International Journal Of Mathematics And Statistics Invention (IJMSI)
E-ISSN: 2321 — 4767 P-ISSN: 2321 - 4759
Www.1jmsi.Org || Volume 3 Issue 1 || January. 2015 || PP-07-11

“Comparison between two statistical tests of significance”

G.V.Lakshmi
Associate Professor of Statistics
Dhruva Intitute of Engineering&Technology
Hyderabad, Telangana, India

ABSTRACT: When comparing two treatments or characters we cannot rely on just the
numerical differences. This is because each group is represented by only a sample of
observations and if other samples were drawn the numerical values would change .This
paper describes the comparison between two statistical tests of significance using numerical
calculations.
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I. OBJECTIVE:
Statistical science provides an objective procedure, called a test of significance, for distinguishing
whether the observed difference suggests any real difference between the two groups or the difference could be
due to chance.

The’t’ test of significance is one such statistical procedure. The procedure to carry out the’t’ test:
[1] t" value = Mean Difference / SED
[2] Mean Difference = Mean of Treat.1 - Mean of Treat.2

Each mean value is obtained by dividing the sum of all observations by the Number of observations.
SED refersto Standard Error of Difference between two treatment mean Values. We use SED
because we are testing the difference between two Mean values.

3. SED = Standard Error x {O 2. r}.
Where r is the # observations on each of the two treatments.

Procedure to carryout t test

To calculate SED:

Calculate Correction Factor (CF) for each treatment
CF = Square of (Sum of observations) / r

Calculate Sum of Squares (SS) for each Treat.
SS = Sum of (squares of individual observations)

Calculate Standard Error (SE) for each Treat.
SE =0 SS-CF ,r-1
Finally Calculate SED

SED=SEx0O2.r
Where 'Standard Error' is computed as the sq root of pooled variance of the two treatments, assuming that the
variance of individual treatments are statistically equal. Thus the values for the Mean Difference and SED are
calculated to arrive at the calculated’ value. Finally, the calculated 't' value is compared with the theoretical
value from a 't' Table at 5% or 1% probability level for the given sample size. Based on the comparison of
calculated’ value with the theoretical’ value from the table, we conclude:

e If the calculated’t value is greater than the theoretical’ t value, then the difference between the two
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treatments is significant. This means the difference is not likely due to chance but more likely due to a real

difference between the two treatments.

e If'the calculated’ value is less than the theoretical’ value, then the difference between the two treatments is
not significant. This means the observed difference is more likely due to chance and we conclude that the two

treatments are not different.

An Important Caution: While applying the’ t* test, we should identify whether the two sets of values are
independent or interdependent. If the sets of values are independent, then we consider the values as unpaired and

carry out the’t’ test.

If there is any correspondence (or interdependence) between the individual values in the two sets, then the
values should be paired and difference taken between individual set of values and analyzed directly.

If we ignore this interdependency, we may overestimate the error of difference and underestimate the
significance. Let us study this important statistical procedure with the help of examples.

Example of Unpaired’t’ tests

Example 1: The following yields were recorded when two sorghum cultivars were tested at ten locations.
Determine whether a true difference exists in the performance of these two cultivars:

e Assuming the samples is independent.

e  Assuming the samples could be paired.

(a) Letuscarry out an unpaired t test assuming the samples are independent.

Location CSH 5 SPH224 (100

YIELD kg/ha)

1 415
2 40.2
3 425
4 426
5 41.0
6 32.2
1 319
§ 36.0
9 36.8
10 32.1
==Sum | 376.8 3135

Mean 3768 31.35
CF 14197.80 | 9828.23
Sum Sq. 1437540 |10367.2
SE 444 11

26.1
24.0
25.0
213
26.2
40.8
373
41.7
322

38.9

Step 1 :

Get the sum of the vields for each cultivar
and then the mean vields.

Step:

Calculate Correction Factor(CF):
={S5q(376.8)/10}; {5q(313.3)/10}

Step 3 :

Square each value to calculate the Sum of
Squares for each cultivar.

Step 4 :

Calculate Standard Error (SE) : = Sq.root{(Sum
Sq-CF)/(Obs.- 1)}
=sqroot{(14375.40-14197 80}/ (10-1)}:

= Sq.root{(10367.21-9828 23}/ (10-1)}
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Location CSHS  SPH224 | teP™:

YIELD (100 kg/ha) .
Wa have two Standard Errors. Caleulata the pooled S3E. Pooled SE=8E1 +

1 415 26.1 SEZ/2

2 40.2 24.0 Caleulste Standard Error of DifE

2 ) SED =8E {8q.root{2/20. ¥

. 425 25.0 5ED=6.39{q5;.°;m(3fn)3}w

4 426 213  |SED=272

5 41.0 262 Step T.;

6 322 40.8 Calculate the 't valus

7 319 373 t' =Mean Differance / JEQ ' =(37.68-

- = - 31.35)/2.72

8 36.0 417  [t=23

9 36.8 322 |siepss

10 321 389

Earlier wa found that cgloulaed’t'=2.32.
=== Sum 3768 335
5 Mow = Caleulatd Yt value with tabla 't walus for 18 gf {{10-1)H10-
Mean 37.68 3135 ljci‘;tciﬁiﬁbabﬂ{iﬂtj}- (ubl;tr:lu_::;‘.lﬂj ¢ value for 18 64 € B
CF 14197 80 | 9828 23
Sum Sq. 14375 40 (10367 21 \As teal. is greatar than 't'tab. We concludathat the differsnes in yisld is
significant.

SE 444 774
Pooled SE 6.00 Hence, CSH § yielded better than SPH 224,

(b) Now we will conduct a paired‘t’ test assuming the samples are interdependent.

SPH 1. 't" value = Mean Difference/ SED
Location CSHS 224 difference .
YIELD (100 d Mean Difference now refers to the mean of the
kg/ha) differences between the individual pairs in the

data. This Mean Differenceis obtained by the

1 415 26.1 154 . .

. T 240 62 sum of differences divided by the number of
- 402 = - pairs of observations. Remember that the

3 425 250 173 number of observations refers to the number
4 42 4 213 13 of pairs of observations.

3 41.0 262 14.8

6 322 108 56 Aswe are testing only one mean the divisor will
- — . = be SEM and not SED. SEM refers to Standard

! 31.9 37.3 .4 Error of a Mean, while SED refers to Standard.
g 36.0 417 5.7 Error of Difference between TWO Mean values.
9 36.8 322 46

10 32.1 389 6.3

== Sum | 63.3

Mean 633

Example of Paired‘t’ test.
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difference
d 1.'t" value = Mean Difference / SED To
calculate SEM:
154
162 a. Calculate correction factor (CF)
175 CF =sq (sum of diff.)/ No. of obs.
213 b. Calculate the sum of squares(S5)
148 8= Sum of(Sq of individualdiff.)
3.6
54 c. Calculate the Standard Error(SE)
57 SE = sq.root{($5-CF) / (No. of obs. -
1); O SS-CF  n-1
46
6.8

d. Finallv calculate SEM
SEM = 5E/ {sq.root(No. of obs, )}

SPH224 difference Stepl:

CSHS5 SPH 224
Location YIELD (100
kg/ha)
1 415 26.1
2 402 240
3 425 230
4 426 213
3 41.0 262
] 322 408
7 il9 373
8 36.0 417
9 368 322
10 32.1 389
<= Sum | 63.3
Mean | 6.33
CSHS5
Location YIELD (100
kg/ha)
| 415 261
2 402 240
3 425 25.0
4 426 213
j 41.0 262
6 322 408
] 319 373
§ 36.0 417
9 36.8 322
10 32.1 389

<= Sum | 63.3

Mean

6.33

d

15.4
16.2
17.5
23
148
-5.6
34

46
6.8

Calculate the vield difference at each location
ta_kf'ng sign into account.

Step 2:

Calculate the sum of differences

Step 3:

Calculate the mean difference by diving the
sum of differences by the number of pairs of
observations.

Step 4:

Calculate the correction factor (CF).
=1{5q(63.3)/ 10} =400.69
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SPH

Location CSHS 224 difference Sq(diff.)

YIELD (100 d sqid)
kg/ha)
1 415 26.1 1.54 237146
2 402 240 162 262 44
3 425 2.50 1.75 306.23
4 42 6 213 213 435 69
5 41.0 262 148 219.04
i 322 40 8 -0.86 13.96
1 319 373 .34 2916
8 36.0 41.7 0.57 3249
g 368 322 046 2116
10 321 389 -0.68 4624
Sum 633 | 1681:39
Mean 6.33
CF 400.69
SE 11.93
SEM 3.77
Sum 63.3
Mean 6.33
CF 400.69
SE 11.93
SEM 3.77

Step 5:

Calculate the squares of difference
at each location and the sum of these
squares of difference.

Step 6:
Calculate the Standard Error (SE)

=5q root{(S5-CF)/(No. of Obs.-1)}
=Sq root{(1681.59-400.69)/9}=1.193

Step 7:
Calculate the Standard Error of

Mean(SEM)

SE/ {Sqroot(No. of Obs)}
=11.93/ {Sqroot(10)} =3.77

1681.59

Step 9: Hence, we conclude that yield differences between CSH 5 and SPH are not really

different

1.  CONCLUSION
In this paper I observed that there is no significant difference between two types of t-

tests, after conducting various experiments using numerical calculations. Whether the sample
is Independent, or paired one can observe that the yield differences are approximately same.
This concept has got many applications in Bio medical statistics to verify whether the drug is
effective by adopting different types of t-tests.
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