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/ /"Example 16-13. To test the claini that the resistance of electric wire can be reduced by at

\i"-“,l'é'asf 0-05 ohm by alloying, 25 values obtained for each alloyed wire and standard wire
produced the following results :

Mean Standard deviation
Alloyed wire 0-083 olm 0-003 ohm
Standard wire 0-136 ohm 0-002 ohm

Test at 5% level whether or not the claim is substantiated.
Solution. Null Hypothesis Hq : py — Hp 2 0:05, [i.c., the claim is substantiated]
Alternative Hypothesis Hy : 111 — Hp < 0:05 (Left-tailed, test)
_ Test Statistic. Under Ho, the test statistic is :

’

o (-)?1_322')_(“1_”2) vé N(O, 1)

52 (_1_ + _1_)
"1" ”2

1y, + s 25% (0:008)2 +25 X (0-002)2 _ 0-000225 + 0-0001

where S%=7 5 m,-2 25+ 252 18 = 0:0000067
0.083-0136)=005 __ _ _ 0103 _ _ -
pm Q0 e e e 14507

1, 1)\
{0-0000067 (E + 25)}

The (critical) tabulated value of t for 48 d.f., at 5% level of significance for left-
tailed testis — 1-645. _ :
Conclusion. Since calculated value of t is much less than tabulated value of t, it

falls in the rejection reglon We, therefore, reject the null hypothesis and conclude that
the claim is not substantiated.

am 4 A A roviain ctimnulus adminictevod ta nale <r 1.

anm
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'Example- 16-16. Two laboratories carry out independent estimates of a particular
" chermicals in a medicine produced by a certain firm. A sample is taken fram en.ch batch, halved
" and the separate halves sent to the two laboratorics. The following data is obtamec? 5

No. of samples 10
Mean value of the difference of estimates 0-6
Sum of the squares of the differences (from their means) 20

Is the difference significant ? (Value of t at 5% level for 9 d.f. is 2-262.)

Soldtion. Let d stand for the difference between the estimates of the chemical

" between the two halves of each batch, and d the mean value of the difference of
estimates. In usual notations, we are given:

n =10, d=06, Y(d—d)2 =20
Null ypothesis, Hy: |11 = 1,, i.e., the difference is insignificant.
Alternative hypothesis, Hj ; My # Yo

Test Statistic. Under Hy, the test statistic is: ¢ = —%

——— P~

t
5%/n 10-1
where . 52=,—1—1_—12(d-3)2=2—9°-= 222° . poo 06 =—0—'-(3——1274
- V222710 0471 V%
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TABLE L |
SIGNIFICANT VALUES t, (o) of t-Distribution
(TWO-TAIL AREAS)
P[It1>t()] =0

if Probability (Level of Significance)

(" ) = 010 005 002 0.01 0-001
i ' . 63662
: = o 1271 31.82 6366 21 p

; 93 :
2 02 - o o g 84 1294
3 0-77 2.35 318 4-54 ' 2
4 0-74 213 278 3.75 4-60 :
5 073 2:02 2.57 3-37 4.03 6-86
6 072 194 245 3-14 3.71 5.96
7 071 190 237 3-00 3.50 5-41
8 071 1-86 231 2:90 3-36 5-04
9 070 1-83 226 2-82 3.25 4.78
10 0-70 1-81 223 2:76 317 4.59
11 0-70 1-80 220 .72 3-11 4.44
12 070 1.78 218 2-68 3-06 4-32
13 069 1.77 216 2-65 3-01 4.22
14 0-69 1.76 215 262 2.98 4.14
e ke 213 2:60 2:95 4.07
1? e L 212 2:58 292 | 402
18 8:2 174 2:11 2.57 2:90 3.97
19 09 1;3 - A% 2:88 392
20 | .04 1.7?:; o oo %86 S8
, 2:09 2.53 2-85 3.85
1 0-69 1.72 :
22 0. ik 252 2-83 - 383
69 1.72 2.07 2.51
23 - 0-69 ' 2:82 3.79
171 2:07 2.50 g ‘
24 0:69 171 o e 81 3.77
25 0-68 - 1577 2.06 2:80 375
2:49 2:79 3.73
W 4 s 171 2.06 2.4
27 0-68 170 i 2‘45 2.78 3.71
28 0-68 1-70 2.05 2'47 2:77 3-69
29 0-68 170 2.05 S 276 367
30 0-68 1-70 2.04 2:76 3-66
0-67 1.65 46 2.75 3.65
e 4 1'96 2-:}
_.___‘_E*__ 2-58 3.29
A
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