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PART A

I Please interpret the outputs as follows:

a. All requested variables entered.

b. Dependent Variable: Specific gravity

Model Sum

a. Predictors: (Constant), Breaking strength

ANOVA"

a. Predictors: (Constant), Breaking strength

b. Dependent Variable: Specific gravity

Variables Entered/Removedb

ma

Model R R Square

Adjusted R

Square

Std. Error ofthe

Estimate

I .g13' .834 .81 .3321

Vlodel Sum ofSquares df Mean Square F Sig.

I Regression

Residual

Total

4.428

.882

s.3 l0

I

8

9

4.428

.1 l0

40.139 .000

Unstandardized

Coefficients

Standardized

Coefficients

(Constant)

Breaking

strength

a. Dependent Variable: Specific gravity

[20 marks]
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A promoter claimed that the mean amount of far in filtered (F) cigarettes is less

than the mean amount oft, in nonfiltered (NF) cigarettes. Refer to the data

listed in Table 1, use a 0.05 level of significance to test the promoter's claim.

a. Assume o unknown but equal,

b. Assume o unknown but unequal,

and the two populations are normally distributed.

[20 marks]

Given the data of the number of hours (X) from l0 students which studied for a
statistics test and their scores on the test (y) in Table 2.

Table 2. Hours studied (X) against Test scores (y).
x 4 9 t0 14 A- 7 t2 22 t7
Y 3l 58 65 IJ 37 44 60 9l 21 84

a. Draw the scatter plot for X and y.

b. Find and interpret the sample correlation coefficient between X and y.
c. Find Bs , B, and o2.

d. Find the estimated regression line.

e. Find the value of y if X : 8.

[20 marks]

Table 1. Tar contents (in mg) of cigarettes.

16 ls 1614 16 n 16 18 r014 1211 iffi
23 23 24 26 2s 26 2t 24
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PART B

4 a. A city health department wishes to determine whether the mean bacteria
count per unit volume of water at a lake is within the safety level of 200.
A researcher collected 10 water samples of unit volume and found the
bacteria to be

175 190 207 193 184 204 205 193 196 180

Do the data strongly indicate that the mean bacteria count is within the

safety level? Test at 5o/olevel of sienificance.

[10 marks]

b. A sport biologist claimed that female distance runners tend to be taller on
the average than women in general, who has as average height of 160
cm. To study this, she obtained a sample of 45 female distance runners
and recorded their height, with the following results.

I = '1,64 cm and i :76.5625 cm

Using these results, test the claim at 5o/o level of sienificance.

[10 marks]

a. The data survey credit card holder in Malaysia such as in Table 3.

Table 3. Statistics parameters.

Year 200s 2006

Sample mean 756 784

Sample size 14 24

Sample standard deviation 12 9

Test at 0.1 significance level of the mean credit card holders in 2005 and

2006 were different. Assume that variances of population are unknown

but not equal.

[8 marks]
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b. An examination was given to two sections of 35 and, 45 students,

respectively. In section 1, the mean score was 76 with a standard

deviation of 9, while in section 2,the mean score wan g0 with a standard

deviation of 8. Is there a significant difference between the performance

of the two sections at the 0.05 level?

[12 marks]

a. Make the following test of hypothesis.

(D. Ho : lt: 83, H1 : p+83,n:35,x : 80.5, o: 15, a :0.10

(ii). 110 : p: 42, Hr : lt < 42, n:75, I : 40.5, o:7.4, a :0.01

[8 marks]

b. A restaurant manager claims that mean waiting time all customers in his

restaurant before being served is at most one minute. A researcher wants

to test the manager's claim. He randomly interviewed 50 customers and

found a mean waiting tie of 1.2 minutes with a standard deviation of 30

seconds. Is the restaurant manager's claim valid at a lvo significance

level?

[2marks]

-END THE QUESTION -
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Table

l. Percentage points of the normal distribution.
2. Percentage points of the /- distribution.
3. Percentage points of the.F- distribution
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Table 4
PERCENTAGE POINTS OF THE NORMAL DISTRIBUTION

The t:rble gives the 100o percentage points,
I rcO .-2t^

u'lrer€, o = 3 1..-- e-u-lt du. Thus uq is the
,lZn 'uc

has probability a of being exceeded.

uc, of a standardised

value o[ a standardised

NormaI distribution

Normal variate u,hicli

a ud uda uaa uaa uaa d

.50 0.0000
- 45 .O. 1257
.40 0- 2533
.35 0.3853
.30 0.5244

.25 A.6745
-20 0- 8416
. 15 1.0364
- 10 1.2816
- 0s 1- 6449

050 1. 6449
048 1. 6.646
046 1. 6849
o44 1 - 7060
M2 r.7279

040 L-7507
o38 1.7744
036 1- ?991
034 1 - 8250
o32 1-8522

030 1. BB0B
029 1.8957
028 1 _ 9110
027 1.9268
026 1. 943 1

025 1-9600
o24 t.9774
023 1.9954
o22 2_ot4t
021 2- 0335

020 2_0537
019 2.0749
018 2.0969
01? 2:1201
0L6 2.L444

015 2.1701
014 2_1973
013 2-2262
o12 2.2577
011 .2.2904

010 2.3263
009 2. 3656
008 2.4089
007 2.4573-
006 2.5121

005 2.5758
004 2.6521
003 2.7478
002 2.8782
001 3.0902

.050

. 010

.00r

.0001- -'

.00001

.o25

.005

.0005

.00005

.000005

r - oiaas
2. q263
3. qeo2

-3. 
iloo

4.164e

r. {ooo
2 . q?s8
3. ?s0s
3 _ 8906q.|nz

Table 5
ORDINATES OF TEE NORMAL DISTRIBUTION

l'he table gives 0 (u)

0.0(0. 1)4.0 where @

for values of the standardised Normal variate, u,'in the interval
t^

(u) = ! e-uzl2
lzr

0.0
1.0
2.0
3.0
4.0

.3989

.2420

.0540

.0044

.0001

.39?0 .3910 .3814

.2r79 .7942 .1714

.0440 .0355 .0283

.0033 _a024 .001?

.3683 .3521 .3332

.1497 .1295 .1109

.0224 .0175 .0136

.0012 .0009 .0006

.3123 .2897

.0940 .0?90

.0104 .00?9

.0004 .0003

.266

.006
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Table 7
PER(]ENTAGE POINTS OF TEE t DISTRIBUTION

fltc t:tble givcs the value of torr_. the l00o percentage point of the t di$tribution
degre,:sof freedom | - - |

for u

i
'fhe v:rlues of t are obtained by solution of the equation:-

rr = ;-{t6fu+r)l lrtVrrl}-, (^)-rrz fo0 + xz/y)-(v + r)/zdx
t

Notc. The tabulation is for one lail onty i.e-for positive
values of t. Iror lt I ttre column headings for a must
be doubled.

i,0,,
0. l0 0. 05 0.025 0.01 0. 005 0.001 , o.

Lt:t
L
.J

I

5

C)

7
t'
I

t0
1i
72
t3
14
t5
r6
t7
IB
).9
20

2l
22
23
:r4
25

26
27
2B
29
30

40
60

120
6

3. 0?8
l. 886
I. 638
t. 533
1.4?6

| .440
1.415
I . :r9?
1.383
7.372

r.363
1.356
l-550
1.345
1.341

r.33?
1.333
1.330
1-328
1.325

1.323
| -'r27
l-3I9
l-318
l. 316

1.315
1.314
1.313
l.3ll
1. 310

1.303
1. 296'
1.289
1.282

6.314
2.920
2 - 353
2. 132
2_0t5

1. 943
l. 895
l. 860
l. 833
|-8r2
l. ?96
1-782
t.771
t. ?61
1-?53

t.746
r.740
t.734
t.729

_ 1.725

t.721
t -717
1.7t4
1.711
l. ?08

1. ?06
1. 703
r. ?01
l. 699
1. 69?

1. 684
1. 6?l
r.658
1.645

12.706
4. 303
3. ttz
2.776
2.571

2.447
2. 365
2. 306
2.262
2.228

2.2A7
2. 179
2.160
2. t45
2- 131

2. t20 .
2.110.
2. tol
2. 093
2.086

2- 080
2..074
2- 069 -
2.064
2-060

2. 056
2-052
2.O48
2-O45
2 -M2
2. O2l
2. 000
1. 980
1.960

31. 821
6.965
4.541
3.747
3_365

3 - 143
2-998
2. 896
2 .821
2.764

2.718
2. 68l
2-650
2.624
2.602

2. 583
2.567
2.552
2. 539
2-528

2. 5r8
2. 508
2.500
2.492
2.485

2.479
2.473
2.467
2.462
2.457

2.423
2.390
2.358
2.326

318.31 .

.22-326
10.213
7.773 '

5.893

5.208
4 -785
4. 501
4.297
4 .1.44

4. O25
3.930
3. 852
3. ?8?
3. ?33

3. 686
3.64s
3.610
3. s?g
3. ss.

3-527
3.505
3.485
3. 4q?.
3.4S:0

3.43;5'
3. {el.
g. aoe:
3. 396.
r.r6S,

3. 3d?,
3.232
3.160
3. ogq

-62
.598
.924
- 610
.869

.9s9.

.408

. 041
- ?81
-587

.437
:318
-221
. 140
- 073

. 0I5
- 965
.922
- 883
.8s0

.819

.792

.767

.745

.725

3. 6?4
3.659
3.646

3.551
3.460
3. 3?3
3.291

3. ?0?
3.690

63 - 65?
9.925
s.841
4. 604
4. O32

s.707
3.4eb
3. 35b
3.259
3.16b

3.10b
3. Osb
3. olb
2.s1n
2.silh
2.s41
2.8q8
2- B\8
2.8q1
2.8E5

I

2.8q1
2. 8I9
z.Bdl
z.z$t
2.787

I
2.1Ts
2.711
2.7q3
2.7?6
2.750

;

2.7p4
2. 6F0
2 - 6f.?
2. 576

i

63
3
I

This table is taken from Table fII of Fisher & yates: statistica|Agricultural and Medical Resear:ch, published ov oii"". q, gova
by permission of the authors and pubiishers and also from Table

ables for BiolOgical
,td., Edinburgh; and
12 of Biometrika
ika Trustees. ;

I

Tables for Statisticians, Volurne l, by permission of the Biome
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Table 9
PERCENTECC POTNTS OF THE F DISTRIBUTION
The table gives the values of Fo; v, u, tlre l00o percentage point of the F distribution having yr degrees of free-
dom in the numerator and v, degrees of freedom.in the denominator.

L:;;:;lr:"tr 
of values of u, and u2.Fa.v,,u,is rabulared for o = 0.0S,0-0zS,0.ol,0.00t,rrre 0.025 values being

The lower percentage points of the distribution may be obbined fronr the relation:-
Fr-o; rr, r, = '/Fo;-rr, r,

e.R. F.gs;r z,e = | /F.u". s,rz = tk.gs= oJ5t

l0

l0

161.4 t99.5 2t5.7
(648) (8oo) (s64)
4052 5000 5403
4053'. 5000' 5{0{.
t8.5 1.9.o t9.2

(38- s) (39. O) (3s.2)
98.5 99-O 99.2

. 998- 5 999- O 999.2

t0- 13 9- 55 9.-28
(t?.4) (t6.o) (ts.4)
:l.l. l 30- 8 29- 5

r ri?. o t {8_ 5 t,u. l
7 -7t 6. 94 6. 59

(t2-22) (lo_6s) (e-es)
i2t.2 l8-O - 16.?',4.r4 6t- 25 56. t8
6-6t 5. 79 5.4 I

(t o. ol) (8. 43) (?. ?6)
16.26 t3-27 t 2. 06
17-t8 37-r2 33.20
5_ 99 s- t 4 4.76
f8.8t) (7-261 (6.60)
r3.?{ to.92 9.?8
35- 5r 27.OO 23.70
5-59 4-'t4 {.35

(8_ 0?) (6- s4) (s.8e)
12-25 9.55 8.45
29-25 2t.69 t8.7?
5.32 {. {6 4.O7

(7. s?, (6- 06) (s .42't
I t-.?6 8- 65 ?- 59
2i-42 t 8. {9 t5.83
;.lt 4-26 3.86
tr.2rl- (s-?l) (s.os)
t0.56 8-02 6.99
2:l- 86 r 6- 39 l3- 90

{.96 4.10 3.?l
(,;_ 9{) (s- 46) ({.83)
tO.O,l ?.56 6.55
21.04 t{-91 12.55
.t.8{ 3. 98 3. 59
(tt-72) (s.26) (4.63)
:f .65 7 .21 6_ 22

t9.69' l3_ 8t I r. 56

4.75 3.89 3- {9
(;. ss) (s. t o) (4. {? )
9.33 6.93 5. 95

t8.64 12.9? t0-80

-4-67 3.81 3.{l
(0.{l) ({.9?} (4-3s)
9.07 6_ ?0 5. ?4

t7.82 t2-31 lo.2l

224.6 230_2(s00) (e22)
s62s 5?64
5625' 5?64.

19. 2 19.3
(3e- 2) (3s.3)
99.2 99-3

999. 2 999.3

9. t2 9.01
(15- t) (t{. s)
28.7 28-2

l3?- I l3{.6
6.39 6.26
(e.60) (s- 36)
16- O t5. 5
53. it4 5t. ?t
5. l9 5- 05

(7- 3e) (?.ls)
I l. 39 l0- 9?
3l-os ig-ts
4- 53 {- 39

(6-'23',t (5.99)
9. t5 8.?5

2r.92 20.80

4-t2 3.9?
(s- s2) (s. 2s)
?- 85 7.46

t7.20 l6- 21

3. 84 3- 69
(s- os) .({- s2)
?-or 6.63

r.t- 39 13. {8
3- 63 3- {8(4-72t ({. {8)
6.42 6.06

12.56 u.?r

234-0 236.I
(e 3.? ) (s{s )
5859 5928
5859' 5929.

19.3 19. {
(3e.3) (3s. {)
99- 3 99. {

999- 3 999- 4

8.94 8- 89
(14.?) (14.6)
27.9 27.7

132.8 t3t-5
6. t6 6.09

(e. 20) (e. o?)
15.2 t5. o
50- 53 ,t9.66

{.95 {.88
(6-s8) (6-85)
1o.67 I 0. 46
28- 83 28- l6
4.28 4.21 .

(s- 82) (5. ?o).
8.47 8.26

20. 03 t9- 46

3- 8? 3- ?9
(s. t2) ({- ee)
?. t9 6.99

15.52 15. 02

3.58 3.50
(4,.65) ({. s3)
6- 3? 6- l8

t2.86 12.40

3.3? 3- 29
({ - 32) (4-2ol
5- 80 5- 61

r l. r3 l0_ 69

238- 9 241 -9 2{3. I
(e5?) (e6e) (e??)
59Bl 6056 6106
5981' 6056. 6t0?r

19.4 l9-{ l9-4
(3e. {) (39- 4) (3e.4}
99- { 99.,r 99. {

999-,{ 999.4 999. {
8- 85 B. ?9 8. ?4

(r4. 5) (r{.4) (14- 3)
27-5 27.2 zT.t

130-6 r29.2 t28-3
6- 04 5.9G 5.91

(8_ 98) (8: 8{) (s.?5)
t{.8 t{- 5 r1-4
.f 9- o0 48. 05 47 - 41

4-82 4-74 {.68
(6- ?6) (6.62) (6. s2)
1o.29 to. 05 9- 89
27.65 26-92 26-42
4. r5 {. 06 {- OO

(5- 60) (s- {6) (s- 3?)
8. l0 'r -87. 7.72

19.03 r8.41 1?.99
3- ?3 3.64 3.5?

({- eo) (4. ?6) (,r- 6?)
6- 84 6.62 6-,t?

14.63 l4-08 l-1.?1
3-14 3- 35 3:28

({. {3) ({.30} (4,201
5-03 5.81- 5.6?

12.05 11.54 tr., l9
3.23 3. l4 3. O?
({. r0} (3. e6) (3jS?)
5.,1? 5.26 5rll

l0- 3? 9.8? 9..5?

2{9.0 254-3(ee?) (rols)
6235 6366
6235. 6366"

19.5 l9-5
(39. s) (3s- 5)
99.5 99- s

999.5 999- 5

8.6{ 8.53
(r4. 1) (13. e)
26.6 26.1

125.9 123.5

5-77 5.63
{8.51) (s.26)
r3.9 13.5
45.77 {{- 0s

{.53 {- 36
(6. 28) (6- 02)
9-:l? 9.02

25-t4 23.?9

3.84 3.6?
(5. 12) (4.8s)
7. 31 6.88

16.90 15. ?5

3. 41 3.23
(4.421 (4. r{)
6- 0? _5.65

12-73 tl.?0
3.t2 2.93

(3. es) (3.6?)
5-28 {.86

10. 30 9.3{
2.90 2.71
(3.61) (s.33)
{. ?3 {.3r
8.72 ?.81

3- 48 3.33 3.22
(4- 4?) (4.24\ (4. O?)
s- 99 5.64 S.39

It-28 l0-48 9-93

3. 36 3.20 3.09
(4. 28) ({.04) (3, BB)
5- 67 5.32 5. 0?

ro. 35 9- 58 9.05
3.26 3. n 3.00(4.12) (3-se) (3.?3)
5.41 5-06 4.82
9- 63 B. 89 8. 38

3. l8 3.03 2.92
(4- 00) (3-.t7) (3.60)
5.21 {.86 4.62
9. O? 8- 35 ?- 86

3. 14 3-0?
(3. ss) (3- 8s)
5.20 5.06
9.s2 9- 20

3.01 2.95
(3. ?6) (3.66)
4. 89 4.74
8.66 8.35

2.9t 2.85
(3.61 ) (3. sl)
4- 64 4- 50
8. O0 7 -71

2.83 2.77
(3.48) (3- 39)
{.44 {.30
?. 49 7 -21

2.98 2.91(3-72' (3-.62)
4. 85 4-'tr
8. ?4 8-:44

2.85 2.,?9
(3. s3) (3.:,lr)
4.54 4.-40
7 -9z. ?.63

2.75 2- 69
t3.3?) (3.28)
{. 30 4.,16
7 _29 ?.o0

2.67 2.60(3.2s) (3- rs)
4. lo 3. 96
6.80 6- 52

l2

l3

2.74
(3.3?)
4. 33
?- 6{

2.61
(3.1?)
4.02
6. 85

2.51
(3- 02)
3. ?8
6.25

2- 42
(2. B e)
3. 59
5. ?8

2.5{
(3.00)
3- 91
6. ?6

2.10
(2- 8s)
3.60
6. 00

2.30
(2.721
3. 36
5.42

2.21
(2.60)
3. l?
4. 9?

' Entries rnarked thus n:ust be multiptied bv 100
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\
\&tz-\

;;*
24t210

t6

IB

20

22

,{.60
(6. 3o)
8. 86

t7.t4
4.49

(6. t 2)
8.53

l6_ l2
4.41

'{s. eB}
8.29

15.38

{- 35
(s. 87)
8. l0

t4. 82

{.30
(s. ?e,
?.9s.

14. 38

3.74 3.34
(4. BG) (4.241
5.51 5.56

lt-?8 9.?3

3.63 3.24
(4. 6e) (4. 08)
6.23 5.29

r0.9? 9.01

. 3.55 3. t6
(4. s6) (3. e5)
6. 0t 5. 09

ro. 39 8. {9
3-,tg 3. t0
(4.46) (3.86)
5- 85 {.9{
9_ 95 8- r0
3-4{ 3-05

(4. 38) t3- ?8)
5.72 4.82
9.6r ?- 80

r. lb 3. ot
({. s2) (3-72'
1- 61 4.72
9_ 3{ ?.55.. .

3.3? 2-98
(4.27t (r.6?)
5- s3 t.64
9-t2 ?.36

3.11 ?. 96 2. 8s(3.8e) (3.66) (3. s0)
5.0{ 4-7O 4. {6
8.62 7,92 ,t.44

2.76 2.7A
(3.38) (3.2s)
4.28 4.t4
?. 0B 6. B0

.3.01 2. 85 2.'t4 2. 66 2. 59(1.11) (3. s0) (3.34) (r.22) o. iir4.77 4.44 4.ZO 4.03 3- 89?.9{ 't.27 6.80 6-,t6 6.r9
2.93 2.I7 2.66 Z.SS z.Sl(1,91) (3.3s) (3.221 (3. to) (3_ot){.5q 4-25 {.ol 3.8{ 3.?t
?. {6 6- 81 6.3s 6.02 s. ?6

.2.87 2..1L 2.60 2-5r 2.4tr(1.!!) (3- 2e) (3. l3) (3. ol) {z.sr){.{l {. l0 3.8? 3- ?0 3.56?.r0 6.{6 6.02 5-69 5.{{

.2-82 2- 66 2. 55 2.46 2.40(1.11) Q.22!- (3. os) (2. s3) tz. all{.31 3.99 ' 
3. ?6 3. 59 3. {56.8t 6. t9 _ 5. ?6 5. 4{ 5. l9

2.78 2_62 2.Sr 2-42 2.36(1.l!) (3.15) (2.es) (2.87) (2.?s)4-22 3.90 3.6? 3-50 3-36
-6.5.e__ . l,_gg._.- _s.5_q_ s-23 {.9e
.2.'t1 2.59 2-17 2.3g 2_32(1-11) (3. to) (z.s4,t e.e2l (z-it
{. I{ 3- 02 3.59 3.42 3.2s6.{1 5-80 s.38 5.0? {-83

?.60 2. 53 2.35 2.1 $
(3. r5) (3.0s) (2.?s't (2.49)
3. 9{ 3..80 3- 43 3. O0
6.{0 6. 13 5.41 4.60
2.49 2.42 2.24 2. Ol

(2. se) (2.8e) (2.63) (2.32)
3.69 3.55 3. 18 2.7'
5. 81 5. 55 {. 85 {. 06;

2.41 2.34 2,15 1.92(2.8?) (2.771 (2.50) (2. t9)3.51 3.3? 3. O0 2.57:.
5. 39 5. 13 {.45 3. 6?;
2.35 2-28 2. 08(2.77't (2- 68) (2-,t1)
3- 3? 3- 23 ?- 86s-08 4-82 {- 15

2.30 2-23 2- 03
(2- ?0) (2- 60) (2 _ 33)
,3- 26 x_Lz 2..75{.83 4.58 3.92
2.25 2. l8
(2.64) (2- s4)
3. l? 3-03
4.64- {.39
2.22 2-t5 t-95(2.5e) (2. {e} 12-221
3. 09 2.96 2. 58
{.48 4-24 3-59
2. 19 2-r2 t-91

(2. ss) (2- 4s) (2- r?)
3. 03 2.90 2-52
4- 35 4- lt 3.46
2. 16 2.O9 1.89

(2. sI) (2. {1) (2- r{}
2.98 2.84 2-47
4.24 {- 00 3.36
2- 08 2.00 1- ?9(2.3e) (2.2s1 (2- or)
2.80 2.66 2.29
3-8? 3-6{ 3.Ot

1.92. 1.?0
(2. r?) (1.8S)
2.50 2-r2
3.32 2.69
1.83 l.6t
(2.0s) (1.?6)
2.34 1.95
3.02 2.40

21 4 -26
(5. lrzt
7.82

r!. 03.

26 4.23
(s.66)
7.72

! 3. ?,1

r-98
(2.271
2-66
3.',14

1.8{
(2. oe)
2-4r
3.38.

t. ?8:
(2- ooi
2.31:
3.15;

l. ?3:
(r. e4i
2.2I1
2.si.
1.69

( l.8ri)
2. 1f;
2-al.
r.6q

(t- 83)
2. ()6.
2.69:

r.6,
(l-'?s)
2rOr!
2.'59

30

.10

4.20 3- 3{(s.61) 14-22'
7.64 5.45

r3.50 8- 93

4.t7 3-32
(s. s?) (4. r8)
?. 56 5- 39

r3.29. 8-77

{. 08 3.23
(s.421 (4- os)
7- 31 5- r8

12-61 8-25
{. o0 3. 15
(s.2e) (3. s3)
?. o8 {.98

tr.9? 7 -77

3- 92 3- O?
(s. r5) (3-80)
6- 85 ,l- ?9

tl- 38 7.32
3. 8{ 3.00

(5. 02) (3.6e)
6.63 ,l- 61

lo- 83 6- 9t

2-95 2-7r 2.56(3.6'3) (3.2e) (3- 06){-5? 4.O7 3.?5
7- t9 6.25 5.66
2_92 2.69 2.53

(3. se) (3.2s) (3. 03)
.f - 5! 4-O2 3. ?d?-05 6- 12 5- s3
2-84 2.61 2-45(3-{6) (3. r3) (2-eo)
{.31 3.83 3-516-59 5.?0 s. 13

2-76 . 2,53 2.37(3-q{) (3.01) 12..tsl
t- t 3 3.65 3. 34
6. t? 5.31 {.?6
2.68 2.15 2.29

(3-23) (2.Se) (2.671
3.95 3.{8 3. l?
5. ?8 ,t.95 4-42
2.60 2-3'I 2-2r(3-r2l (2.?e) (2-57)
3. ?8 3.32 3. 02
5. {2 {.62 ,t. to

2.45 2- 36 2.29
(2- 90) (2. ?8) (2.6s)
3- 53 3.36 3-23
5-24 rt. 93 {- 69

2.42 2.33 2.27(2.87' (2. ?s) (2-6s)
3.47 3.30 3. l?
5- 12 4.82 {-58

l.5l
(r.64,
r.8q
2-2t

:

1.3c.
(r.4s)
r.6d
1- 8q

r.zi :

(r.3ri)
r.30
r- 54'

60

r20

2.34 2-25
(2-141 (2.621
3-29 3.r2
,[. ?3 1- 44

2. t8
(2. s3)
2. 99
4-21

2.25 ' 2. t7 2- 10 1. 99(2-63) (2- 5r) (2.{r) Q.21)
3- 12 2.9s 2.82 2.63,1.3? 4.O9 3.96 3.S{
2. l8 2. Os 2-o2 r. dr
12.s2) (2- 3e) (2.30) (2- t6)2.96 2-79 2.66 2.47'4.O4 3.77 3.55 3.24
2.10 z.Ot l-9{ 1.83

(?. 4 r ) (2.2s1 (2. l e) (2. ost2.80 2.64 2.51 2.323.74 3.47 3.2-t 2.96

1. ?5
(r. e{)
2.18
2.i4

r. oq
(r. od)
l. oq
1. oq

r. 52
(1 - 61)
1- ?9
2- t3
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1,8 T]ASIC DISTRIBUZONS AND SIGNIFICANCE TABLES

Table 9
PERCENTECU POTNTS OF THE F DISTRIBUTION
'I'hr: table gives the values o[ Fn; r,,u. the l00c percentage point of the F distribution having ; ,ar** 

" 
,*.-rlom in r'he.umerator and v, degrees of freedom.in the denominator.

;.;;:;lr:"tr 
of values of u, and v2,Fa:v,,u,is rabulated for o = 0.05,0-02S,0.0t,0.00t,rhe 0.025 values being

The lower percentage points of the distribution may be obtained fronr the relation:-
F t -o ; rr, r, =' /Fo ;-rr, r,

Folvl.v2
e.F. F.gs;r2,a--t/F.ur. ,,rr=14.es = 0.351

"z\t23456 z4tz10

I 161.4 199,5 2t5.7 224.6 230-2 234-0(648) (800) !s.q1) (eoo) (s22') (e3f )4052 5000 5403 5625 5?6{ 58594053. 5000. 5404. 5625. 5?64' 5859.
I t8.5 tg.o t9.2 19.2 lg.3 19.3(38. s) (3s.0) (lg.2) (3s. 2) (3s.3) (3s.3)

90. s 99. O 99.2 99. 2 99- 3 99.3
998- 5 999- o 999.2 999. 2 999. 3 999_ 3

I t0- 13 9-55 9.*28 g.tz 9.0t 8.94(17.4t (r6.0) (l!.1) (15. r) (14.s) (14.1i
:,.t. I 30-8 29.5 28-7 28-2 27.gt,;?.o l{8-5 t,u.t t3?.1 l3{.6 t32.8
1-71 6-.94 6.59 6.39 6.26 6. t6(t2_22) (r0.65) {?. s8) (s.60) tg- iet (s.20):t1.2 l8.O t6.? t6-O IS.5 15.2'r4.r4 6r-2s s6. tB s3.4{ ii.ir so-53
6.61 5.?9 5.4t 5.19 5-0s .t.9s(ro.ol) (8..r3) (7.161 (7-3e) (?.ts) (6.98)t6.26 13.2? t2.06 il.39 to.9? lo.6?

47 . t8 37 . 12 33. 20 3t . 09 tg _ls 28. 83
5.99 5. t4 {.?6 4_53 {-39 4.2818.8t) (7-26l (6.60) (6.'23) (s.es) (s.s2)t3-74 10.92 9. ?8 9. t5 8. ?5 8.4735.5t 21.OO 23.70 2r.92 20.80 20. 03
5- 59 4-74 {. 35 4. 12 3. 9? 3. 8?{8-07) (6.s.t) (s.as) (s-s2) (s.2e) (s. t2)12.25 9.55 8.45 ?-85 7.46 ?.192e-25 2t.69 t8-77 t7.20 16.2t 15.52
5.32 {. {6 4.O? 3.8{ 3- 69 3.58(r -s?l (6.06) (s.42t (s- 0s) ({- s2) (4.- 6s)

r l- 26 8.65 ?. 59 ?.0t 6.63 6. 3?2i.42 t8.{9 15.83 l.t-39 13.48 12-86
i.r2' 4.26 3.86 3.63 3- 48 3. 3?ft.2r, (s-?r) (s.os) (4-721 ({.{8) (4.32)1D.56 8.02 6.99 6.42 6.06 5. 802:1.86 t6.39 r3.90 12.56 tt-?l rr.r3

236.8 238. 9(s48) (957)
s928 598t
5929. 598r.

19. 4 19- 4(3s.4) (3e.4)
99. 4 99. {

999. 4 999.,1

8.89 8. 85(r4.6) (t4. s)
27.7 27.5

l 3t. 5 r30.6
6. 09 6.04
(e.0?) (8- e8)
15.0 14.8
49.66 49_ 00

4.88 4.82
(6. 8s) (6. ?6)
r0- 46 10.29
28. l6 27.65

4.2r 4. l5(s.7o) (s.60)
8.26 8- l0

t9.46 t9.03
3. ?9 3- ?3

(4. ee) ({- 90)
6. 99 6.84

I 5. 02 14.63

3.50 3.44
({. s3) (4.43}
6. l8 6. 03

12.40 12.05

3.29 3.23
(4-20) (4- 10)
5.61 5.4?

t0- 69 t0- 3?

3. t4 3.0?
(3. s5) (3.8s)
5. 20 s.06
9.52 9.20

3.01 2.95
(3. ?6) (3.66)
4.89 4..t4
8.66 8- 35

2.91 2.85
(3.6t ) (3.51)
4.64 4. 50
8. O0 7.71

2.83 2.7?
(3.48) (3.39)
4-44 {.30
?.49 7.21

241-9 243.9(e6e) (e??)
6056 6106
6056' 6t0?.
l9-4 19_4

(3e- 4) {3e. {)
99. 4 99. {

999.4 999. {
B. ?9 8.74

04. {) (14- 3)
27.2 27. I

r29.2 128.3

5.96 5.91
(8; 8{} (8. ?5}
!4.5 r4-4
{8. 05 4't _ 4t
4.74 {.68

(6. 62) (6.. s2)
ro.05 9.89
26-92 26.42

{- 06 {.00
(s. {6) (5.3?)
7 -87. 7.'t2

r8. {r l?.99
3. 6,1 3.5?

({. ?6) ({- 6?)
6- 62 6. {?

r 4-08 I 3. ?t
3- 35 3:28
(4.30) ({j 20}
5.8r - 5. 6?

1r.54 ll; l9
3. 14 3.0?

(3. e6) (3i8?)
5.26 5.rtl
9.8? 9.:5?

2.98
(3- ?2)
4.85
8. ?4

2.85
(3.53)
4. 54
7.92

2.75
(3.3?)
4. 30
'r.29

2.6'.r
(3.25)
4.10
6.80

2{9.0 254-3(e9?) (tor8)
6235 6366
6235. 6366.

19. 5 l9- 5
(39. s) (3s- 5)99.5 99. s999.5 999.5

8.6{ 8.53
(14. l) (13. e)26.6 26. I125.9 I23.5
5.77 5.63

{8. sr) (8.26)
r3.9 13.5
45.77 {{. os

{.53 {. 36
(6. 28) (6- 02)9.,t? 9. 02

25- t4 23. ?9

3.8{ 3.6?
(5. 12) ({.8s}
?.31 6.88

16.90 15. ?5

3.41 3.23
6.421 ({.1{)
6. 0? -5.65t2.73 tl. ?0

3.t2 2.93
(3. e5) (3.6?)
5.28 4,86

r0.30 9.3{
2.90 2.71
(3.61) (3.33)
,t. ?3 {. 31
8.72 ?.81

t0 {.96 ,t. lo
(,t.9{) (s. 46)
r0.0{ ?.56
21 .o4 14. 9l

,1. 84 3. 98
(r;. ?2) (s. 26)
!1. 65 7 .2t

I9.69', r3.8t
4-75 3.89

(i. 55) (s- r o)
(t- 33 6. 93

18.64 12.9?

{-6? 3.8I
(6.4t) {4.9?)
!r.0? 6- ?0

t't-82 r2-31

3. ?l 3_ 48
({.83) (4.4?)
6.55 5- 99

12.55 ll-28
3.59 3.36
({.63) (4.28)
6-22 5.6?

r l. 56 10. 35

3- 49 3. 26
(4-4'-t) (4. r2't
5. 95 5.41

r0.80 9.63

3.41 3. 18
(4- 3s) (4- oo)
5.74 5.21

ro.zt 9.0?

3.33 3-22
(4.24l (4. 0?)
5.6{ 5. 39

r0. {8 9.93

3.2A 3.09
({.04) (3.88)
5.32 5.0?
9- 58 9.05

3. t I 3.00
(3_ 8s) (3- ?3)
5.06 4.82
8.89 8.38
3.03 2.92
(3.7?) (J.60)
{.86 4.62
8.35 ?- 86

t2

I3

2- 9l
(3.,62)
4.r? I
8.:44

2.,?9
(3.:.{3)
{.',10
?.63

2.69
(3.28)
{.,16
7. O0

2.60
(3. rs)
3.96
6.52

2.74
(3.3?)
4.33
?.6{
2.61

(3. I ?)
4.O2
6.85

2. 5l
(3. 02)
3. ?8
6.25

2.42
(2.8e)
3.59
5. ?8

2.54
(3.0s)
3. 9l
6. ?6

2.rc
(2- 88)
3.60
6. 00

2. 30
(2.72)
3.36
5.42

2.21
(2.60)
3. t?
{.9?

' Entries rnarked thus n:ust be multiplied b-v 100




