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t — Test for unmatched
samples

Tests the difference between two
iIndependent sets of measured
(interval) data that are normally

distributed.
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== When used?

« With interval (accurately measured) data.

« With data that are unmatched.
— There Is a separate t-test for matched data.

* With normally distributed data.
— A normality test should be done first.

* With samples that have a similar Standard
Deviation.
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== Question

» A student wanted to find out If two adjacent
areas of soll (one treated with fertiliser and
one untreated) produced different amounts
of biomass after 3 months.

« She randomly sampled 11 plots using a
guadrat and measured the dry biomass of
each ¥4 square metre above ground level.
She applied a t-test to the data.



SES State the hypotheses

* Null hypothesis:

— There is no significant difference between the
biomass produced from the treated &
untreated soills.

 Alternative hypothesis:

— The biomass produced by the treated &
untreated solls will be significantly different.

* Note that in this case we are not predicting the
direction of the difference, we are just saying they
are different.



Tabulate the data

Biomass yield (gm-)

Without
fertiliser

55.2

58.4

60.2

62.3

64.0

65.4

66.9

68.4

70.8

72.3

75.3

fertiliser

58.2

61.2

64.3

66.2

69.1

70.4

71.6

72.0

/3.8

76.3

82.4

Both sets of samples were randomly chosen from different areas of

soil.

Previous research has shown that biomass is normally distributed.

The ranges of these distributions are similar, indicating that the

standard deviations probably are also.

A two tailed test is being used because H, has no direction.




Call one sample Calculate the
X and the other Y  sample means

Biomass (gm-?) Biomass (gm-?)
Without With Without With
fertiliser fertiliser fertiliser fertiliser

(X) (Y) (X) (Y)
55.2 58.2 55.2 58.2
58.4 61.2 58.4 61.2
60.2 64.3 60.2 64.3
62.3 66.2 > 62.3 66.2
64.0 69.1 64.0 69.1
65.4 70.4 65.4 70.4
66.9 71.6 66.9 71.6
68.4 72.0 68.4 72.0
70.8 73.8 70.8 73.8
72.3 76.3 72.3 76.3
75.3 82.4 75.3 82.4
Mean 65.38 69.59

il o B,



Calculate squares of each sample &

il o B

add them up

Without With

fertiliser 2 fertiliser 2
) X v) v
55.2 3047.04 58.2 3387.24
58.4 3410.56 61.2 3745.44
60.2 3624.04 64.3 4134.49
62.3 3883.29 66.2 4382.44
64.0 4096.00 69.1 4774.81
65.4 4277.16 70.4 4956.16
66.9 4475.61 71.6 5126.56
68.4 4678.56 72.0 5184.00
70.8 5012.64 73.8 5446.44
72.3 5227.29 76.3 5821.69
75.3 5670.09 82.4 6789.76
65,38 4740%.28 69,59 53749.03
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Calculate the Variance (s,?)of

-l o B

sample x
4 X2 \ « Where:
SZ — _ )_(2 —n, = the
X N number of

\ X / items In

sample x
s,2 = 47400.28/11 — 65.382 _9
— X =the

sqguare of the

= 34.57
mean of X.



ilNow do the same for the Variance
(s,*)of sample y

 Where:

—-n, = the
number of
items In
sample y

sy2 = 53749.03/11 — 69.59° __9
— Y =the
sqguare of the

= 43.51
mean of y.
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== So...

* We now have the variance of sample x:
—s,2=34.57

* And the variance of sample vy:
—s,7=43.51



Now calculate the estimated pooled
variance

2 2
sz _ NS+ NS,

n,+n, —2

= 11x 34.57 + 11x43.51
11+11-2

= 858.88/20

= 42.944

il o B
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(65.38-69.59)V121
6.55V22

-46.31/30.72

-1.51 t =151

If t IS negative
then drop the sign
to make it
positive.



Calculate the Degrees of Freedom

* DoF=n,+n,—2

* DoF=11+11-2 =20

\
| \
(ii-‘

il o Ban



Look In printed t-

test tables

Look for the critical
value (t.) for the
appropriate DoF.

Reject the null
hypothesis & accept
the alternative
hypothesis if t is
greater than or equal
to tg..

df P=005 P=001 P =0.001

1 1271 63.66 636.61
> | 430 9.92 31.60
3 | 318 5.84 12.92
4 | 278 4.60 8.61
5 | 257 4.03 6.87
6 | 245 371 5.96
7 | 236 3.50 5.41
g | 231 3.36 5.04
9 | 226 3.25 4.78
10 | 223 3.17 4.59
11 | 2.20 3.11 4.44
12 | 218 3.05 4.32
13 | 216 3.01 4.22
14 | 214 2.98 4.14
15 | 213 2.95 4.07
16 |2.12 2.9 4.02
17 |21 2.90 3.97
18 | 2.10 2.88 3.92
19 L 2da0 2.86 3.88
sw 2,85 3.85

| 21 | 208 2,83 3.82




So...

1.=2.09

crit
t=1.51

Cannot Reject H,

— There 1s no significant difference between the
biomass produced from the treated &
untreated soils.

* The probability that the two samples are from the
same population is greater than 5% - this Is too
high.



== There Is an easier way

o E nter yO ur tWO iSOf isert Ifgrmat. Tools Data Window Help
samples into Excel. e
* Enter the following witout| Win |
formU|a |nt0 a Ce”: fertiliser | fertiliser
=TTEST(A3:A13,B3:B13, : & | m
3 55.2 58.2
1,2). . 584 | 612 ttest 0.07
— This gives you the 1 o
probability of the two T B
samples being the g oo | 116
same — In this case 0 708 | 73.8

0.07 which is too high. 231

Click image to launch Excel
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