the sample

mean 1s 390 hours.

c=5, X=390 , n=49

Q

. Jind Zy 975 :
Z0.975 - 196

S

. find a point estimate for u

f=X=390

)

Find the upper limit of 95% of the confident interval for

. 5
x+(z « xi>=390+(1.96 x—): 391.3

=2 Vn V49

d. Find the lower limit of 95% of the confident interval for u

=2

_ o 5
X- (z x —) =390 — (1.96 x —) — 3886
a N

V49
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» A sample of 16 college students were asked about time they spent doing their homework. It
was found that the average to be 4.5 hours. Assuming normal population with standard deviation
0.5 hours.

(1) The point estimate for W is:

(A) 0 hours (B) 10 hours (C)0.5 hours (D) 4.5 _hours

(2) The standard error of X is:

(4) 0.125 hours (B) 0.266 hours (C) 0.206 hours (D) 0.245hours

(3) The correct formula for calculating 100(1 — @)% confidence interval for u is:

(A)TF t,_a—= (B) T

z VR

z

N
BIR

1_

N -1

"
z

(C) TF z, 2> (D)TF t,_

2
ey

| =

»~ N

L2

(4) The upper limit of 95% confidence interval for u is:

(4) 4.745 (B) 4.531 (C) 4.832 (D) 4.891

(5) The lower limit of 95% confidence interval for u is:

(4) 5.531 (B) 7.469 (C) 3.632 (D) 4.255

(6) The length of the 95% confidence interval for u is:

(4) 4.74 (B) 0.49 (C) 0.83 (D) 0.89
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Estimation and Confidence Interval: Two Means

To find the confidence intervals for two means:
¥ —X /"_f %
1— (X1 Xz) i <Zl_g ny + n2>

S S 1 1
2— (X1 - Xz) i (tl—%,n1+n2—2 Sp - + _)

ny np

_ St -D+S5im - 1)
ng+n, —2

Sp?

QL.(I) The tensile strength of type I thread is approximately normally distributed with standard
deviation of 6.8 kilograms. A sample of 20 pieces of the thread has an average tensile strength of 72.8

QL.(IT). The tensile strength of type II thread is approximately normally distributed with standard
deviation of 6.8 kilograms. A sample of 25 pieces of the thread has an average tensile strength of 64.4
kilograms. Then for the 98% confidence interval of the difference in tensile strength means between

type I and type II , we have:
Theard1: n,=20,X, =72.8,0, = 6.8
Thread 2: n, = 25,X, = 64.4,0, = 6.8

98% > a@ =0.02 > Z,_a=Zyg = 2.33
2

¥ — X /G_f %
X, — X)) + <Zl_% x [+ nz)

6.82 6.82

(72.8 — 64.4) + (2.33 x &5 _)

20 25

(3.65,13.15)
(1): The lower limit = 3.65
(2): The upper limit = 13.15
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First sample Second sample
Sample size (n) 12 14
Sample mean (X) 10.5 10
Sample variance (S?) 4 5

(1) Estimate the difference 11 — -

(2) Find the pooled estimator Sp :

52 — S#(n—1)+S3(np,—-1) _ 4(11)+5(13)
p Tl1+1’l2—2 24

=454 = Sp =2.13

(3) The upper limit of 95% confidence interval for u is:

= to.975,24 = 2.064,

5 ,N1+ny,—2

S S 1 1
(Xl - XZ) + (tl—%,n1+n2—2 X Sp /n—l + n_2>
(0.5) + (2.064 x 2.13 /i + i) =223
12 14

(4) The lower limit of 95% confidence interval for u is:

= = /1 1
(Xl - Xz) - (tl—%,n1+nz—2 X Sp Tl_l + Tl_z>
(0.5) — <2.064 x 2.13 /i + i) =-1.23
12 14

95% — a = 0.05 > t, a
2
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» A researcher was interested in comparing the mean score of female students {4, with the mean
score of male students I 5 in a certain test. Assume the populations of score are normal with equal

variances. Two independent samples gave the following results:

Female Male
Sample size ny=>5 n, =7
Mean X, =82.63 i, = 80.04
Variance sf =15.05 s =20.79
(1) The point estimate of 4 — Ky is:
(A) 2.63 (B) -2.37 (C) 2.59 (D) 0.59

(2) The estimate of the pooled variance (sf, ) is:

(4) 17.994 (B) 18.494 (C) 17.794 (D) 18.094

(3) The upper limit of the 95% confidence interval for By — Ky is :

(4) 26.717 (B) 7.525 (C) 7.153 D) 8.2

(4) The lower limit of the 95% confidence interval for gy — My is :

(4) -21.54 (B) -2.345 (C)-3.02 (D)-1.973
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Estimation and Confidence Interval: Single Proportion

* Point estimate for P is: %

* Interval estimate for P is: p + <Zl_g X ﬂ)
2

n

Q1. A random sample of 200 students from a certain school showed that 15 students smoke. Let p be
the proportion of smokers in the school.

1. Find a point Estimate for p.

2. Find 95% confidence interval for p.

Solution
n=200 & x=15
(1):
x 15
ﬁ=E=m=0.075—> g = 0.925
(2):

95% - a = 005 - Zl—g - Zo_975 == 196
2

pt <Z1—5 X \/ﬁ) = 0.075 + (1.96 X 0.075><0.925>
2 n 200

The 95% confidence interval is: (0.038, 0.112)

» A researchers group has perfected a new treatment of a disease which they claim is very
efficient. As evidence, they say that they have used the new treatment on 50 patients with the
disease and cured 25 of them. To calculate a 95% confidence interval for the proportion of the
cured.

1. The point estimate of p is equal to:
(4) 0.25 (B)0.5 (C) 0.01 (D) 0.33

2. The reliability coefficient (Z,_2) is equal is :
2
(4) 1.96 (B) 1.645 (C) 2.02 (D) 1.35

3. The 95% confidence interval is equal to:

(4) (0.1114, 0.3886) (B) (0.3837, 0.6163) (C) (0.1614, 0.6386) (D) (0.3614, 0.6386)
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Estimation and Confidence Interval: Two Proportions

* Point estimate for Py — P, = p; — P, = ——=

* Interval estimate for P; — P, is: (P — P,) T (Z ax By ﬁzc“zz)

Q3. A random sample of 100 students from school "A" showed that 15 students smoke. Another
independent random sample of 200 students from school "B" showed that 20 students smoke. Let p; be
the proportion of smokers in school "A" and p; is the proportion of smokers in school "B".

(1) Find a point Estimate for p;—p..

(2) Find 95% confidence interval for p1—p>.

Solution
n, =100 x, =15 —»ﬁl=%= = §, =1—0.15 =[0.85]
n, = 200 x2=20—b;§2=%= = §, =1-0.10 =[0.90]

(1)

py — P, = 0.15 — 0.1 = 0.05

2)
95% > a= 005 i Zl—g - Z0.975 = 196
2

(P1—P2) £ (Zl_% X M+@>

ny np

100 200

= (0.05) + <1.96 x \/(0.15)(0.85) n (0,1)(0.9))

= 0.05 + (1.96 x v/0.001725)

The 95% confidence interval is: (—0.031, 0.131)
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» In a first sample of 100 store customers, 43 used a MasterCard. In a second sample of 100
store customers, 58 used a Visa card. To find the 95% confidence interval for difference in the

proportion (P; — Pa) of people who use each type of credit card?

1. Thevalue of ais :
(4) 0.95 (B) 0.5 (C) 0.05 (D) 0.025

2. The upper limit of 95% confidence interval for the proportion difference is:

43

ny =100 x; =43 —»ﬁl=m= =g, =1-0.43 =[0.57]
58

n, = 100 x2=58—o;§2:ﬁ: = §, = 1—0.58 =[0.42]

(D1 —P2) + (Zl_z x [Py %>

2 ng np

= (0.43 — 0.58) + (1.96 X \/ 049057 4 (0'58)(0'“)>
100 100

(4) 0.137 (B) -0.013 (C)0.518 (D) 0.150
3. The lower limit of 95% confidence interval for the proportion difference is:

(s = ) — (2,0 x [Bda g 2202)
2

ny n;

= (0.05) - <1.96 X \/ (015)(085) 4 <0-1>(o.9))
100 200

4) - 0.278 (B) 1.547 (C) 0.421 (D) -0.129
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Critical Values of the t-distribution (t, )

€
v=df £o.90 to.95 to.975 £o.99 t.995
1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4303 6.965 9.925
3 1.638 2353 3.182 4541 5.841
4 1.533 2.132 2776 3.747 4.604
5 1476 2.015 2571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1415 1.895 2365 2.998 3.499
8 1397 1.860 2306 2.896 3355
9 1.383 1.833 2262 2.821 3.250
10 1372 1812 2228 2764 3.169
11 1363 1.796 2201 2718 3.106
12 1356 1.782 2.179 2.681 3.055
13 1.350 1771 2.160 2.650 3.012
14 1.345 1761 2.145 2.624 2.977
15 1341 1.753 2131 2.602 2.947
16 1337 1.746 2.120 2583 2.921
17 1333 1.740 2.110 2567 2.898
18 1.330 1.734 2.101 2552 2.878
19 1328 1.729 2.093 2539 2.861
20 1.325 1.725 2.086 2528 2.845
21 1323 1721 2.080 2518 2.831
2 1321 1717 2.074 2508 2.819
23 1319 1714 2.069 2.500 2.807
24 1318 1711 2.064 2.492 2797
25 1316 1.708 2.060 2.485 2787
26 1315 1.706 2.056 2.479 2779
27 1314 1.703 2.052 2473 2771
28 1313 1.701 2.048 2.467 2763
29 1311 1.699 2.045 2.462 2756
30 1310 1.697 2.042 2.457 2750
35 13062 1.6896 2.0301 2.4377 27238
40 1.3030 1.6840 2.0210 2.4230 2.7040
45 1.3006 1.6794 2.0141 24121 2.6896
50 1.2987 1.6759 2.0086 2.4033 2.6778
60 1.2958 1.6706 2.0003 23901 2.6603
70 1.2938 1.6669 1.9944 23808 2.6479
80 12922 1.6641 1.9901 23739 2.6387
90 1.2910 1.6620 1.9867 23685 2.6316
100 1.2901 1.6602 1.9840 23642 2.6259
120 1.2886 1.6577 1.9799 23578 26174
140 1.2876 1.6558 1.9771 23533 26114
160 1.2869 1.6544 1.9749 23499 2.6069
180 1.2863 1.6534 1.9732 23472 2.6034
200 1.2858 1.6525 1.9719 23451 2.6006
. 1282 1.645 1.960 2326 2576

[ King Saud University < 91 '; Dr. Abdullah Al-Shiha ]
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Standard Normal Table
Areas Under the Standard Normal Curve

0

z -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03 -0.02 -0.01 -0.00 z
-3.50 | 0.00017 | 0.00017 | 0.00018 | 0.00019 | 0.00019 | 0.00020 | 0.00021 | 0.00022 | 0.00022 | 0.00023 | -3.50
-3.40 | 0.00024 | 0.00025 | 0.00026 | 0.00027 | 0.00028 | 0.00029 | 0.00030 | 0.00031 | 0.00032 | 0.00034 | -3.40
-3.30 | 0.00035 | 0.00036 | 0.00038 | 0.00039 | 0.00040 | 0.00042 | 0.00043 | 0.00045 | 0.00047 | 0.00048 | -3.30
-3.20 | 0.00050 | 0.00052 | 0.00054 | 0.00056 | 0.00058 | 0.00060 | 0.00062 | 0.00064 | 0.00066 | 0.00069 | -3.20
-3.10 | 0.00071 | 0.00074 | 0.00076 | 0.00079 | 0.00082 | 0.00084 | 0.00087 | 0.00090 | 0.00094 | 0.00097 | -3.10
-3.00 | 0.00100 | 0.00104 | 0.00107 | 0.00111 | 0.00114 | 0.00118 | 0.00122 | 0.00126 | 0.00131 | 0.00135 | -3.00
-2.90 | 0.00139 | 0.00144 | 0.00149 | 0.00154 | 0.00159 | 0.00164 | 0.00169 | 0.00175 | 0.00181 | 0.00187 | -2.90
-2.80 | 0.00193 | 0.00199 | 0.00205 | 0.00212 | 0.00219 | 0.00226 | 0.00233 | 0.00240 | 0.00248 | 0.00256 | -2.80
-2.70 | 0.00264 | 0.00272 | 0.00280 | 0.00289 | 0.00298 | 0.00307 | 0.00317 | 0.00326 | 0.00336 | 0.00347 | -2.70
-2.60 | 0.00357 | 0.00368 | 0.00379 | 0.00391 | 0.00402 | 0.00415 | 0.00427 | 0.00440 | 0.00453 | 0.00466 | -2.60
-2.50 | 0.00480 | 0.00494 | 0.00508 | 0.00523 | 0.00539 | 0.00554 | 0.00570 | 0.00587 | 0.00604 | 0.00621 | -2.50
-2.40 | 0.00639 | 0.00657 | 0.00676 | 0.00695 | 0.00714 | 0.00734 | 0.00755 | 0.00776 | 0.00798 | 0.00820 | -2.40
-2.30 | 0.00842 | 0.00866 | 0.00889 | 0.00914 | 0.00939 | 0.00964 | 0.00990 | 0.01017 | 0.01044 | 0.01072 | -2.30
-2.20 | 0.01101 | 0.01130 | 0.01160 | 0.01191 | 0.01222 | 0.01255 | 0.01287 | 0.01321 | 0.01355 | 0.01390 | -2.20
-2.10 | 0.01426 | 0.01463 | 0.01500 | 0.01539 | 0.01578 | 0.01618 | 0.01659 | 0.01700 | 0.01743 | 0.01786 | -2.10
-2.00 | 0.01831 | 0.01876 | 0.01923 | 0.01970 | 0.02018 | 0.02068 | 0.02118 | 0.02169 | 0.02222 | 0.02275 | -2.00
-1.90 | 0.02330 | 0.02385 | 0.02442 | 0.02500 | 0.02559 | 0.02619 | 0.02680 | 0.02743 | 0.02807 | 0.02872 | -1.90
-1.80 | 0.02938 | 0.03005 | 0.03074 | 0.03144 | 0.03216 | 0.03288 | 0.03362 | 0.03438 | 0.03515 | 0.03593 | -1.80
-1.70 | 0.03673 | 0.03754 | 0.03836 | 0.03920 | 0.04006 | 0.04093 | 0.04182 | 0.04272 | 0.04363 | 0.04457 | -1.70
-1.60 | 0.04551 | 0.04648 | 0.04746 | 0.04846 | 0.04947 | 0.05050 | 0.05155 | 0.05262 | 0.05370 | 0.05480 | -1.60
-1.50 | 0.05592 | 0.05705 | 0.05821 | 0.05938 | 0.06057 | 0.06178 | 0.06301 | 0.06426 | 0.06552 | 0.06681 | -1.50
-1.40 | 0.06811 | 0.06944 | 0.07078 | 0.07215 | 0.07353 | 0.07493 | 0.07636 | 0.07780 | 0.07927 | 0.08076 | -1.40
-1.30 | 0.08226 | 0.08379 | 0.08534 | 0.08691 | 0.08851 | 0.09012 | 0.09176 | 0.09342 | 0.09510 | 0.09680 | -1.30
-1.20 | 0.09853 | 0.10027 | 0.10204 | 0.10383 | 0.10565 | 0.10749 | 0.10935 | 0.11123 | 0.11314 | 0.11507 | -1.20
-1.10 | 0.11702 | 0.11900 | 0.12100 | 0.12302 | 0.12507 | 0.12714 | 0.12924 | 0.13136 | 0.13350 | 0.13567 | -1.10
-1.00 | 0.13786 | 0.14007 | 0.14231 | 0.14457 | 0.14686 | 0.14917 | 0.15151 | 0.15386 | 0.15625 | 0.15866 | -1.00
-0.90 | 0.16109 | 0.16354 | 0.16602 | 0.16853 | 0.17106 | 0.17361 | 0.17619 | 0.17879 | 0.18141 | 0.18406 | -0.90
-0.80 | 0.18673 | 0.18943 | 0.19215 | 0.19489 | 0.19766 | 0.20045 | 0.20327 | 0.20611 | 0.20897 | 0.21186 | -0.80
-0.70 | 0.21476 | 0.21770 | 0.22065 | 0.22363 | 0.22663 | 0.22965 | 0.23270 | 0.23576 | 0.23885 | 0.24196 | -0.70
-0.60 | 0.24510 | 0.24825 | 0.25143 | 0.25463 | 0.25785 | 0.26109 | 0.26435 | 0.26763 | 0.27093 | 0.27425 | -0.60
-0.50 | 0.27760 | 0.28096 | 0.28434 | 0.28774 | 0.29116 | 0.29460 | 0.29806 | 0.30153 | 0.30503 | 0.30854 | -0.50
-0.40 | 0.31207 | 0.31561 | 0.31918 | 0.32276 | 0.32636 | 0.32997 | 0.33360 | 0.33724 | 0.3409 | 0.34458 | -0.40
-0.30 | 0.34827 | 0.35197 | 0.35569 | 0.35942 | 0.36317 | 0.36693 | 0.37070 | 0.37448 | 0.37828 | 0.38209 | -0.30
-0.20 | 0.38591 | 0.38974 | 0.39358 | 0.39743 | 0.40129 | 0.40517 | 0.40905 | 0.41294 | 0.41683 | 0.42074 | -0.20
-0.10 | 0.42465 | 0.42858 | 0.43251 | 0.43644 | 0.44038 | 0.44433 | 0.44828 | 0.45224 | 0.45620 | 0.46017 | -0.10
-0.00 | 0.46414 | 0.46812 | 0.47210 | 0.47608 | 0.48006 | 0.48405 | 0.48803 | 0.49202 | 0.49601 | 0.50000 | -0.00
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Standard Normal Table (continued)
Areas Under the Standard Normal Curve

0

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.00

0.50000

0.50399

0.50798

0.51197

0.51595

0.51994

0.52392

0.52790

0.53188

0.53586

0.00

0.10

0.53983

0.54380

0.54776

0.55172

0.55567

0.55962

0.56356

0.56749

0.57142

0.57535

0.10

0.20

0.57926

0.58317

0.58706

0.59095

0.59483

0.59871

0.60257

0.60642

0.61026

0.61409

0.20

0.30

0.61791

0.62172

0.62552

0.62930

0.63307

0.63683

0.64058

0.64431

0.64803

0.65173

0.30

0.40

0.65542

0.65910

0.66276

0.66640

0.67003

0.67364

0.67724

0.68082

0.68439

0.68793

0.40

0.50

0.69146

0.69497

0.69847

0.70194

0.70540

0.70884

0.71226

0.71566

0.71904

0.72240

0.50

0.60

0.72575

0.72907

0.73237

0.73565

0.73891

0.74215

0.74537

0.74857

0.75175

0.75490

0.60

0.70

0.75804

0.76115

0.76424

0.76730

0.77035

0.77337

0.77637

0.77935

0.78230

0.78524

0.70

0.80

0.78814

0.79103

0.79389

0.79673

0.79955

0.80234

0.80511

0.80785

0.81057

0.81327

0.80

0.90

0.81594

0.81859

0.82121

0.82381

0.82639

0.8289%4

0.83147

0.83398

0.83646

0.83891

0.90

1.00

0.84134

0.84375

0.84614

0.84849

0.85083

0.85314

0.85543

0.85769

0.85993

0.86214

1.00

1.10

0.86433

0.86650

0.86864

0.87076

0.87286

0.87493

0.87698

0.87900

0.88100

0.88298

1.10

1.20

0.88493

0.88686

0.88877

0.89065

0.89251

0.89435

0.89617

0.89796

0.89973

0.90147

1.20

1.30

0.90320

0.90490

0.90658

0.90824

0.90988

0.91149

0.91309

0.91466

0.91621

0.91774

1.30

1.40

0.91924

0.92073

0.92220

0.92364

0.92507

0.92647

0.92785

0.92922

0.93056

0.93189

1.40

1.50

0.93319

0.93448

0.93574

0.93699

0.93822

0.93943

0.94062

0.94179

0.94295

0.94408

1.50

1.60

0.94520

0.94630

0.94738

0.94845

0.94950

0.95053

0.95154

0.95254

0.95352

0.95449

1.60

1.70

0.95543

0.95637

0.95728

0.95818

0.95907

0.95994

0.96080

0.96164

0.96246

0.96327

1.70

1.80

0.96407

0.96485

0.96562

0.96638

0.96712

0.96784

0.96856

0.96926

0.96995

0.97062

1.80

1.90

0.97128

0.97193

0.97257

0.97320

0.97381

0.97441

0.97500

0.97558

0.97615

0.97670

1.90

2.00

0.97725

0.97778

0.97831

0.97882

0.97932

0.97982

0.98030

0.98077

0.98124

0.98169

2.00

2.10

0.98214

0.98257

0.98300

0.98341

0.98382

0.98422

0.98461

0.98500

0.98537

0.98574

2.10

2.20

0.98610

0.98645

0.98679

0.98713

0.98745

0.98778

0.98809

0.98840

0.98870

0.98899

2.20

2.30

0.98928

0.98956

0.98983

0.99010

0.99036

0.99061

0.99086

0.99111

0.99134

0.99158

2.30

2.40

0.99180

0.99202

0.99224

0.99245

0.99266

0.99286

0.99305

0.99324

0.99343

0.99361

2.40

2.50

0.99379

0.99396

0.99413

0.99430

0.99446

0.99461

0.99477

0.99492

0.99506

0.99520

2.50

2.60

0.99534

0.99547

0.99560

0.99573

0.99585

0.99598

0.99609

0.99621

0.99632

0.99643

2.60

2.70

0.99653

0.99664

0.99674

0.99683

0.99693

0.99702

0.99711

0.99720

0.99728

0.99736

2.70

2.80

0.99744

0.99752

0.99760

0.99767

0.99774

0.99781

0.99788

0.99795

0.99801

0.99807

2.80

2.90

0.99813

0.99819

0.99825

0.99831

0.99836

0.99841

0.99846

0.99851

0.99856

0.99861

2.90

3.00

0.99865

0.99869

0.99874

0.99878

0.99882

0.99886

0.99889

0.99893

0.99896

0.9990

3.00

3.10

0.99903

0.99906

0.99910

0.99913

0.99916

0.99918

0.99921

0.99924

0.99926

0.99929

3.10

3.20

0.99931

0.99934

0.99936

0.99938

0.99940

0.99942

0.99944

0.99946

0.99948

0.99950

3.20

3.30

0.99952

0.99953

0.99955

0.99957

0.99958

0.99960

0.99961

0.99962

0.99964

0.99965

3.30

3.40

0.99966

0.99968

0.99969

0.99970

0.99971

0.99972

0.99973

0.99974

0.99975

0.99976

3.40

3.50

0.99977

0.99978

0.99978

0.99979

0.99980

0.99981

0.99981

0.99982

0.99983

0.99983

3.50

[ King Saud University
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1-Single Mean

(if o known):

Hypotheses Testing

Hypotheses | H,: 1=, Ho: 1< 1o Ho: = e

_ Ha: =11, Ha: > 1, Ha: 1t <1,
(T;sg)s fatistie Calculate the value of: Z= ; T ~N(0.1)
RR. & AR
of H,

oo Lo Zi-an Gy, | T ARGIHe Zy o KR | RE T T AR GlHG
=-Zgjp =-Zg °

Critical Z.» and —Z Zi-o=—-2Z, Z,
value (s)
Decision: We reject H, (and accept H,) at the significance level o if:

Z<Z o2 O
L>Zyv-an=—Zaun
Two-Sided Test

Z>Zl-cx:_zot

One-Sided Test

zZ< 7,

One-Sided Test

(if o unknown):

Hypotheses | Hy: 1t =11, Ho: =, Ho: L= 1o
Ha =1, Ha: >, Ha: <o
Test Statistic i X
(T.S.) Calculate the value of: 7= S/ f ~ t(n-1)
(df =v=n-1)
RR. & AR
of H,
S, tar ti—arz 5, ARvotle bio Sl s g
==L up b tu.
Critical tor and —ton t1ea=—tq4 to
value (s)
Decision: We reject H, (and accept H,) at the significance level o if:
t<tg, OF t>t,=—1, t<t,
= Tian=—Tan
Two-Sided Test One-Sided Test One-Sided Test
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Question 1:

Suppose that we are interested in estimating the true average time in seconds it takes an adult to
open a new type of tamper-resistant aspirin bottle. It is known that the population standard
deviation is ¢ = 5.71seconds. A random sample of 40 adults gave a mean of 20.6 seconds. Let u
be the population mean, then, to test if the meanu is 21 seconds at level of significant 0.05
(Hy:pu =21vs Hy:u # 21 ) then:

(1) The value of the test statistic is:

6=571 n=40 X =20.6

_X-p, 206-21

Z= o/Nn  571/v40 —0443
(4) 0.443 (B) - 0.012 (C) -0.443 (D) 0.012

(2) The acceptance area is:

/2

. RR.
24 of Hg

-1.96 1.96

ZE = Z0,0S = Z0.025 = 196
2 2

(4) (-1.96, 1.96) (B) (1.96, ) (C) (-, 1.96) (D) (-0, 1.645)

|P —value = 2 X P(Z < —0.443) = 2 x (0.33) = 0.66)|

(3) The decision is:

(A) Reject H, (B) Accept H,, (C) no decision (D) None of these
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Question 2:

If the hemoglobin level of pregnant women (Jals o/ i) is normally distributed, and if the
mean and standard deviation of a sample of 25 pregnant women were X = 13 (g/dl),s = 2
(g/dl).Using a = 0.05, to test if the average hemoglobin level for the pregnant women is
greater than 10 (g/dl) [Ho : u<10, Hq: u>10].

(1) The test statistic is:

X-10 X-10 X-10 X-10
Wz=m ®Z=55 OQt=gm DOit=gg
(2) The value of the test statistic is:
s=2 n=25 X=13
X - 13 -10
t= o _ =75
S/Nn 2/4/25
(4) 10 (B) 1.5 (C) 7.5 (D) 37.5
(3) The rejection of Hyis :
! R.R.
AR, i i
1.711
ti—an-1 = togs2a = 1.711
(A) Z< -1.645 (B) z> 1.645 C)t<-1.711 (D)t> 1711
(4) The decision is:
(A) Reject Hy (B) Do not reject (Accept) Hp

(C) Accept both Hyp and Hy (D) Reject both Hyp and Hy



2-Two Means:

Hypotheses |[H.: 1y —11,=0 Ho: 1 — 11,20 Ho: i — 120
Hy -1, %0 Hy: iy —p> 0 Hy: 1y -1, <0

Test Statistic X -X,

For the First - 01: o2 ™~ N(0.1) {if 012 and 022 are known}

Case:

R.R. and
AR.of H,
(For the First
Case)

- a

AR. of Hy Zu %fa%

l -«

R.R.
of He Zi-a

4
A.R. of Hg

@

Test Statistic
For the Second
Case:

1 . 2 2 2 .
5?2 g2 ~tmtm=2) {if 6y=03=C" is unknown}
p

R.R. and
AR.ofH,
(For the -« @ a l—a
Second Case) . ‘
Z}R’:'o t-ap tar ';iRHO AR ot Ho ta %lnl-'lo ';ﬁio t_1-(tz il
== tGIZ == ta
Decision: Reject H, (and accept Hy) at the significance level o if:

T.S. € RR.
Two-Sided Test

T.S. € R.R.
One-Sided Test

T.S. € RR.
One-Sided Test
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Question 1:

A standardized chemistry test was given to 50 girls and 75 boys. The girls made an average of
84, while the boys made an average grade of 82. Assume the population standard deviations are

6 and 8 for girls and boys respectively. To test the null hypothesis Hy:py —pp =0 against the

alternative hypothesis Ha: B1 = B2 = 0 41 0.05 level of significance:
(1) The standard error of (X, — X3) is:

girls: n; =50, X;, =84, 0, =6
boys: mn, =175 X,=82, 0,=8

— — 2 2
SEX, ~X)= [Z+Z= |15 _ 12543
nq np 50 75
(4) 0.2266 (B) 2 (C) 1.5733 (D) 1.2543
(2) The value of the test statistic is:
7= 189 2 _ g 5g45
2 2 62 g2 1.2543
Jﬂ+2 50775
nqg ny
(A) -1.59 (B) 1.59 (C) 1.25 (D) 4.21

(3) The rejection region (RR) of Hy is:

1.645

Zi—a = Z1-005 = Zpos = 1.645

(A) (1.645,0)  (B) (—,—1.645)  (C) (1.96,00) (D)(—,—1.96)

|P — value = P(Z > 1.5945) = 1 — P(Z < 1.59) = 1 — 0.9441 = 0.0559|

(4) The decision is:

(A) Reject Hy (B) Do not reject (Accept) Hp
(C) Accept both Hy and Hyu (D) Reject both Hp and Hy
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Question 2:

Cortisol level determinations were made on two samples of women at childbirth. Group 1
subjects underwent emergency cesarean section following induced labor. Group 2 subjects
natural childbirth route following spontaneous labor. The sample sizes, mean cortisol levels, and
standard deviations were (ny = 40,x, = 575,0, = 70),(n, = 44,%x, = 610,0, = 80)

If we are interested to test if the mean Cortisol level of group 1 (U ) is less than that of group 2
(U, ) at level 0.05 (orHy: iy = py vs Hy:py < Uy ), then:

(1) The value of the test statistic is:

X, —X) (575 - 610)

= > > = —2.138
2 2 70 80
jﬂ+% \/WJFH
n, n,
(A) -1.326 (B)-2.138 (C)-2.576 (D) -1.432
(2) Reject Hyy if :
-1.645
Zl—a = ZO.95 = 164‘5
(A) Z>1.645 (B) T>1.98 (C) Z< -1.645 (D) T<-1.98

|P — value = P(Z < —2.138) = P(Z < —2.14) = 0.0162]

(3) The decision is:

(A) Reject H, (B) Accept H,, (C) no decision (D) none of these
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Question 3:
An experiment was conducted to compare time length (duration time in minutes) of two types of

surgeries (A) and (B). 10 surgeries of type () and 8 surgeries of type (B) were performed. The
data for both samples is shown below.

Surgery type A B
Sample size 10 8
Sample mean 14.2 12.8
Sample standard deviation | 1.6 2.5

Assume that the two random samples were independently selected from two normal populations
with equal variances. If u, and ug are the population means of the time length of surgeries of
type (A) and type (B), then, to test if u, is greater than ug at level of significant 0.05

(Hy: iy < pgvs Hy:py > up) then:

(4) The value of the test statistic is:

_S2y — D)+ 52— 1) 1.6%(10 — 1) +2.5%(8 — 1)

Sp? = 4.174
p n +n, —2 10 +8— 2
X, —X 14.2 —12.8
S O )
1 1
Sp n1+n2 V4.174 1—+§
(A) -1.44 (B) 1.44 (C)-0.685 (D) 0.685
(5) Reject Hy if :
1.746
ti—an +ny,-2 = t1-0.051048-2 = Logs16 = 1.746
(A) Z>1.645 (B) Z<-1.645 (C) T>1.746 (D) T< -1.746
(6) The decision is:
(A) Reject H, (B) Accept H,, (C) no decision (D) none of these
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Question 4:

A researcher was interested in comparing the mean score of female students #1, with the

mean score of male students *2 in a certain test. Assume the populations of score are normal
with equal variances. Two independent samples gave the following results:

Female male
Sample size n, =5 n, =7
Mean xy = 82.63 x, = 80.04
Variance s =15.05 52 =20.79

Test that is there is a difference between the mean score of female students and the mean score of
male students.

(1) The hypotheses are:
(4) H,: H1 = K2 (B) HyHt1 = Kz (C)H,F1 <Kz (D)H,H1<H2
Hy: By #H2 Hy By <Ho HyH1>Ha HyHa>Ho

(2) The value of the test statistic is:

_ S2(y —1) +S2(n; — 1) 15.05(4) + 20.79(6)

Sp? = 18.494
P Ny + 1y — 2 5+7-2
X, —X 82.63 — 80.04
- 11 2)1 = =1.029
1 1
Sp /nl to \/18.494 Ttz
(4) 1.3 (B) 1.029 (C) 0.46 (D) 0.93
(4) The acceptance region (AR) of Hy is:
-2.228 2.228
tl—%,n1+n2—2 = tl_O-TO5,5+7_2 = to.97510 = 2.228
(A) (2.2281, 00) (B) (—o0,—2.2281)
(C) (-2.228, 2.228) (D) (-1.96, 1.96)
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Question 5:

A nurse researcher wished to know if graduates of baccalaureate nursing program and graduate
of associate degree nursing program differ with respect to mean scores on personality inventory
at o = 0.02. A sample of 50 associate degree graduates (sample A) and a sample of 60
baccalaureate graduates (sample B) yielded the following means and standard deviations:

XA = 8812, SA = 105, ny = 50
)?B = 8325, SB = 112, ng = 60

1) The hypothesis is:

A) Ho:py < pp vs Hytpy > B) Hy:py = pp vs Hytpy <
C)Hy:py = py vs Hytpy # Uy D) None of the above.

2) The test statistic is:
A)Z B)t OF D) None of the above.
3) The computed value of the test statistic is:

_S2(y — 1) +52(n; — 1) 10.52(50 — 1) + 11.2%(60 — 1)

Sp? = 118.55
P ng +n; —2 50+ 60 —2
_ (X1-X;) _ 88.12-8325 _
t—S — = — = 48.19
Plnrtn, VIIBSS [o+os
A)2.72 B) 1.50 C) 1.86 D) 2.35

4) The critical region (rejection area) is:

-2.33 2.33

t t o0.02 = t0.99,108 = 2.33

1—%,n1+n2—2 = 1-=0%, 50+60-2
A) 2.600r-2.60 B) 2.060r-2.06 C) 2.330r-233 D)258

5) Your decision is:

A) Accept & reject H, B) accept H C) reject Hy D) no decision.
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Single proportion:

Hypotheses |H,: p=p, H,: p < p, H,: pzp,
Haip #po Ha'p > po Haip=po

Test Statistic p- i
(T.S.) Po(1—py) ~N(0.1)

n
RR. & AR.
of H,

l-a . « l1-a

A.R. of Hg fj'zaa:ﬁ"‘o l;.'nﬁo Zu "AR. of Ho

Decision: Reject H, (and accept Hy) at the significance level a if:

Z<Zyn or
2> Zvap=—Zaun
Two-Sided Test

L>721 =24

One-Sided Test

zZ< Z,

One-Sided Test
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Question 1:

Toothpaste (SLiwY! saxs) company claims thatmorethan75% of the dentists recommend their
product to the patients. Suppose that 161 out of 200 dental patients reported receiving a
recommendation for this toothpaste from their dentist. Do you suspect that the proportion is

actually morethan75%. If we use 0.05 level of significance to test Hy: P < 0.75, Hy: P > 0.75,
then:

(1) The sample proportion P is:

200, =% _ 08050
n=UPE500 "
() 0.75 (B) 0.195 (C) 0.805 (D) 0.25

(2) The value of the test statistic is:

p—p, 0.805—0.75

Z= = = 1.7963
\/Po% (0.75)(0.25)
n 200
(4) 1.963 (B) 1.796 (C)-1.796 (D) -1.963

(3)The decision is:

1.645

a = 0-05 — Zl—a = Zo_95 = 1.645

(A) Reject H, (B) Do not reject (Accept) H
(C) Accept both Hy and Hy (D) Reject both Hy and Hy

P —value = P(Z > 1.7963) = P(Z > 1.80) = 1 — P(Z < 1.80) = 1 — 0.9641 = 0.0359




Question 2:

A researcher was interested in studying the obesity (4iew)) disease in a certain population. A
random sample of 400 people was taken from this population. It was found that 152 people in
this sample have the obesity disease. If p is the population proportion of people who are obese.
Then, to test if p is greater than 0.34 at level 0.05 (Hy:p < 0.34vs Hy:p > 0.34 ) then:

(1) The value of the test statistic is:

=400 “—152—038
nEAS P =300
) — 0.38 —0.34
z=L"P_ = 1.69
n 400
(4) 0.023 (B) 1.96 (C) 2.50 (D) 1.69

(2) The P-value is

P —value = P(Z > 1.96) = 1 — P(Z < 1.96) = 1 — 0.9545 = 0.0455
(4) 0.9545 (B) 0.0910 (C) 0.0455 (D)1.909

(3) The decision is:

P — value = 0.0455 < 0.05

(A4) Reject H, (B) Accept H,, (C) no decision (D) none of these
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Two proportions:

Hypotheses |H,: py —p, =0 Hy:p,—p,=0 H:p;—-p>,z20
Ha:p1 —p2#0 Ha:p1—p2>0 Ha:p1 —p2<0
Test Statistic B (p,—p,)
(TS.) p0-p  pa-p ~NOD
\/ n n,
R.R. and
AR. of H,
- a = l-a
%'R’_*o 21_(1,2 zwz %'R':‘o AR. 0“."0 - ?"fR"'o I:.fR"o Z24-a ‘A.R. of Ho
==Zup =Tfa
Decision: Reject H, (and accept H;) at the significance level o if
ZeRR.:
Critical Z>7Zon Z>27Z, Z<-2Z,4
Values orZ<—Zun

Two-Sided Test

One-Sided Test

One-Sided Test
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Question 1:

In a first sample of 200 men, 130 said they used seat belts and a second sample of 300 women,
150 said they used seat belts. To test the claim that men are more safety-conscious than women
(Hy:p1 —p2 < 0,Hy:py —p > 0), at 0.05 level of significant:

(1) The value of the test statistic is:

=200, p = 50 _ 065 ~300, 5, =2_03
M =00 PL=550 7 Y M2 =300 P25 3007
. Xi1+x, 130+ 150
p= - = 0.56
n +n, 200+ 300
7= =331

b1 — Bs) (0.65 — 0.5) _
G Josorow Gy

O|
UJ
(=)

(4)-3.31 (B)5.96 (©)1.15 (D) 3.31

(2) The decision is:

1.645

Zi—q =Z1_005 = Zoos = 1.645

(4) Reject H (B) Do not reject (Accept) H
(C) Accept both Hy and Hy (D) Reject both Hy and Hy

|P — value = P(Z > 3.31) = 1— P(Z < 3.31) = 1 — 0.9995 = 0.0005|




Question 2:

In a study of diabetes, the following results were obtained from samples of males and females
between the ages of 20 and 75. Male sample size is 300 of whom 129 are diabetes patients, and

female sample size is 200 of whom 50 are diabetes patients. If Py, Pr are the diabetes
proportions in both populations and Py, Pr are the sample proportions, then:

A researcher claims that the Proportion of diabetes patients is found to be more in males than in
female (Hy: Py — Pr < 0vs Hy: Pyy — Pr > 0) . Do you agree with his claim, take o. = 0.10
(1) The pooled proportion is:

Xm +xr 129+ 50

P +n, 300+ 200
(A) 0.43 (B) 0.18 (C) 0.358 (D) 0.68
(2) The value of the test statistic is:
7 = (B1-P2) (0.43-0.25) — 0411

Jﬁq(nil+n—12) B \/(0.358)(1—0.358)(3—;0+ﬁ)
(4) -4.74 (B) 4.74 (€ 4.11 (D) -4.11

(3) The decision is:

1.645

Zi—q =Z1_005 = Zoos = 1.645

(A) Agree with the claim (B) do not agree with the claim (C) Can’t say

[P —value = P(Z > 0.41) = 1 — P(Z < 0.41) = 1 — 0.6591 = 0.3409]
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[ Biostatistics - STAT 145 Department of Statistics Summer Semester 1431/1432 ]

Critical Values of the t-distribution (t, )

€
v=df £o.90 to.95 to.975 £o.99 t.995
1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4303 6.965 9.925
3 1.638 2353 3.182 4541 5.841
4 1.533 2.132 2776 3.747 4.604
5 1476 2.015 2571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1415 1.895 2365 2.998 3.499
8 1397 1.860 2306 2.896 3355
9 1.383 1.833 2262 2.821 3.250
10 1372 1812 2228 2764 3.169
11 1363 1.796 2201 2718 3.106
12 1356 1.782 2.179 2.681 3.055
13 1.350 1771 2.160 2.650 3.012
14 1.345 1761 2.145 2.624 2.977
15 1341 1.753 2131 2.602 2.947
16 1337 1.746 2.120 2583 2.921
17 1333 1.740 2.110 2567 2.898
18 1.330 1.734 2.101 2552 2.878
19 1328 1.729 2.093 2539 2.861
20 1.325 1.725 2.086 2528 2.845
21 1323 1721 2.080 2518 2.831
2 1321 1717 2.074 2508 2.819
23 1319 1714 2.069 2.500 2.807
24 1318 1711 2.064 2.492 2797
25 1316 1.708 2.060 2.485 2787
26 1315 1.706 2.056 2.479 2779
27 1314 1.703 2.052 2473 2771
28 1313 1.701 2.048 2.467 2763
29 1311 1.699 2.045 2.462 2756
30 1310 1.697 2.042 2.457 2750
35 13062 1.6896 2.0301 2.4377 27238
40 1.3030 1.6840 2.0210 2.4230 2.7040
45 1.3006 1.6794 2.0141 24121 2.6896
50 1.2987 1.6759 2.0086 2.4033 2.6778
60 1.2958 1.6706 2.0003 23901 2.6603
70 1.2938 1.6669 1.9944 23808 2.6479
80 12922 1.6641 1.9901 23739 2.6387
90 1.2910 1.6620 1.9867 23685 2.6316
100 1.2901 1.6602 1.9840 23642 2.6259
120 1.2886 1.6577 1.9799 23578 26174
140 1.2876 1.6558 1.9771 23533 26114
160 1.2869 1.6544 1.9749 23499 2.6069
180 1.2863 1.6534 1.9732 23472 2.6034
200 1.2858 1.6525 1.9719 23451 2.6006
. 1282 1.645 1.960 2326 2576

[ King Saud University < 91 '; Dr. Abdullah Al-Shiha ]
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[ Biostatistics - STAT 145

Department of Statistics

Summer Semester 1431/1432 ]

Standard Normal Table
Areas Under the Standard Normal Curve

0

z -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03 -0.02 -0.01 -0.00 z
-3.50 | 0.00017 | 0.00017 | 0.00018 | 0.00019 | 0.00019 | 0.00020 | 0.00021 | 0.00022 | 0.00022 | 0.00023 | -3.50
-3.40 | 0.00024 | 0.00025 | 0.00026 | 0.00027 | 0.00028 | 0.00029 | 0.00030 | 0.00031 | 0.00032 | 0.00034 | -3.40
-3.30 | 0.00035 | 0.00036 | 0.00038 | 0.00039 | 0.00040 | 0.00042 | 0.00043 | 0.00045 | 0.00047 | 0.00048 | -3.30
-3.20 | 0.00050 | 0.00052 | 0.00054 | 0.00056 | 0.00058 | 0.00060 | 0.00062 | 0.00064 | 0.00066 | 0.00069 | -3.20
-3.10 | 0.00071 | 0.00074 | 0.00076 | 0.00079 | 0.00082 | 0.00084 | 0.00087 | 0.00090 | 0.00094 | 0.00097 | -3.10
-3.00 | 0.00100 | 0.00104 | 0.00107 | 0.00111 | 0.00114 | 0.00118 | 0.00122 | 0.00126 | 0.00131 | 0.00135 | -3.00
-2.90 | 0.00139 | 0.00144 | 0.00149 | 0.00154 | 0.00159 | 0.00164 | 0.00169 | 0.00175 | 0.00181 | 0.00187 | -2.90
-2.80 | 0.00193 | 0.00199 | 0.00205 | 0.00212 | 0.00219 | 0.00226 | 0.00233 | 0.00240 | 0.00248 | 0.00256 | -2.80
-2.70 | 0.00264 | 0.00272 | 0.00280 | 0.00289 | 0.00298 | 0.00307 | 0.00317 | 0.00326 | 0.00336 | 0.00347 | -2.70
-2.60 | 0.00357 | 0.00368 | 0.00379 | 0.00391 | 0.00402 | 0.00415 | 0.00427 | 0.00440 | 0.00453 | 0.00466 | -2.60
-2.50 | 0.00480 | 0.00494 | 0.00508 | 0.00523 | 0.00539 | 0.00554 | 0.00570 | 0.00587 | 0.00604 | 0.00621 | -2.50
-2.40 | 0.00639 | 0.00657 | 0.00676 | 0.00695 | 0.00714 | 0.00734 | 0.00755 | 0.00776 | 0.00798 | 0.00820 | -2.40
-2.30 | 0.00842 | 0.00866 | 0.00889 | 0.00914 | 0.00939 | 0.00964 | 0.00990 | 0.01017 | 0.01044 | 0.01072 | -2.30
-2.20 | 0.01101 | 0.01130 | 0.01160 | 0.01191 | 0.01222 | 0.01255 | 0.01287 | 0.01321 | 0.01355 | 0.01390 | -2.20
-2.10 | 0.01426 | 0.01463 | 0.01500 | 0.01539 | 0.01578 | 0.01618 | 0.01659 | 0.01700 | 0.01743 | 0.01786 | -2.10
-2.00 | 0.01831 | 0.01876 | 0.01923 | 0.01970 | 0.02018 | 0.02068 | 0.02118 | 0.02169 | 0.02222 | 0.02275 | -2.00
-1.90 | 0.02330 | 0.02385 | 0.02442 | 0.02500 | 0.02559 | 0.02619 | 0.02680 | 0.02743 | 0.02807 | 0.02872 | -1.90
-1.80 | 0.02938 | 0.03005 | 0.03074 | 0.03144 | 0.03216 | 0.03288 | 0.03362 | 0.03438 | 0.03515 | 0.03593 | -1.80
-1.70 | 0.03673 | 0.03754 | 0.03836 | 0.03920 | 0.04006 | 0.04093 | 0.04182 | 0.04272 | 0.04363 | 0.04457 | -1.70
-1.60 | 0.04551 | 0.04648 | 0.04746 | 0.04846 | 0.04947 | 0.05050 | 0.05155 | 0.05262 | 0.05370 | 0.05480 | -1.60
-1.50 | 0.05592 | 0.05705 | 0.05821 | 0.05938 | 0.06057 | 0.06178 | 0.06301 | 0.06426 | 0.06552 | 0.06681 | -1.50
-1.40 | 0.06811 | 0.06944 | 0.07078 | 0.07215 | 0.07353 | 0.07493 | 0.07636 | 0.07780 | 0.07927 | 0.08076 | -1.40
-1.30 | 0.08226 | 0.08379 | 0.08534 | 0.08691 | 0.08851 | 0.09012 | 0.09176 | 0.09342 | 0.09510 | 0.09680 | -1.30
-1.20 | 0.09853 | 0.10027 | 0.10204 | 0.10383 | 0.10565 | 0.10749 | 0.10935 | 0.11123 | 0.11314 | 0.11507 | -1.20
-1.10 | 0.11702 | 0.11900 | 0.12100 | 0.12302 | 0.12507 | 0.12714 | 0.12924 | 0.13136 | 0.13350 | 0.13567 | -1.10
-1.00 | 0.13786 | 0.14007 | 0.14231 | 0.14457 | 0.14686 | 0.14917 | 0.15151 | 0.15386 | 0.15625 | 0.15866 | -1.00
-0.90 | 0.16109 | 0.16354 | 0.16602 | 0.16853 | 0.17106 | 0.17361 | 0.17619 | 0.17879 | 0.18141 | 0.18406 | -0.90
-0.80 | 0.18673 | 0.18943 | 0.19215 | 0.19489 | 0.19766 | 0.20045 | 0.20327 | 0.20611 | 0.20897 | 0.21186 | -0.80
-0.70 | 0.21476 | 0.21770 | 0.22065 | 0.22363 | 0.22663 | 0.22965 | 0.23270 | 0.23576 | 0.23885 | 0.24196 | -0.70
-0.60 | 0.24510 | 0.24825 | 0.25143 | 0.25463 | 0.25785 | 0.26109 | 0.26435 | 0.26763 | 0.27093 | 0.27425 | -0.60
-0.50 | 0.27760 | 0.28096 | 0.28434 | 0.28774 | 0.29116 | 0.29460 | 0.29806 | 0.30153 | 0.30503 | 0.30854 | -0.50
-0.40 | 0.31207 | 0.31561 | 0.31918 | 0.32276 | 0.32636 | 0.32997 | 0.33360 | 0.33724 | 0.3409 | 0.34458 | -0.40
-0.30 | 0.34827 | 0.35197 | 0.35569 | 0.35942 | 0.36317 | 0.36693 | 0.37070 | 0.37448 | 0.37828 | 0.38209 | -0.30
-0.20 | 0.38591 | 0.38974 | 0.39358 | 0.39743 | 0.40129 | 0.40517 | 0.40905 | 0.41294 | 0.41683 | 0.42074 | -0.20
-0.10 | 0.42465 | 0.42858 | 0.43251 | 0.43644 | 0.44038 | 0.44433 | 0.44828 | 0.45224 | 0.45620 | 0.46017 | -0.10
-0.00 | 0.46414 | 0.46812 | 0.47210 | 0.47608 | 0.48006 | 0.48405 | 0.48803 | 0.49202 | 0.49601 | 0.50000 | -0.00
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Standard Normal Table (continued)
Areas Under the Standard Normal Curve

0

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.00

0.50000

0.50399

0.50798

0.51197

0.51595

0.51994

0.52392

0.52790

0.53188

0.53586

0.00

0.10

0.53983

0.54380

0.54776

0.55172

0.55567

0.55962

0.56356

0.56749

0.57142

0.57535

0.10

0.20

0.57926

0.58317

0.58706

0.59095

0.59483

0.59871

0.60257

0.60642

0.61026

0.61409

0.20

0.30

0.61791

0.62172

0.62552

0.62930

0.63307

0.63683

0.64058

0.64431

0.64803

0.65173

0.30

0.40

0.65542

0.65910

0.66276

0.66640

0.67003

0.67364

0.67724

0.68082

0.68439

0.68793

0.40

0.50

0.69146

0.69497

0.69847

0.70194

0.70540

0.70884

0.71226

0.71566

0.71904

0.72240

0.50

0.60

0.72575

0.72907

0.73237

0.73565

0.73891

0.74215

0.74537

0.74857

0.75175

0.75490

0.60

0.70

0.75804

0.76115

0.76424

0.76730

0.77035

0.77337

0.77637

0.77935

0.78230

0.78524

0.70

0.80

0.78814

0.79103

0.79389

0.79673

0.79955

0.80234

0.80511

0.80785

0.81057

0.81327

0.80

0.90

0.81594

0.81859

0.82121

0.82381

0.82639

0.8289%4

0.83147

0.83398

0.83646

0.83891

0.90

1.00

0.84134

0.84375

0.84614

0.84849

0.85083

0.85314

0.85543

0.85769

0.85993

0.86214

1.00

1.10

0.86433

0.86650

0.86864

0.87076

0.87286

0.87493

0.87698

0.87900

0.88100

0.88298

1.10

1.20

0.88493

0.88686

0.88877

0.89065

0.89251

0.89435

0.89617

0.89796

0.89973

0.90147

1.20

1.30

0.90320

0.90490

0.90658

0.90824

0.90988

0.91149

0.91309

0.91466

0.91621

0.91774

1.30

1.40

0.91924

0.92073

0.92220

0.92364

0.92507

0.92647

0.92785

0.92922

0.93056

0.93189

1.40

1.50

0.93319

0.93448

0.93574

0.93699

0.93822

0.93943

0.94062

0.94179

0.94295

0.94408

1.50

1.60

0.94520

0.94630

0.94738

0.94845

0.94950

0.95053

0.95154

0.95254

0.95352

0.95449

1.60

1.70

0.95543

0.95637

0.95728

0.95818

0.95907

0.95994

0.96080

0.96164

0.96246

0.96327

1.70

1.80

0.96407

0.96485

0.96562

0.96638

0.96712

0.96784

0.96856

0.96926

0.96995

0.97062

1.80

1.90

0.97128

0.97193

0.97257

0.97320

0.97381

0.97441

0.97500

0.97558

0.97615

0.97670

1.90

2.00

0.97725

0.97778

0.97831

0.97882

0.97932

0.97982

0.98030

0.98077

0.98124

0.98169

2.00

2.10

0.98214

0.98257

0.98300

0.98341

0.98382

0.98422

0.98461

0.98500

0.98537

0.98574

2.10

2.20

0.98610

0.98645

0.98679

0.98713

0.98745

0.98778

0.98809

0.98840

0.98870

0.98899

2.20

2.30

0.98928

0.98956

0.98983

0.99010

0.99036

0.99061

0.99086

0.99111

0.99134

0.99158

2.30

2.40

0.99180

0.99202

0.99224

0.99245

0.99266

0.99286

0.99305

0.99324

0.99343

0.99361

2.40

2.50

0.99379

0.99396

0.99413

0.99430

0.99446

0.99461

0.99477

0.99492

0.99506

0.99520

2.50

2.60

0.99534

0.99547

0.99560

0.99573

0.99585

0.99598

0.99609

0.99621

0.99632

0.99643

2.60

2.70

0.99653

0.99664

0.99674

0.99683

0.99693

0.99702

0.99711

0.99720

0.99728

0.99736

2.70

2.80

0.99744

0.99752

0.99760

0.99767

0.99774

0.99781

0.99788

0.99795

0.99801

0.99807

2.80

2.90

0.99813

0.99819

0.99825

0.99831

0.99836

0.99841

0.99846

0.99851

0.99856

0.99861

2.90

3.00

0.99865

0.99869

0.99874

0.99878

0.99882

0.99886

0.99889

0.99893

0.99896

0.9990

3.00

3.10

0.99903

0.99906

0.99910

0.99913

0.99916

0.99918

0.99921

0.99924

0.99926

0.99929

3.10

3.20

0.99931

0.99934

0.99936

0.99938

0.99940

0.99942

0.99944

0.99946

0.99948

0.99950

3.20

3.30

0.99952

0.99953

0.99955

0.99957

0.99958

0.99960

0.99961

0.99962

0.99964

0.99965

3.30

3.40

0.99966

0.99968

0.99969

0.99970

0.99971

0.99972

0.99973

0.99974

0.99975

0.99976

3.40

3.50

0.99977

0.99978

0.99978

0.99979

0.99980

0.99981

0.99981

0.99982

0.99983

0.99983

3.50
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e Two Samples Test for Paired Observation

Q1.The following contains the calcium levels of eleven test subjects at zero hours
and three hours after taking a multi-vitamin containing calcium.

Pair 0 hour ( X;) 3 hours (Y;) | Difference D.= X,;-Y,
1 17.0 17.0 0.0
2 13.2 12.9 0.3
3 353 354 -0.1
4 13.6 132 0.4
5 32.7 325 0.2
6 18.4 18.1 0.3
7 225 225 0.0
8 26.8 26.7 0.1
9 15.1 15.0 0.1

The sample mean and sample standard deviation of the differences D are 0.144
and 0.167, respectively. To test whether the data provide sufficient evidence to
indicate a difference in mean calcium levels (Hy: pq = U, againstHq: pq + U,)

witha = 0.10 we have: |D =0.144, S;=0.167 , n=9

[1]. the reliability coefficient (the tabulated value) is:

tl—gn—l =t 0.1 - t0.95,8 = 1860

> 1—7,9—1

[2]. the value of the test statistic is:

Ho:py = Horpy =, =0 Ho:pp =0
Hytpy # pp Hytpy —pp #0 Hytpp #0

o _D—pp_0144-0 _
© Sy/Nm 0167/49

2.5868

[3]. the decision is:

T = 2.5868 ¢ AR: (—1.86,1.86),then we |Reject H,




Q2. Scientists and engineers frequently wish to compare two different techniques for
measuring or determining the value of a variable. Reports the accompanying data on
amount of milk ingested by each of 14 randomly selected infants.

Pair DD method (X ;) | TW method (Y;) Difference D, = X, —Y,
1 1509 1498 i,
2 1418 1254 164
3 1561 1336 205
4 1556 1565 -9
5 2169 2000 169
5 1760 1318 140
7 7098 1410 312
8 7198 1129 59
9 1479 1342 137
10 1281 1124 757
7i 1414 7468 54
12 1954 1604 350
13 2174 1722 452
14 2038 1518 540

1. The sample mean of the differences D is:

= 11+164+225-9+169+442—-312++540
D= =167.21

14

(4) 167.21 (B) 0.71 (C) 0.61 (D) 0.31

2. The sample standard deviation of the differences Sy is:

Sp = /% = 22821

(4) 3.15 (B) -0.71 (C) 71.53 (D) 228.21




3. The reliability coefficient to construct 90% confidence interval for the true average
difference between intake values measured by the two methods upis:

The reliability coef ficient = t,_a

2"

_1 = togs13 = 1.771

(4) 1.96 (B) 1.771 (C) 2.58 (D) 1.372

4. The 90% lower limit for up is:

=D —(t, 2,0 X 2)

228.12
= 16721 — (1.771 X W) —59.19
(4)24.92 (B) 22.55 (C) 59.19 (D) 44.96

5. The 90% upper limit for up is:

- D Sp
=D + (tl—%,n—l X —)

n
= 16721 + (1.771 X sz‘l;f) = 275.23
(4)224.92 (B) 322.55 (C) 275.23 (D) 24.96

Totest Hy: up = 0 versus Hy: up # 0 , a = 0.10 as a level of significance we have:

6. The value of the test statistic is:

D-up _ 167.21-0

r= Sa/Nn  22812/¥id 2.74
(4)2.74 (B) -0.7135 (C) -7.1530 (D) -0.3157

7. The decision is:

2.74 ¢ AR: (—1.771 , 1.771)
(A) Reject H, (B) Not reject H,




Q3. In a study of a surgical procedure used to decrease the amount of food that person
can eat. A sample of 10 persons measures their weights before and after one year of the
surgery, we obtain the following data:

Before surgery (X) | 148 | 154 | 107 | 119 | 102 | 137 | 122 | 140 | 140 | 117
After surgery (Y) | 78 | 133 80 | 70 | 70 | 63 | 81 | 60 | 85 | 120
D =X -Y, 70 | 21 | 27 | 49 | 32 | 74 | 41 | 80 | 55 | -3

We assume that the data comes from normal distribution.

» For 90% confidence interval for up, where up is the difference in the average weight
before and after surgery.

1. The sample mean of the differences D is:

= _ 70421427+:55-3
D= n = 44.6

2. The sample standard deviation of the differences Sy, is:

Sp = /% = 26.2

3. The 90% upper limit of the confidence interval for up is:

t = t0_95'9 = 1833

a
1—E,n—1

- D Sp
=D + (tl—%,n—l X \/ﬁ)

— 446 + (1.833 X %) — 5938

» Totest Hy:up = 43 versus Hy:up < 43, with a=0.10 as a level of significance,
we have:

4. The value of the test statistic is:

__ D—up _ 44.6-43
r= Sq/Nn  262/Y10

5. The decision is:

_tl—a,n—l = _t0.90,9 = —1.383 = 019 % RR (—OO ) _1383)

(A) Reject H, (B) Do not reject H, (C) None of them



