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KENYATTA UNIVERSITY
UNIVERSITY EXAMINATIONS 2020/2021

SECOND SEMESTER EXAMINATION FOR THE DEGREE OF MASTER OF

MEDICAL LABORATORY SCIENCE

HSU 826: MEDICAL STATISTICS

DATE: FRIDAY 23RD JULY 2021 TIME: 9.00 A.M -12.00 P.M

INSTRUCTIONS:

ANSWER ANY THREE (30 MARKS EACH)

Question One

a) Pride et al compared the total cholesterol levels (mg/dl) between the patients with

primary hypertension (PH) and normal patients (NT). She presents her data in the

following table.

236PH Patients 206 196 189 203 225 221 231 223

208 265 203 199

218

196NT Patients 168 229 163196 212 203 121 189

142 179 212 239

Test whether the two groups of patients have on average same cholesterol levels?

(7 marks)

b) Ooko et al found that the number of serious gastrointestinal reactions reported to the

Committee on Safety of Medicine was 479 for 68,500 prescriptions of an anti-

inflammatory drug. This' corresponds to a rate of 7 gastrointestinal reactions per 1000

prescriptions written. Using a Poisson model for probability, find the probability of

1. Exactly 6 gastrointestinal reactions in 1000 prescriptions (2 marks)

11. No gastrointestinal reactions in 1000 prescriptions (3 marks)
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111. Not more than four gastrointestinal reactions in 1000 prescriptions

IV. At least three gastrointestinal reaction in 1000 prescriptions

(3Marks)

(2Marks)

c) The analysis of variance for a randomized block design produced an ANOVA table

entries shown below

Source Df ss ms F
Treatments 11 103
Blocks 9.3

Error
Total . 95 289.5

(i) Compete the ANOVA table (5 marks)

(ii) Do the data provide sufficient evidence to indicate difference between blocks and

between treatments? (2 marks)

d) Susan used a portable devise among 550 patients to measure Bone Mineral Density

(BMD) in the ankle in predicting a fracture. She used a Hologic estimated bone density of

0.57 as a cut off and presented the results in the table below

Blood group Confirmed fracture

Present (D) Not PresenttD") Total

BMD=.57(T) 52

BMD >.57(T',) 55

Total 153

I. Complete the table

II. Determine the following parameters for this portable devise:-

1. Test Sensitivity

11. Positive Predictive Value

(2 marks)

(2 marks)

(2 marks)
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Question Two

a) Rael et al., studied 700 workers for ammonia as common breath metabolite and found

a mean concentration in parts per billion (Ppb) of 491 and standard deviation of 119.

Calculate the number of workers whose breath ammonia concentration was:

(i)

(ii)

(iii)

(iv)

Between 291-61 Oppb

Between 245-460ppb

At least 500ppb

(2 marks)

(3 marks)

(2 marks)

Excessive ammonia in breath may be a sign of a metabolic disease. If 15

of these workers were referred for further examination as their levels were

high, what was the cut off level above which the levels are critical?

(4 marks)

b) The ages of 50 blood donors in a given facility were presented as below

23 35 27 35 26 38 31 30 32 37 34 36

37 25 28 34 35 32 32 39 35 36 44 57

32 26 35 28 33 34 29 32 32 34 35 29

30 36 29 28 29 32 30 33 28 34 38 35

37 37

Using above data

1. Construct a frequency distribution using sturge's formula (4 marks)

II. Using the frequency distribution in b (I) determine the

1. Mean

11. Median

111. Standard deviation

IV. Skewness(skp)

v. Would the distributionbe said to be normally distributed?

(3 marks)

(3 marks)

(3 marks)

(4 marks)

(2 marks)

Question Three

A random sample of the records of weights of single births was selected from each of the

four populations. The results were presented as follows
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Below 18 yrs 18-24 24-36 above 36
1.8 3.4 2.9 2.3
2.2 3.8 4.2 2.2
2.0 3.2 4.3 2.9
2.0 2.8 3.9 3.0
2.2 3.2 3.6 2.9

3.6 3.4 2.7
3.3
3.5

a) Provide sufficient evidence as to whether the four populations differ with respect to

birth? (15 marks)

b) If they do, perform appropriate statistical test to show the populations with difference.
(15 marks)

Question Four

a) Byron et al conducted a review of 12 subjects who were diagnosed with acute hepatitis A but

were not hospitalized. Of interest was to use the age in years to predict bilirubin levels

(mg/dL). The following were the data they collected:-

S.NO Age (years) Bilirubin (mg/dl.)
1 72 13
2 I 58 5.8
3 58 5.6
4 45 2
5 44 7
6 52 5.8
7 81 13
8 42 1
9 57 16
10 50 5.6
11 59 8
12 78 3.8

1. Draw a scatter plot for the data

Use the data to calculate the Spearman's Rank Correlation Coefficient

Calculate the Covariance Cxyofthe X and Y

(4 marks)

(4 marks)

(3 marks)

11.

111.
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IV. Find the Karl Pearson's Correlation Coefficient r xy (2 marks)

v. Test whether the relationship between Age of the patient and bilirubin levels
statistically significant? (3 marks)

VI. Determine the equation of the regression line of least squares (3 marks)

Vll. Using the regression line in (vi) above, estimate the level of bilirubin in a patient

of age 56 years. (1 mark)

b) An investigation was made on CD4 T cell count of administration of interleukin (IL-2) in

addition to highly active antiretroviral therapy (HAART). The following table shows the

CD4 T cell count at baseline and then again at 12 months of the (IL-2) therapy.

S.No CD4 T cell count at entry CD4 T cell count at end of follow up

1 170 250

2 63 160

3 105 308

4 189 362

5 301 462

6 350 240

7 162 229

8 193 427

9 172 423

10 285 141

Perform an appropriate statistical test on the above data to compare the mean deference between
the baseline data and the data after the follow up (10 marks)

INVOLVEMENT IN EXAMINATION IRREGULARITY SHALL LEAD TO DISCONTINUATION
Page 5 of 15



, ,

~.~..:..._._:....:...-.-_~_r .__.-

I~~~& p' .
. l-p
., -xi

l:Percef18iife' Values X; for the
C-Ill!-Squa~ lJistribuiion,

with'p Degrees of Freedom

•.. .rl.:u .x1. x-k. x'"';' ..r.", x".tl ' r.,., .ci, x'.90 .en ib x}, xht xh.'
-

I 00סס. ..DOQ2. .DOlO ..IXB9 llI5ll .ioz .,(55 1.3J. 2..TI 3M srn 6..63 7.8l . IQlI

"2 .0100 1J2iJI .05DG .IUJ .211 5T5 1.39 1-77 -I.6t. :i99 1.3ll 9.21 Hl6 13J\
] .0717 .115 .216 .J52 ..JlU 1.21 2.J7 4..11 6.25 1..81 9.35 IU 12..8 163
<I .1I17 .J97 ·AM .711 r.os un, 3.36 'SJ9 7.7'1, 9.49 1I.l 13.1 149 1&.5
5 .4t2 .554 . .831 1.15 l.Lif· 2fi7 -L.15 6...63 9.:JA. ILl 12.8 15.l 16.7 2lI..5

6 .(i16 .1JT!: I..'M LM 2..2{} 3AS 5..35 7.M 10..6_ l2:.6 [-fA lGL 1&.:1 2U
7 .9Z9 1..2<l 1..69 2.17 2..6J 4.2:5 6.:IJ 9.1)4 izn 14..l 16.0 1R.5 2Q3 2A3
a 1.34- I.M . Z.l~ .1-73 3..49 5.f17 7..34 10.2 U~ l5-5 17.5 2111 zzn 1ti.1·
9 L73 2J)9 "2..70 3.:13' ~.17 5.90 !t34 IL4 1-l.7 16..9 19.0 ·21.7 23.6 Tl.9

10 2.16 256 . l2:5 3..'X 4.87 GJ-4 '9~ 1:2.3 Hi.Q JB..3. 20.5 23..2 2l.2 '29.6

II UJJ lll5 , 3.&2 4.57 5.5l1 7jB IQ.3 1.3..7 i7.3 19.1 11.9 1),.1 26.! 3l..3
12 3..U1 '3..57 +.'ffi 5.23 6..3{) KM rJ.3 ,14_l1 ·115 1111 23.3 .2IU 2];.3 3l.9
13 J51 .oU1 5111 5.lt9 7...IH 9.3ll 123 161l 19J'l 'Z2A 1A7 Z1:7 29J5 3i.5
1-4 -4.JIT . ~6cY 5..ti3 ' 651 '7.79' IO..2. 133 17.1 1.1.1 13.7 11i.J 29.1 313 36J
1.1 4..60 .1.23 6.26 7.2Jj n..z lLO '''3 1K.2 7r3- :KO TI.5 JM 3U si»
16 :u~ =un 6.91 7.96 931 1,1.9 153 19.-<- ,23.5 . 2ti.3 22t.X 32.0 3-43 393
17 :00 ti."Il 7.56 fU57 IG.l tz,a 163 : '20.5 ;>A,lS. 7:7..6 xiz 33A 3S..1 .;tUI.,
18 6.26 7..01" azs 9.39 . 1Q9 13.7 17.3 zs:« zsn 22t!J. 31.5 YO Tl.2 42..3
19 6.&1- 7..fi3 ~l IQl . tL7. H.:6 la.3 127 'Il2 JQ.I 3U 36.2 Ja1i <\1.r;
20 7.113 &26 9~ 10:9 J"L~ Jj,5 19..3 23..R 1X~ JU J4.2 J1.f> 40.0 453
21 l1.03 n.90 iCl..3 IL6 13.2 16..3 21)3 :M.9 73..6 32.7 35.5 3119 ·Il.'\, '\6.6

ri 8M 95t lUl l23 H.U 112 21.3 zs,o .~ li9 :Hi.~ 40.3 .(7.l! 413

23 9.26 10.."2 lL7 13.1 14.X IZ-l 22.3 27_1 32.0 -. 35.2. 3i.l -4-1.f> 4{.2 1'11).7

24 9.1l9 lQ.9 l.2.A. t3~ 1::5.7 '1').0 ll3 2lU .Il2 "36.A . J9.~ 43J) 4-5..6 51.2
2S 10.5 US S3.1 1~.6 16.::5 19.9 Z-J,3 293" , )i.~;. j~r- ::.:A{t6:, ... "A43, 4Q9 j1.6

.'2:6\ '~.'
..... :"Ji.5:'.~26 11.2 12.2 11.8 LSA 173 2Q8 3M'.'; : 41.9-' : 4:5.6 . 40 54..1

TI 11..& \2..9 14..6 16.2 iz.r 2U ~. 31.5. J.G..7. -, 40..1.- '432 . 47.0 -19.6 . )j5

'2B 125 13...6 15.3 163 11\..9 7.1,.7 Z13' "::iii rf.9 "'·(13 -, . 'H-S 4U 5l.o S6..9
1'9_* i1Q.: :.. 33..7:

. ' . 42:6': .":
7SJ l3.l 1-4.3 16JJ 17.7 2lli ...31J...I-;. ::,45.1 49..6 523 5!.3

~~13.U: ..... "

:30 rs.s l~O 16.1! !lU '2fl6 24.5 . :z1J.3". 4U:3 43...8 .47.IJ 5U9 53..7' 59.1
"

'55..114{) 7fJ...7 2.2.2 2J1,4 .zs.s 19-,1 '33-7 39.3 45.6 5UI 593 03..7 6U 7J,A.

5U 2B.D 29.7 3VI }4.J 37.7 ~"L9 -<-9.3 563 63.2- 675 1H 76.2 • 795 fJi7
60 Jj5 TIS -:0.5 ,0.1- -i6S ~3 59.3' 67.0 K-4 79.1 , 'l!.lJ Mol, 921) ~9.6

43.3 . ~5.4 ~.;s :i!.7 5:53' 61.7 69.3
..

TI.6 H.l.5 95Jl70 90.5 100 It}{ Il:l
80 .51.2 53~ 57:1. ro.{ 6~.3 71.1 793 E:U %.6 102. 107 112 /16 m
90 ~9.2 61.8 65..6 69.1 733 8116 89_, 98.6 .I~ 113 118 J2-f l22! 137

1m 6l.J m.l 71,2 .TIE 82..+ 9O.i 99..3 . 109 118 I'M lJU :I~ 1-10 149

INVOLVEMENT IN EXAMINATION IRREGULARITY SHALL LEAD TO DISCONTINUATION
6

f 15
Page 0



., .. _--_ .... --.._-----:-, .. -.---

"

Percesnile Values }:.;for the'
Girls-Square KJis1ribuiion.

with» lJegreesof Freedom

~ rlo, xl,. x'm> .rm .r.", n, . x"-", ~ .r90 .en r...-n x)., .rlx. rln·

I 00סס. .oooz .0010 .lXl39 .Dill .102 .~55 L32 1.TI 3M 5.D2 6Ji.'l 7.Ir! . IQlS

Z .0100 lJ23.1 JNXi .103 .211 5T5 1.J9 2.77 -4.61. S.99 1.3'G 92.1 lilt) IU
] .0717 .115 .216 .3S2 J8.i. 1.21 2J7 4.11 625 7.El 9.35 IL3 1211 163
<I J1J7 :J97 ·.'IM .711 LOS I_<fl. 336 '5:39 731, 9.49 ILl 13..3 \4.9 1&.5
5 .412 ..:ss. . .sai r.rs L6I"" 2.£l -L15 6.63 9.24 ILl 12.8 J5..) 16.7 111.:5

6 .676 JJ7l. 1.24 t.JS.l 22:0 3.~ 5JS 7.8-1- 10.6 t:L6 1M 16.L IK:S :z:o
7 .97.9 1.2-« 1..69 2.17 :un 4.25 6.J:J 9.01 11.lJ \4.1 16.0 ras 2!l3 243
1) 1.34- l~ · z'lt .z'73 149 5iT] 7.34 UTI u.~ 15..5 17.5 zm zzn 16..1'

9 1.73 2.09 2.70 ::cI3 ..••.17 5.90 1t3~ IL4 [.(.7 16.9 19..0 ·1.1.7 2J.6 Z1.9
10 2.16 2.56 · 1.25 ~ 4.87 6J~ '9~ \2.5 HilL 1ll.3 zas 23.2 2.5.2 29.6
II un 105 · J.K2 4-51 551> 7.58 10.3 13.7 i73 19.7 21.9 "llt-.J 26.a 31.3
12 llJ7 3.:51 'I-.-ro S.23 6..:ro 8A4 [1.3 ,14.1l. -\15 21-0 233 .262. za3 32.9
13 JSl -'--11 5.D1 5..x9 ·7.fH 93U 123 16..0 19$ 'Z1.A 1A.7 If:1 19.s 31.5
H -UJ7 . -L66- 5113 . G.57 --7..79' LQ2 1.3.3 n.l 2Ll 13...7 26.J 29.1 313 36.J

15 4JiO 5..23 G..26 7.2£, tlS:5 11.0 H3 11l.2 123 zs,n Tl.5 :JQ6 3211 :r7.7
16 :u~ 5Jn 6.91 7.!KJ 9.31 lL9 l5.3 19.~ ,23.5 . 2ti3 2U: 321l :H3 393
17 l.:m 6.,-"11 756 R..61 lQI tz.s 163 ~20.5 ?A.lS .. Tl.fi :xu 33A 3D -<;UJ5...
IS «u: znr- azs 9.39 . 109 13.7 173 2Vi 1liIJ 22t9. 3L5 3-U 37.2 42.3
19 (>..8+ 7..ti3 ~l IQI . IL7. H:6 1a,) 227 Tl2" JQ.I 32-' J6.2 3M <G..l'j

20 7A3 azs 959 \09' )2~ J53 19.3 23Jl :u.~ 3U- JU 37.E <1M 4.t3
21 a..03 n.9O 103 J J1i 13.2 16.3 203 24.9 7315 Y.l...7 1'5.5 ~ 'H.-{ 46.6
i: 8M 95(. lLO l2.3 H.O 17.2 21.3 261J .sas 33.9 J!i.!\ 4U3 .(].J! 413

23 926 W..2 tL7 13.1 14..8 1211 223 27.1 32.0 JJ.2. ~l ~L6 -H.2 1\').7
1A 9~ lQ.9 \.2A. 13~ 15.7 ·I~_O Z13 zaz 33.2 "36....{ . 39.'" 41.0 ~5..6 51.2
2S 10.5 I1S 13.) 1-4.6 16.:5 19.9 M3 793.· . )'l~:.

:j~t: :·.-.4U:6-,... ".1143· 4Q9 511i
7.6 11.1 12.2 III 15,4 173 2Q8 .: 2:6:-: '::'30:4'·; ::Jl6~:: ~.,41.9:' : -t5..6 . 40 5U
T! u.s t:L9 14..6 16.'1 Ull 21.7 Z63 31.5. J<i.7._ .::ro.l; '432 . 47.0 -WJ) . 535
l.8 125 13..6 15.3 16.9 11\..9 T1~7 27.3' ":ill 'Ii!} '..<1.3' -, . -K.5 4U 5l.D S6-9

19Js i1G.: . 4U': .":
79 J~l 1-4.3 16..D 17.7 23.1i ;,33..7: --.39..1-,. ::,45-] 49.6 523 sa.3

·\;'3,{.l\:·
..... "

JO l;'.a I::i..O J6..l1 IU -20.6 24.5 . zs.s. 4Q3 43..8 .47JJ 5119 J3.7 59.7,
·5S.1t4Q . 7fl.7 12:2 2JlA- .iss 29.1 33..7 393 45_6 5UI 59.3 63.7 &iJI T.l-4-

5tJ 2RJJ 29.7 32. .• JUi 37.7' ~2.9 ~9.3 563 63.2 filS 7U· 76.2 • 79.5 \'.6..7
60 n5 TIS -10..:5 .t3.2 -16.5 . r--Sl..3 :;-;U 67.0 R.4 79.1 , '83.3 UA 92.D Y9,6
70 433 . ~5A 4ll 51.7 jD' 61.7 69.3

..
TI.6 35.5 905 95.D 100 1M 111.

00 .51.2 .ITS 57.2 GH· ~.3 7J.I 79.3 R2l.l %.6 101. Hf7 111 116- 12j
90 59.2 61_8 lO.ti 6:9.1 733 sas 1:93 9&6 Ill!! 113 118 1:M iza 137.

/00 61.3 m.1 7U ·TI'!:} 82.4- 9O.i 99.3 . t09 118 1714 13D : 136 J.!O 1-19

INVOLVEMENT IN EXAMINATION IRREGULARITY SHALL LEAD TO DISCONTINUATION
Page 7 of 15



. -- - - ~, .
.~-.,--

95th Percentile Values (Ov05LEvels)7
~).95J for the F Disl'yibuiion

..... ~..: .
. . .:.. '

-'::": U..95:.:.; ..:.:.·;:

0.05 '--- VI degrees of freedom in numerator
!'1 degrees of freedom in denominator~~----~~--~---------

-,~ 1 2 J 4-
--S-r~-7----;-~'~o 11 15 :>D 14 ]0. ·\0 60 1120 '"

v!
I .

i 161 200 216 225 2JO Z34 D7 7.39 241 242 244 246 2<1S '149 250 25\ 252 25] 154

2 18.5 \9.0 19.2 19.2 I~.J 19.J 19.4 19.4 19.4 19:4 19,4 19.4 /9.4 19.5 19.5 19.5 19.5 19.5 19.5

3 10.1 9.55 9.18 9.12 9.01 8.94 8.89 8.85 8.8\ 8.79 8.74' B.70 8.66 8.M 8.61 8,59 8.57 8.55 8.53

.1 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.91 5.86 5.80 5.TT 5.75 5.72 5.&1' 5.66 5.63

5 6.61 5.79 5.41 5.19 5.05 4.95 .4.&8 4.81 4.77 4.74 4.68 4.62 4.56 4.53 4.50 4.-U; 4.'13 . 4,40 07

6 '5.99 5.14 4.16 4.53 4.J9 4.28 4.21 4.15 4.10 4.06 4.00 3.94 3.87 3.84 3.BI 3.77 3.74 3.70 J.67

7 5.59 4.74 4.]5 ·i.12 3.97 J.87 3.79 3.73 3.68 3.64 3.57 J.51 3.44 JAI 3.J8 3.34 J.JO 3.T! J.D

II 5.]2 4.'1(, 4.07 3.84 3.69 J.58 3.50 3.·~ 3.JI) 3.J5 J.28 J.22 3.15 J.12 3.08 3.04 ].01 2.'J1 '2.93

9 5.12 4.26 ).B6 J.6J J ..is J.37 3.29 in 3.18 J.I': J.07 J.OI 2.94 2.90 286 2..&3 279' '2.75 '2.71

10 4.% 4.10 "UI 3.48 J.33 J.22 3.14 J.07 3.02 298 2.91 2.85 277 2.74 270 2..66 2.61 2.58 154

II -I.M 3.')0 J.59 . J.J6 3.m 3.09 3.0l 'L95 7_90· z.as 1.79 272 2.65 llil 251 2.53 2.·19 1.45 lAO

·12 4.75 ].39 3.49 J.2.6 J./I 3.00 2.91 2.8:5 2,60 2.7:5 2.69 1-62 2..54 D\ 2.47 24) D8 2.34 2.]0

IJ 4.67 3.8\ 3.4\ ].1& J.OJ 2.9"2 2.83 2.77 2.71 267. 2.60 2.:B 2.46 2.42 2.38 2..J4 DO 2.15 '2.11

14 ·1.60 3.74 3.J4 ).11 2.%' 2.8.:\ 2.76 7_70 2.65 2.60 UJ 7A6 2.39 2.3ol 2.3 I 2.Tl 2.21. 2.18 2.13

15 4.54 3.6B J.29 J.D6 . 2.90· 2.79 .1-71 2.64 2.59 7-.54 2.qg 2.40 1.33 1.29 2.25 2.20 ,2.16 2.11 1.07

16 4.49 J.6J J.24 J.OI 28.5 274 2.66 2..59 1.54 2.-19 2,42- 2.35 7~2B 2.24 2.19 215 2.11 2.06 2.01

17 4.'15 J.59 J.:W 2.96 2.81 270 . 2.61 2.55 2AI) 2<15 2.]8 2.31 2.23 219 2.1.5 21D 2.06 2.01 i,96

III 4.41 J.55 J.16 293 2-n 2.66 2.58 1.5l 2A6 2.41 2.34 U7 2.19 '2.15 2.11 2.06 2.01 1.97 1.92

19 ·U8 ·J.51 3'IJ 7_90 2.74 1.63 2..54 2.-18 7_42 2..J8 2.31 2.23 2.16 2.11 2.07 2.03 r.98 \.93 1.31l

cO ·1.35 J.49 J.JO "'.87 2.71 2.60 2.51 2.015 2.39 2.35 2.211 2.2D 2.12 2.08' 2.04 1.'19 1.95 1.'J{J 1.84

11 4.32 3A7 :lJrT 284 2.68 2.57 2,49 2.42 2.37 2.32 2.25 218 2.10 2.OJ 2.01 1'.% 1.91 1.&7 1.81

u· 4.JO ).·14 3.05 2.82 2.66 2.55 2.46 2.40 2.J4 2.JO 2.D 2.15 un 2.OJ 1.98 1.94- U!9 1.&4. 1.78

2) 4.28 3.42 J.03 2.80 2.64 1.53 2.44 ~ 2.32 2.27 2.10 2.13 2.~ 2.01 1.96 1.91 1.!16 I.Bl 1.76

24 4.26 3.-«J ).01 2.78 2.62 1.51 2.42 2.36 2.)0 2.25 2.18 2.11 2.03 1.98. 1.94 l.89 I.M 1.79 I.lJ
15 4.14 3.39 2.99 2.76 2.60 2..49 2.40 2.34 2.2B 2..24 2.16 2.09 2.01 1.96 1.91 1.87 I.H2 l.TT 1.71

26 4.23 J.37 2.98 274 2.59 2.<11 2..J9 2.31 2.27 2.22 2.15 2.07 1.99 1.95 1.90 1.85 UIO 1.75 1.69

17 4.~1 3.35 2,96 ~1:.7J 2.57 2.46 2..J7 2.]'1 2.25 7..20 7_1J 2.05 \.97 !.93 US 1.S4 1.79 1.73 1.67

~8 4.20 J.34 2.95 2.71 2.56 2,.15 2.]6 1.29 2.24 7_19 :1..12 2.04 1.% 1.91 UP 1.82 I.n 1.71 I./LS

'~9 ·Ll8 ].JJ 2.93 2.70 2.55 2.4J 2.35 2.28 2.TI 2.18 2.10 2.OJ 1.94 1.90 UI.5 1.81 1.75 1.70 1.&4

)0 4.17 3.)2 2. <J2 2.69 2.53 2.'12 1.]3 2J.7 : 2.21 2,16 2.09 2.01 1.93 1.89 1.34 1:79 1.74 1.68 1.62

~~ 4.08 J.D 2.M 'L61 2.45 2.J4 ']:25 2.18 "2..12 2.0~ 2.00 1.92 1.114 1.79 1.74 L6'J 1.64 un IJI

f-IJ HXJ J.15 2.76 UJ '2.37 27.5 2.17 2.10 2.<H. 1.99 \.9'2 1.84 1.7:; 1.70 T65 1.59 153 .l.-t7 1J9

120 3.91 ).07 1.68 'LA5 2.29 1_18 2.09 2.02 1.9<i 1.91 1.83 1.75 1.66 1.61 1.S5 1.50 UJ p5 125
." J.~ L2~_ 2.60 1.37 1.21 2.10 2.01 1.'J4 !.G81 t.as I 1.75 1.67 1.57 1.52 I..J.{, \.J9 1.J'2 1.22 1.IXl

--~- ...-- . .. .., . ... . I ..-_.>--

.. -. " r" ..•.- .-."

·-·--..----.-··1~

, __ , - _._-

EAD TO DISCONTINUATION

MENTIN
EXAMINATION IRREGULARITY SHALL L Page 8 of 15

INVOLVE



99th Percentile Values (0.01 LeV?
FO.99' for the F Distributv-~';', ,"

'. '

~o~,,;~,
. . , .

~'I degrees of freedom in nurr
V1 degre= of freedom in d~oorr

24 JO G~
~

." . ..
I' J ~l5 6 7 II 9 10 12

"
'r

l-

I 6106I -1052 5000 5403 5625 5764 5859 59211 5981 602J 6056 6

2 911.5 ~.O 99.2 99.2 993 993 99.4 99.4 99.4 99.4 99.4 9
-

J J4.1 JO.8 29...5 28.7 28.2 27.9 27.7 27.5 Tl3 Tl.1 Tl.I 2

4 21.2 18.0 16.7 16.0 /5...5 15.2 \5.0 11.8 14.7· 14.5 14.4 J

5 16.3 1J.3 12.1 \ 1.4 11.0 10.7 10.5 103 10.2 10.1 9.89 9

6 lJ.? 10.9 9.78 9.15 8.15 8A7 8.16 8.10 1.911 7.YlT 7.72 7

7 12.1 .9.55 8.45 7.85 7,46 7.19 6.99 6.84 6.72 6.62 6.47 6

·'8 ~I.J 8.6.5 7...59 ·7.0J 6.63 637 6.18 ·6.03 5.91 5.81 5.67 5

9 lO.6 8.02 6.99 6.42 6.06 5.110 5.61 5.47 5.35 5.26 5.11 <I

1'0 10.0 7.56 6...55 5.99 5,64 5.39 5.20 5.06 4.94 4.as 4.71 4

11 9.65 1.21 6.1.1 5.67 532 5.07 .4.89 4.74 4.63· 4c54 . 4:40 'I

'·2 9:33 . 6.93 5.95 5.41 5.06 4.82 4.64 4...50 4.39 4.30 4.16 4

13 9.07 6.70 5.74 5.21 4.86 4.62 4,44 4.30 4.i9 4.10 3.96 3

14 ~.86 6.51 5.56 5.04 4.70 4.46 4.28 4.14 4.03 ].94 3.80 3

IS 8.68 6.J6 5.42 4.89 :1J.6 .4.32 .4 ..14· ·4-.00' '3:89' '3:1l0' 3':6i J
6.23

..
4.4416 8.:53 5.29 ~.Ti 4.20 4.03 3.89 3.78 3.69 3.55 3

17 8.'10 6.11 5.19 4.61 4.34 -4.10 3.93 3.79 3.68 3.59 3.46 3

18 8.29 6.01 5.09 4.58 4.25 4.01 3.84 3.71 3.60 3.51 J.J7 3

19 8.18 5.93 5.01 4.50 4.17 3.94 3.77 J.63 3.52 3.43 ].30 3

20 8.10 5.85 4.94 4.43 4.10 3.87 3.70 ·3.56 3.46 3.37 3.23 3.

21 1I.Q2 5.18 4.87 4.J7 4.04 3.81 3.64 3.51- 3.4D 3.31 3.17 3.

22 7.1J5 5.72 4.82 4.31 3.99 3.76 3...59 ].45 3.35 ].26 3.1,2 2.

23 7.88 5.66 4.16 -4.26 3.94 3.71 3.54 .3.4t 3.30 3.2:1 3.01 2.

24 7.82 ' 5.61 4.72 4.7.1 ].90 3.67 3...50 3.36 3.16 3.17 3.03 2.

15 7.77 5.57 ·1.68 4.18 3..86 3.63 J.46 3.32 3.12 3.13 2.99 2.

·:'6 7.72 5.53 4.64 4.14 3.82 3.59 ].42 3.29 3.18 3.09 1-96 2.

27 7.68 5A9 ·4.&J 4.11 3.78 3.56 3.39 3..16 ].15 3.06 29] 2.

28 7.04 5.45 4.57 4.07 3.75 3.53 i'12
...

3.J'6 3:13 3.03 2.90 2.

29 7.fJO 5..12 4.54 4.04 3.7] 3.50 ].J3 3.20 3.09 3.00 287 2.

)0 7.56 5.39 ~.Sl 4.02 3.70 ],47 3.30 ].17 3.07 2.98 284 '2.

40 7.31 5.18 4.31 3.83 3...51 3.29 3.12 2.99 2.89 2..80 266

60 7.08 4,98 4.D 3.65 3.34 3.12 2.95 7_82 . 2.72 263 Z...50

120 6.&5 4.79 J.95 3A8 3.17 2% 279 :L66 2.56 2.47 2.34 2
ee (,.63 4.61 J.78 ).:32 3.02 2.S0 264 7~1 '241 2.32 2.18 2.

-

157 6
9.4 99

6.9 2
4.2 I
.71. 9

.56 7

.31 '6

.525

.96 .,

.56 .,

.25 4

.01 3

.82 3

.66 .3

.52 J

.4. 3

.31 3

.23 3

.15 3
09 2

03 2.
98-2.

93 2.
89 '1-
85 2.
82 2.

78 2.6.3

75 2.60
7J Z...5
70 .2...5

2.52 2.3

2.]5 u.o
19 2.0

04 1.3

209 6235 6161 6
.4 99..5 99.5

6.7 26.6 26.5

4.0 13.9 D.H I
.55 '9.47 9.38 9

.40 7.31 7.23' 7
.16 6.07 5.99 5,
.36 5.211 5.20 5

,UI 4.73 4.65 4

Al 433 4.25 4

.10 4.02 3.9-~ 3

.86 3.78 3.70 3

.66 3.59 3.51 3

.51 3.43 3.35 J
37 3.29 3.21 3 .

.26 J.18 3.10 J.

.16 3.08 3.00 2

.08 3.00 7_97. 2.

.00 2.92 2.84 2.

94 2.86 278 2.

88 2.80 2.72 2.

83 275 2.67

7S 270 2.62

74 2.66 2.58 2.

70 2.62 2.54 2.

66 2.58 2.5IJ '2.

2.55 2.'17
2.52 2.44

7 2.4.9 2.41. 2

5 2.47 2.]9
7 2.29 22D 21

2.12 2.03 I.

3 1.95 1.86 1.7

8 /.79 1.70 J5
.-1-.

21'.7 6313 633'.:'
99.5 99.5 99.5
26.4 26.3 1.6.2

3.7 13.7 13.6
.29 9.20 9.1! !

.14 '7.06 6.97

.91 5.82 5.74-

.11 5.03 4.9:> :
'40 I.57 4.48 '.. :

.17 4.08 4.00 :

.86 3.78 3.69 t
;

.61 3.54 ).45 /'
AJ 3.J4 ).15

..17. J.18. ·109 i
J] ].05 7.96 .

02 2.93 2M !
92 2.8.) 1.75 .

1M 2.75 166!
76 2.67 .US :

I·
6') 261 2.52 i
64 2.55 246 I

2.58 2.50 2.40:

2.54 245 US

~~:~;/'
42 :LJJ 2.13

2.38 229 2.20 I
235 L'}.G 2.!7

[.3] 2.23 2.14!

2.}() 2.11 XII I
1 2.02 IS2

94 .1.84 1.73
6 1.66 1.53

9 1.47 I.JZ

\.,
H

.~~-.-
Source: E. S. Pearson znd H. O. HIlI"Jcy. Biomariha Table'! for Suuisiiciars, Vol. 2 (1972). Table 5,·page 180, by permission .
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, , \
ORMULA FOR USE.IN BIOSTATISTICS AND BIOMETRICS

f - - .IJixi -_ or A ..I-eanx -,.--
rJi

( 'Lfiui ) k:
''LJi .}. Median x= LI+~ [N

z
-CJ;

. f
.-, ...•

f m=f i
vlode Mo = Li + [ .J hi

. 2fm-fl-f2

1. r.iixi~ _ i2r.ri .. Coefficient of Variation CV= ~ = ~
i s .

.andard error; SE= 2.J s I n<30:n-l
. s .
SE= lC' n~ 30

V 71.

)iss~n distribution = P(x) = e-mm
X

. .' x! Standard Normal Variable Z= X-11
(J'

mfide nce Interval) CI= x. +±z..::.
2

CI=x++T~
'2

:st of Significance, Z= (x-·-':' Il)j(cr j.Jn);

~. 'x-~st of.Significance, T=-~.-;
. .Jn~~ .

~ .
di - '1"P b' bill P (A/B) p(.r1nB)n Itiona ro a Ilty . = (.' . P B)

'th . peA /A) P[AknA] P(A0P(AjA0yes. eorem k =
" . P~A) .Lf=iP(Aj)P(A/Aj)

. .

3(x-x) (x-:i:)3 .
efficientofskewness Sk = orSk'= --Ii

P s .. NS3 L

INVOLVEMENT IN EXAMINATION IRREGULARITY SHALL LEAD TO DISCONTINUATION
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.. '

3,. Regr ess,ion,line of least squares

. , ~.= ~ + bx; .. ',. b' ~(x-.i)(y-'y) = ~XY-V.IY _ Sy

LCx-x)2 CNLx2-CIr)2) .- rxy';-
x

a = y - bi

4, Chi-square

-1'2 = I C(Oi-Ea2
== _ n(ad-bc)2

, Ei (a+c)(b+d)(a+b)(c+d}

5, Rela~ive risk' ,a/Ca+b) = a(c-I-d)
: c/(c+d): c(a+b}

,6. Odds ra tia :::!:
be

7. Mantel Haenzel

C"k -- \'k ' ,, X~H .L.i==l at- L...i-1 m) 2
. "It -

, L.i=1 VL '
ei ' ,(ai+bO(ar1-ciJ '

lJi

V'!
Cai+ba (ci~-dJ Cai+cJ (bi+di)

IJtClJi-l) I:: -=-V:n~-;j
,. ''1--

\ -'"\
. .8. Anava

. 2 .
em - Q;yt) '.

- ~ ; SS(Total) == Iy2 - em
I

SSE.= 55 (Total) - S.sTTe~t;ment _ S.SBlo(_-k
.OT SS(Total) - SST - SSE

MST =E!...
P~l MSE;~

l)-p

MSB =~,
b-l M S E ::=: SSE'

Tj-p-b+l

INVOLVEMENT IN EXAMINATION IRREGULARITY SHALL LEAD TO DISCONTINUATION
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",', , . :~',:<;Jtre:as 'underthe 'S:tarudarr;L
.... :.'NfJ."rfnaf Curve fr.fDrnJJ:t(r~,~:

. '. . .:', , : . .

":;'I:::,.+~r.:-:-~,-,--",.;":"'--~~""----~-----:----:--r------'----:-~--'---------':-'--J"

,;:1~,IIWi!{L;~"~".'.~'?"~., ..•~",~§.'.'.'.~:.jf~''.
.., , "-".v.~;:.,\,;.•.-;:l-,-~ r: ..• ,591-, ......• 162&:.· .166<:- .. ]700 .1736 I.m •. ' .. !&og. .1l;!M .. ' .. ·.•11?79..

rillil~I,I!~;~~~;\§,c:§,:\§'~:';i;;~§~:;;t~:·<~;
" ,....~.:.. ..._.~:l:l:~" ",,~·.:3f>4:3·:-::::,.\·.3665:·;.... 3686..,'. ';.'.37.08 .' . .3729·.. . '.:.3149 ' .. : ... .3770 -, ' ~/90· ::. .J81O· : 0l!J0;

.. -.:":951 .,:' ', ',-l95i: I--
., .: 4%3': ..... 49(>'1'. .'. :::~n~.

:·.-"9Rt-. .
;·.4~~·

.. .'4990.

.. 4993'
: . '.'\9.95. :": ..• ~J?5 .~995

: .·499S.f.~~~~::":499S:::-··: 11995: ·..·4996 4996' :"4996' '·4996 -':'49%" A996·:.. Jl99i

. "'Im.:;;;: , ..~n.~

":.

'.-=:.'
"'3.0'

. .3.r.
. .-3.2.
..:..33:

.'-'::

......: ':.

":',.....

. . ~""' ...

LEAD TO DISCONTINUATION
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_ ..
.» "'; - .-

.er-.

;-' I \ToUI (or
- iAJS""P/ \~ Toe function tabulated i! 'oJ" .thc ,'JIIIC cxccdod in bolo directions with

- ' IJL-.l __ "-- probabililj Pin B! di~!:~bu!icn with >. dcgrcr.J ~rIr cr doru (tilt IWP percentage
-lv.1 (,-./ point).

--------------_._-
lXgrtL.l 01 Probubility of b'Te~tcr value. ,0
(rcc:.lo01, ' 0-9 O~ in 06 O-~ 0--4 O-j 0-2 0-1 0-05 om 0-01 0-001 .t.."

'U
'6

! 0-151 (}325 0-510 0-727 I'COO 1'376 1·963 J·073 6·314 12·706 )1'821 63·657 636·6 [9
[n.
:1.

2 ()-1·~1 0·259 0-41,5 0-617 0-816 1'06[ "J1I6 I·SUj 2-920 4'30) 6965 9·925 - 31-598 0
J o-m 0-277 0-424 o-58~ 0765 0-978 1'250 [,6)8 1·353 }·l81 4·541 5·84) 12,9]4 y.

·1 O'I~ 0171 6'414 0569 (}741 0'941 '·190 1·5)) 2'1)2 2-776 J-747 4·roI 8·610. ~
5 l}tJ] [)-267 0·408 0559 0·727 (}920 1-156 . H76 1-015 1·571 3-365 H)Jl 6'369 OJ

rmc,
6 0-131 0'265 0·<104 0·5.1J 0·718 _ 0-906 I'Ll<; 1'440 1'94) 2-4-'17 3-14J )·707 5'959
7 0- tJo 0-26) 0·4(}2 0-549 0'711 0·096 1-119 1'415 1·895 2'365 2'998 }·~9'9 5·408
:; O-IJO - 0-262 0-)99 0·546 0·706 O-Ra9 [-IC~ r·397 1·860 2-306 2-896 )·)55 5-041
9 0- t29 (}261 o.sss 0'54J 0·703 0-BB3 1·100 I'J8) 1-833 2-262 2·82 I 3-250 4'781

10 l}'t29 0·260-·-- -O·J9-7-·· - O~Y4;Z" 0'700' - '0:B79'- '1'1393" - "1'-)77- '}·g-I-2 2-228- 2·764' - -3'169- Q'S8'7-

il u' i"iy 0·160 0·396 0-- 5·10 r}691 0·876 1-088 1·363 i-796 2'20i l'71 S ]'i06 4·43,
1:2 (Hn 0'259 0,)95 0-539 1i·695 0-873 J-{183 1·356 (·762 2-179 2-68 [ J{)55 tj.j 18

0-US 0-259 0,)94 0·535 0-694 0'870 ('079 I·J50 1·771 2'160 2·650 3-011 4'221
~ 0-112 0-25~ 0,)93' 0·537 0-692 o-S6E 1·070 1-)<15 1-624 2·9771fs I- 76 I /.·145 4- 1-10

0-121 0-253 0-)9J 0-5)6 0·691 0-666 !{)71 1-341 '·75J 2-1J I 2-602 2-947 <·07)

0'128 0-258 0'392 0-535 0'690 0·865 1·071 I·J37 1·746 2·120 2·583 1-921 <l'015
c··..,a C-257 0-391 0·534 06a:: 0-363 1·069 I,))) 1·740 2'110 2·567 L-d9g 3-9651;"0

0·117 0-257 o-J92 0-534 0'688 0·362 1'061 I-J30 1-73t1 2·101 1'552 2-878 )'922
0-127 (}257 (}J91 0'53) - 0·683 0·861 J-(166 1·323 1,7-29 2-09J 2'5)9 2-861 H33
Oll7 0··iS7 o·j~jl 0'53'3 0·M:7- 0-:8'60 r:O{;'j' 1'·315 rzzs 2:086 2'528 2'845 )'850

0-117- 0,257- 0'J91 0'5J2 0-686 0·859 1'063 1'32J 1·721 2-080 2·513 2·831 )-819
0-127 _ 0-256 0'390 0·532 0·606 0·858 1'061 1·321 1·'117 2{)74 2-50ij 2·.819 3·792
0-127 0·256 o-J9O 0-5J2 0-685 0-858 1·060 I·JI9 )-714 2·069 2·500 2·807 J'767
0-127 0'256 0·390 0'5JI 0'085 0'B57 I-O~9 1-) .8 1·71 I 2·06" -2-'-92 2·797 J·7Q5
~-I17 0-2.56 0-390 0'5JI 0·68'1 0·856 !'058 [·JI6 1-708 2-0b~ N35 6H7 )'725

»
w

O-l17 0-256 0-)90 (j-5J l - Cr6B4 0·a56 1-058 !-) l5 1·706 2·056 2-479 2-779 J-707 -.
~ 0-/27 0·256 Q-J!J9 0-53 I o-6S~ 0-855 1·0~7 Hl~ 1·703 2·052 2'473 2·771 ),690 0

Cii
0-127 0'256 0-)89 0-530 0·683 0:855 /·056 /.JJJ /·70[ 2·043 N67 2·763 )·674 >-i

0-127 0·256 0,)89 0'530 o-68} 0·854 l-055 1·311 1·699 2-045 2'462 2·756 3'65~
;<1
llJ

0-127 0-256 0'J89 (}5]O 0-(,83 0-854 1-055 I-JIO 1°697 2-041 2-457 2'750 ),646 C.- j
0·:16 0-155 0-JH8 0-529 0'6El 0'851 [-{)50 I']O} 1-68il 2-OZ! 2·42J 2-704 )'551 0:z
0-116 0-254 0-337 0·527 0-6-79 0-34;: 1'046 1--196 1'671 z-cco 2-)90 2·660 3·460
0'126 0'254 0-)86 0'526 f)-677 (}B4j 1-041 1·2B9 1·658 1·980 2-358 2-617 3·]7)
0'116 (}25) 0')85 0-524 0·674 0·8d2 Hl36 1-282 1·645 1-960 2·326 L-nG )'291

J fcom TableI]! of Fisher and Yates (1963) by pcrmiraion of the authors ind publi~hr.rs.

<.n
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\ ~")

,\l'PEi'WLI: ST.Yrl~Tl C.U. T,UJ LE'i
i .-.)_

TllHLE II
PCI-centage Poiuts of the Starlcnti7:.ed H<lngc for .2 Tlu-ong"h.2G Trc<lilIJcnts upper 5% Points

__EEl 2 3 4 5 6 "'{' " 8 9 10I ! 7.97 26.98 32.82 37.08 '10.+1 ·~3.12 ~5.40 i7.36 {S.07
:1 6.08 8.33 9.80 10.88 1/'.7·, 12.H 13.03 13.54 13.99
3 4.50 5.91 6.82 7.50 "B.04- 8.48 8.85 ~h8 9.'16
4 3.93 . 5.04- 5.76 . 6.29 6.71 7.05 7.35 7.60 . 7.83

- .,. 5 3.64 4.60 5.22 5.67 6.03 6.33 6.58 6.80 6.996 3.'16 4,34 4.90 5.30 5.63 5.90 6.12 6.32 6..49

~
3.34 4.'16 <j.68 5.06 .1...l0 5'.61 5.82 6.00 6.16

I

I_8 3.26 4.0'L ;1.53 4.89 5. L7j~;"'- .5AO 5.60 5 ..7..I 5.92
9 3.20 3.95 { .:f! 4.76 5.02 5.2'} 5:43 5.59 5.74

!() 3.15 3.88 4.33 4.55 4.9! 5.!2 5.30 5.45 5.60.l.1. I 3.11 3.82 4.26 4.57 1.82 5.03 5.20 5.35 5.49
!'2. 3.08 3.77 4.20 +.51 11 7< 'k95 5.12 5.27 5.39

... J. IS~ 3.Q6 3.73 4.15 4.45 4.69 ·1.8B 5.05 . 5.19 5.32

,...:
3.03 3.10

5.13

r-r <)..11 1.1'1 {.64 1.83 4.99 5.25
15 3.01 3.67 4.08 1.37 1,59 4.78 4.94 5.08 5.2016 3.00·' 3.65 4.05 4.33 4.56 4.74- 'L90 5.03 5.15
17 2.98 3.63 4.02 4.30 4.52 4.70 4.86 4.99 5.11

' .. 18 2.97 3.61 4.00 4.28 4.49. +.67 +,82 4.96 5.07
19 2.96 :l.59 3.98 4.25 +.47 4.65 4.79 4.92 5.04
20 2.95 3.58 3.96 oj. '1" 1.45 4.62 4.77 4.90 5.01

._..l
24- '2.92 3.53 3.90 4-.Ii' 4.:l7 4.54 '1.68 4.BI 4.92
30 2.89 3.49 3.115 4.10 4.30 f,.46 4.60 4.72 4.112
40 2.86

,
3.44 3.79 4.01- 4.23 4.39 4.52 4.63 4.73

60 2.83 3.40 3.74 3.98 4.16 1.31 4.H '1.55 4.65
12[J 2.80 3.36 3.68 3.92 1.10 1.24· 1.% . 4.47 4.56
CD 2.77 .:·:pl 3.63 3.86 4.03 1.17 4.29 4.39 4.47Error

'~~~::lldf 12 13 11 15 16 17 HI 19 20
-

I 50.59 51.96 53.20 5·t.33 55.36 56.32 Si'.22 58.04 58.83 59.56
2 14.39 14.75 15.08 15.38 15.65 15.91 {6.H /6.37 16.57 16.77
J 9.72 9.95 /0.15 ,0.35 10.52 10.69 10.84 10.98· [ l.ll [ 1.24
4 8.Cf3 8.21 8.37 8.52 8.66 . 8.79 B.9i 9.03 9./3 9.23
5 7.17 7.32 7.47 7.60 7.72 7.83 7.93 8.03 8. !2 8.216 6.65 6.79 6.92 7.03 7.14 7.24 7.34 7.43 7.51 7.59
7 6.30 6.0:3 6.55 6.66 6.76 6.85 6.94 7.02 7.10 7.17
8 6.05 6.18 6.29 6.39 6.48 6.57 6.65 6.73 6.BO 6.87
9 5.87 5.98 6.09 6.19 6.28 6.36 6.44 6.51 6.58 6.64

10 5.72 5.83 5.93 5.03 6.11 6.19 6.27. 6.31 .6.40 6.47 •11 ·.5.61 5.71 5.BI 5.90 5.98 ii.06 6.13 6.20 6.27 6.3312 5.5J 5.61 5."71 5.80 5.B8 5.95 6:02 6.09 6.15 6.21
13 5.43 5.5:1 5.63 5.71 5.79 . 5.86 5.93 5.99 6.05 6.11
14- 5.36 5.46 5.55 5.64 5.71 5.79 5.B5 5.91 5.97 6.03
/5 5.31 5.40 5.49 5.57 5.65 5.7'1 5.78 5.85 5.90 5.96
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!\PPE~IDIX ·ST,\TIS·flC,\L T,\ULES ~\:~';):3

Ti\ gl"!~;II (continued)

Error
dI 11 12 13 14 15 16 17 18 19 20

!6 :1.26 5.35 SA-4 5.52
-

J.59 5.55 5.73 5.79 5.84 5.90
17 5.21 5.31 5.39 5.47 5.54 5.61 5.67 5.73 5.79 5.84-
lS 5.17 5.27 5.35 5.43 5.50 5.57 5.63 5.09 5.H 5.79
19 5.14-- 5.23 .1- 5.31 5.39 5.-16 5.53 5.59 5.65 S.70 .5.75
20 5.11 5.20 5.28 5.36 5.43 5.'t9 5.55 5.61 5.66 5.71

2't 5.01 5.10 5.18 .).25 5.32 5.38 5.+4 5.-f9 5.55 5.59
JO +.92 5.00 5.08 5.15 :'.21 5.'27 5.33 5.38 5.43 5.r7
-to 4.82 4.90 -l.98 5.04 5.11 5.1.6 5.22 5.27 5.31 536
60 "r.73 HI 4.88 -k9't 5.00 5.06 5.11 5.15 5.20 5.24

120 4.64 -UI 4.78 4.81 4.90 4.95 5.00 5.04 5.09 5.13
co 1'.55 H2 4.68 4.74 .4.80 4.85 1.89 'L93 4-.97 5.01

-t

Upper 1% Points

Enol'
df 2 3 1 5 6 7 8 9 10

1 90.03 135.0 164.3 185.6 . 202.2 215.8 227.2 237.0 245.6
2 14.04 19.02 22.29 24.72 26.63 28.20 29.53 30.58 31.69
3 8.26 10.62 12.! 7 13.3.'! \4.24 \5.00 15.64 16,20 \6.69
'r 6.51 8.12 9.17 9.96 10.58 11.10 [1.55 \ 1.93 12.27
5 S.70 6.98 7.80 8.42 8.9\ 9.32 . 9.67 9.97 \0.24

6 5.24 6.33 7.03 7.56 7.97 8:32 B.61 8.87 9.10
7 4'.95 5.92 5.54 7.01 7.37 7.68 7.9-~ 8.l7 8.37
8 4.7.5 5.6-} 6.20 6.62 5.96 7.24- 7.47 7.68 7.86
9 '!.60 5.43' 5.96 6.35 5.66 6.91 7.13 7.33 7.49
\0 "r.48 5.27 5.77 6. I'} 6.-t3 6.67 6:87 7.05 7.7.1

II 4.39 5.15 5.52 5.97 6.25 6.18 6.67 6.84- 6.99
12 4.32 5.05 5.50 5.8'~ 6.\0 6.32 6.5\ 6.67 6.81
13 4.25 'k96 5.40 5.73 5.98 6.19 6.37 6.53 5.6'1
\4 4.21 4.89 5.32 5.63 5.B8 6.0B 6.26 6.41 6.5-~

I' 15 4.17 4.84 5.25 5.56 5.80 5.99 6.16 6.31 6.44

16 4.13 4-.79 5.19 5.49 5.72 5.92 6.08 6.22 6.35
17 4.10 4.74 5.14 5.43 5.66 5.135 6.0\ 6.15. 5.2"1
\.B 4.07 4.70 5.09 5.38 5.60 5.79 5.94' 6.08 6.20
19 4.05 4.67 5.05 5.33 5.55 5.73 5.89 6.02 6.1·;
20 4.02 4.64- 5.02 5.29 5.51 5.69 5.84 5.97 6.09

2l} 3.95 4.55 "r.91 5. \ 7 5.37 5.54- 5.69 5.131 5.92
30 3.89 4.45 ",.80 5.05 5.24- 5.4D 5.54- . 5.65 5.76
40 3.82 4.37 .1.70 4.93 .'i. 1I 5.26 5.39 5.50 5.60
60 3.76. 4.28 1.59 4.82 4.99 5.13 . 5.25 5.36 5.45
120 3.70 4.20 4.50 4.71 4.87 5.01 5. \2 5.21 5.30

CD 3.64 Ir. \ 2 4.4D 4.60 4.76 4.88 1.99 5.08 5.16

INVOLVEMENT IN EXAMINATION IRREGULARITY SHALL LEAD TO DISCONTINUATION ~
Page 15 er is


