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There are 6 (Six) questions. Answer all of them. he symbols have their usual meanings. Marks of
each question and corresponding CO and PO are written in the right column. Assume reasonable
values if required. Selected formulas and chartsare provided at the end of the question.

1| Write down two features of chi square analysis that differeniate it from others. 25

Four brands of light bulbs are being considered for use in the final assembly arca  CO2
of the KP plant in Gazipur. The director of purchasing asked for samples of 200 PO3
from each manufacturer. The numbers of acceptable and unacceptable bulbs from
four manufacturers are shown below. At the 0.05 significance level, is there &
difference in the quality of the bulbs? Justify the answers.

Quality of the bulb Manufact
1B C Total

Unaccepable |27 |35 |34 |24 [ 120
Acceptable 13 [15 (26 [2%6 |80
Total 0[50 _ |60 |50 ]200

A researcher would like to conduct a survey to determinc the mean clectricity 6

consumption cost of a family in a year in the rural arca of a country. The question CO2

is, how many families should be sampled? In a pilot sample of 10 families, the PO

standard deviation of the sample was $100. The sponsor of the survey

wants you 1o use the 95 percent confidence level. The estimate is to be within

$50. Determine the number of familics to be interviewed.

Ina TV game show, a contestant selects one of three doors, behind one of the 7

ere is a price, and behind the other two doors there are no prizes. Aftera CO2

contestant selects a door, the game show host opens one of the remaining doors, P03

and reveals there is no prize behind it. The host then asks the contestant whether

he wants to switch to other door or stick to the door he s about to open. Using

prot analysis, determine the optimal choice for the contestant.

¢ The average life of a certain type of water pumps is 9 years with a standard 6
deviation of 2 years. The Manufacturer replaces free all pumps that fail while CO2

under guarantee. If the manufacturer is willing o replace only 6% of the pumps PO3

that fail, how long a guarantee should be offered? Assume that the life time of a

pump follows a normal distribution

d According to Journal of Mechanical and Industrial Engincering Chronicle, 6
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approximately 30% of all pipework failures in power plants are causéd by
opersor ertor Determine the probabily that out of the next 12 ppework falures
at least | are due to operator error.

Sunsang produces budget AC. The management wants to know if there is a
difference in proportions of urban and rural people who like their AC with .05
significance level. A random sample of 100 urban people revealed 20 liked the
AC well enough to purchase it. Similarly, a sample of 200 rural people
revealed 100 liked the AC well enough to make a purchase

POQ rat e ebes 0 compre i o commpris ey usc 2 appste tho
value of resident s. Accordingly it selected a sample of 4 residential
properties and heduied hoh ot o an appraisal. The results, reported in
Thousand 5, we provided i e able At the 0 sinificance level, can we

conclude there is a diffe in_the values of the homes?
Name of Company A Company B
lome
Maxell 156
Oracle 222
Azure 162
Castle 41

A Profiessor had the 22 students in the class of Introduction to Statistics class.
They rated his performance as Excellent, Good, Fair, or Poor. A graduate student
collected the ratings and assured the students that Professor would not receive

them until after course grades had been sent to the Registrar's office. The rating
(ie., the treatment) a student gave the professor was matched with his or her
course grade, which could range from 0 to 100. The sample information is
reported below. Is there a difference in the mean score of the students in each of

the four rating categories? Use the 0,01 significance level.
Excellent | Good | Fair_| Poor
9 7
E I
8 [
Kl [
T
]
[ 64
[

Write a short note on Markov Chain with schematic illustration.

Diflain betwoe Type I orrorand Typo I oor. AP whers i, prodices

ashers of a certain diameter. From a day's prod: sample of 4 washers is
clcted randmly Tom he production In and their Gameits in o are rec:
orded. The average diameter and range of this sample (of size 4) are computed
and recorded. The Quality Control Engineer collected this type of samples in 10
days in the month of November and the findings are shown in table below. From
this table, draw the  X-bar and R chart. After finalizing the control charts, in a

10
co2

co3
P03

€03
15

co2
P03
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givén day, four(4) washers are randomly sclected with the diameter(mm) of
9,125, 8.789, 10.01, and 9.60. N the control charts, comment.
ooy

10 10.789 0,052

The demand for refrigeraiors over the past 4 years and the corresponding 10
population in a small town are shown below. Using regression method, forecast 02
the demand of the refrigerators in future (i.e. 2024) if the population becomes FO;
61,000, Also find the coefficient of correlation, coeffcient of determination and
comment on the significance of the found value of these two cocflicients.

LNK Lawn Care, Inc. manufactores and assembles lawn mowers that are 13
shipped to dealers, Two_different procedues have been proposed for mouning - (O3
the engine on the frame of the lawnmovwer. t was decided 1o conduct  time and P03
motion study for these two procedures. A sample of five employees was timed

using. the Welles method and_six using_the Atkins method. The results, in
minutes, are shown below. Is there a difference in_the mean mounting times?

Use the 0.10 significance level.

Wells Atkins

2 3

7
s 3
3 8
3

H

Write down the difference between siandard Rypothesis testing with Chi square 10
et '3nd ANOVA. The MK hardware chain_claims that the waiting time of COZ
e omers. for service is normally distibuted, with a mean of 3 minutcs and a P03
Standard deviation of 1 minute. The quality assurance department found in
Sample of 50 customers at the Boardbazar oule that the mean waiting time

as 2,75 minutes. At the 0.1 significance level, can we conclude that the mean
waiting time is different from 3 minutes?
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Formulas: \
E=z5

i =R/ (1+3.322 logm

blx; n, P) = "C,* PX* (1-P)
PO 1) = (e)*(w) /!
h(x; N, n, k) =[G J*[M*Cox ] /[ VG ]
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Table A.3  Normal Probability Table 35

Table A.3 Areas under the Normal Curve
00 K K

00003 00003 00003 00003 00003 00003 0.0003 00003 0.0003 0.0002
00005 00005 00005 00004 00004 0.0004 0.0004 00004 0.0004 0.0003
00007 00007 00006 00006 0.0006 00006 0.0006 0.0005 0.0005 0.0005
00010 00009 00009 00009 00008 0.0008 00008 00008 0.0007 0.0007
00013 00013 00013 00012 00012 00011 00011 00011 00010 0.0010
00019 00018 00018 00017 00016 0.0016 0.0015 00015 00014 0.0014
00026 00025 00024 00023 00023 00022 00021 00021 0.0020 00019
00035 00034 00033 00032 00031 00030 00029 00028- 0.0027 0.0026
00047 00045 00044 00043 00041 0.0040 00039 0.0038 0.0037 00036
00062 00060 0.0050 00057 00055 0.0054 00052 00051 0.0049 00048
00082 00080 00078 00075 00073 0.0071 00069 00068 0.0066 0.0064
00107 00104 00102 00099 00096 0.0094 00091 00089 0.0087 00084
00139 00136 00132 00120 00125 00122 00119 00116 00113 00110
00179 00174 00170 00166 00162 00158 00154 00150 00146 00143
00228 00222 00217 00212 00207 00202 00197 00192 00188 00183
00287 00281 00274 00268 00262 00256 00250 00244 00239 0.0233
00359 00351 00344 00336 00320 00322 00314 00307 00301 00204
00446 00436 00427 00418 00400 0.0401 00392 00384 00375 00367
00548 00537 00526 00516 0.0505 00495 00485 00475 0.0465 0.0455
00668 00655 00643 00630 00618 00606 00504 00582 00571 00550
00808 00793 00778 00764 00749 00735 00721 00708 00694 0.0681
00968 00951 00934 00918 00901 00885 00869 00853 00838 0.0823
01151 01131 01112 01093 0.075 01056 0.1038 01020 0.1003 0.0985
01357 01335 01314 01202 0.271 01251 0.1230 01210 01190 0.1170
01567 01562 01539 01515 0.1492 0.469 0.1446 0.423 0.401 0.1379
01841 01814 01788 01762 0.736 01711 0.1685 01660 01635 0.1611
02119 0209 02061 02033 02005 01977 0.1949 01922 01804 0.1867
02420 02389 02358 02327 02296 02266 02236 02206 02177 02148
02743 02709 02676 02643 02611 02578 02546 02514 02483 02451
03085 03050 03015 02981 02946 02912 02877 (02843 02810 02776
03446 03400 03372 03336 03300 03264 03228 03192 03156 03121
03821 03783 03745 03707 03669 03632 03504 03557 03520 0.3483
04207 04168 04120 04090 04052 04013 03974 03936 03897 03850
04602 04562 04522 04483 04443 04404 04364 04325 04286 04247
05000 04960 04920 04880 04840 04801 04761 04721 04681 04641




736

Appendiz A

‘Table A3 (continned) Areas under the Norual Curve

Statistical Tables and Proofs

.00

04

.06

0.0
0.1
0.2
0.
0.4
0.5
0.6
0.7
0.8
0.9

05000
05398
05793
06179
06554
06915
07257
0.7580
0.7881
08159
08413
08643
0.8849
0.9032

08186
08438

05160

05239
0.5636
0.6026
0.6406
06772
07123
07454
07764
0.8051
08315

05279 035319 05359



tehart

‘ a i i i ] o o,
ER ~+ 0 + 0t
Confidence nerval Lettaled test Right-talled st Too-taled test

Gonfidence intervals

0% | 9% | 88%

9%

Level of Significance for nnn Tailed Test, o

o | 0100 | 0050 | 0025 | 0010 | 0005 Gooms

Level Mslyﬂﬂwlu’w\'wn Tailed Test, &
020 | 010 | 005 | 00z | oo1 | oot
1 3078 | 6314 | 12706 \ 31821 | 63657 | 636619
2 | 1sss | 290 | 4303 | 695 | 0925 | 315%
3 1.638 2353 3182 4.541 5841 12924
4 | 1ms | 213 | 2778 | 3707 | 4s0s | 810
5 1476 2018 257 3385 4032 6.869
6 1.440 1943 2447 3143 3707 5.959
7 1415 1,895 2365 2.998 3.499 5.408
8 1307 1.860 2306 2.8%6 3.355 5.041
9 1383 1833 2 2821 3.250 4781
10 1312 1812 2228 2784 3.168 4587
1" 1.363 1786 2201 2718 3.106 4437
12 1.356 1782 2179 2681 3.055 4318
13 1350 1 2160 2650 3012 4221
14 1345 1761 2145 2624 2877 4140
15 1.341 1753 233 2.602 2047 4073
18 1337 1746 2120 2583 29021 4015
17 1333 1740 210 2.567 2808 3.965
18 1330 1734 2101 2652 2878 3822
19 1.328 1729 2083 2539 2.861 3.883
20 1.328 1725 2.088 2528 2845 3850




2,080

Factors for control chart

Chart for Chart for
Number of | _Averages Ranges
_Memsin | Factorsfor | Factorsfor | Fastorsfor
‘Sample | Control Limits | Central Line | _Control Limits
n & 4 5
2 1880 1128 o 327
3 1023 1693 0 287
4 729 2059 0 282
5 517 2326 o 2115
8 483 2534 0 2!
7 419 2700 | 076 1924
8 3n 2847 138 1.884
9 337 2870 184 1816
10 308 3.078 223
" 285 3473 256 1.744
12 266 3.258 284 1716
13 249 3.3% 1692
14 235 3407 320 1671
15 223 3472 348 1652




Fchart

0 ¥
—

: Tz (s [slsls[rlsls[ulnlnlalaln
T (a0 (20 (2 |2 = (o BERRBRRE
2l s |16 w2 | w2 |reg | re3 f1ee | rea | e | ras | e | ree | aa | es | s
af (s o | e oo | ot (| as | [ am | ane | o | s et | 0w
f 7 [as o | e | | a |aos | oo | em | s | o | 5| 5w | am | s
s{est | (s | |85 | o5 |4es | m2 | am | am AR REART
ofso o am | ol | am faa s oo | aon (o [ ase] | sal | s
1088 | 4z 39 | ag 9| a0 | 35|27 | as | ae | 0 | 33
bl5w | || 3w |38 |1 | 1| 12w | 22 | 1
8fsn | a6 | | ag (an | iz | an | 3 [aw | an [ 2| 2 | o
o] 4 |«io o | vt |an | a2 |an | | a0 | o | 2ot | 25| 2 | 20 | 2w
1las faw e (1w e | s o | o s |am | an | 2| om0 | 29
| us 1 s | 311 | o0 |20t | a8 | a0 | 278 |20 | 20| 234 | 231 | 20
1l 4g (3 |aar (e || 2w 2w | o 2 [ 2w |2m | 233 24| 20 [ 23
Bl am s fan o | s (2 | o |2 | 20 |23 | 26| 2w | 25 | 2w
38| = @ | 2 |21 | 20t | 29 | 25 |26 | 20| 2 | 28 | 22

a2 | 2m | as | 20 |20 | 2 | 2m| 22 | 28
2 |26 | 255 | 26 | 285 |23 | an | 21| 230 | 2
H 288 | 2m | 25t | o4 | 241 f22 | 227 | 219 | 238 | 2
28 |25 | 28 | 2 | 2 [2n | 228 | 216 | 20
} (25| 6 | % | 28 |28 | 10| 22| 23
25 |26 |20 |23 | 2 [ | 20| 20| 208 | om0
23 |2 |20 | 23 | 2 [ 22 | 215 | 2w | 2m | s
29 |26 | 2w |2 | 22 |2 | 23| 205 | 20




Chisquare chart

Right-Tail Area

Degress of Freedom, of 010 [ oot
1 2706 3841 5412 6635
2 4805 3991 7824 9210
3 8251 7415 9857 11345
. 4 79 9488 11668 1azm
H 923 11.070 13388 15088
s 10845 1252 15038 18812
7 12017 14067 1662 18475
8 13362 15507 18168 2000
9 14864 16919 19579 21665
10 15967 18307 21161 75209
1 17275 19675 2618 2725
I3 18549 2102 24050 2217
13 19812 232 %5472 27588
1 2106 7685 %873 2341
15 2307 298 225 0578
1 2582 %295 753 32000
17 24769 2758 0995 33409
1 2989 7869 2346 34805
19 z7204 144 33687 8191
x 412 31410 %020 156
21 2955 w26 %343 Fra
2 0813 924 755 40209
7 22! 172 968 41538
2% 1% 3415 w027 42380
2 4382 7852 41565 4314
% 553 8885 12856 is842
7 741 40113 #40 46963
% 7916 41337 4541 48278
% 39087 2557 48583 4358
0 0255 a7 962 50882



UCL = % + AR

LCL = % — AjF
UCL = D4R
LCL = D3R

Capability Index, C,= USL--1SL/6 * o
whereo = R / d,

CONFIDENCE INTERVAL FOR A
POPULATION PROPORTION B A

CCONFIDENCE INTERVAL FOR THE POPULATION MEAN, o UNKNOWN Xx l%

SMALL SAMPLE TEST FOR MEAN t=X—p

TWO-SAMPLE TEST
_OF PROPORTIONS

1] 2
(1-p) , PP

n n,
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POOLED PROPORTION Pe =
ny +ny
F]
PAIRED f TEST W
_ [s@-ady
° n-1
(ny = 1)t + (np — 18§
POOLED VARIANCE = st (0~ 1sh
ntn, =2
TWO-SAMPLE TEST OF t= 22X
MEANS—SMALL SAMPLES e[, 1
Vs o,
VARIANGE OF THE DISTRIBUTION 2. =5, %
OF DIFFERENCES IN MEANS %R T,
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TEST STATISTIC FOR THE DIFFERENCE
BETWEEN TWO MEANS

CCORRELATION GOEFFICIENT

SLOPE OF THE REGRESSION LINE

Y-INTERCEPT

z=

|

o B = XY~ 9

X=X

—t

EE

n n,
)

G =Ns.s,

b=

s,
S
L

a=Y—bX

TEST STATISTIC FOR COMPARING TWO VARIANCES F= %2
B ANOVA Table
Source of Sumof  Degrees of
Variation Squares Freedom Mean Square F
Treatments ST k=1 SST/k—1)=MST  MSTMSE
Error SSE n-k SSE/(n — K = MSE
Total SStotal n-1

Bayes formula

P(A|B) =

P(B|A)P(4)

P(B)

P(B|A)P(4)

= L PGBIA)P(A)
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Regression another formula:

XYi LSS

a=22L_ p=—
n n

nYxyi— [Ex) Ayl
nyx?— (Ex)?

myx?— @x)?mEyf - Ey)?l

CHI-SQUARE TEST STATISTIC

_ (Row total)(Golumn total)
EXPECTED FREQUENCY 1= Ao
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