T Tests in Excel

Example 1 (1-sample T-Test): The data file Score.xIsx has final scores for the
STATS 101 class at a university. Test if the true mean p for STATS 101 class

equals 90.

This problem is formulated as testing Ho: 1t =90 vs. Hy: p# 90.

Start with SCORE data in cells A2:A61. Microsoft Excel does not have a 1-sample t-test
function, so you need to compute the mean (Figure 1a), sd (Figure 1b), the t-statistic (Figure 1c)

in Excel from the following formula:
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and then using the Excel function

tdist to compute the P-value using the formula
P-value =2xP(t, , >tz |) as shown in Figure 1d.

Note that '=tdist(|toss|,n-1,2) gives the P-value for 2-sided alternative (Figure 1d), and

'=tdist(Jtoss|,n-1,1) gives the P-value for 1-sided alternative.

C3 Je | =AVERAGE(A2:AB1)
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1 | Score n 60
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Figure 1a: Computing xbar in Excel

Figure 1a: Computing sd in Excel

cs f | =(c3-c2)/(ca/sarT(C1))

A B C D E F
1 Score n 60
2 76 mu0 90
3 85 xbar 7488333333
4 78 =d 10.61673075
5 70t obs  [11.02911991]
6 786 PValue 5 76993E-16
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TDIST - X v ﬁr| =TDIST{ABS(C5),C1-1,2)
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3 85 xbar 74.88333333

4 78 sd 10.61673075
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6 78 P-Value |=TDIST(ABS({
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Figure 1c: Computing togs in Excel

Figure 1d: Computing P-value in Excel
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T Tests in Excel

Example 2 (2 Independent Samples T-Test): Measured weights 0f 20 '3 lbs
hamburger meat’ packets from Grocery storg A and 15 from Grocery Store B are
given in the data file Weights.xlsx. Test to see i rue means of '3 Ibs
hamburger meat’ packets from Grocery store A and Grotery Store B are equal.

The null hypothesis Hy: 1 = [, is to be tested vs. the alternative Hy: g # M.

Start with Grocery Store A data in cells A2:A21 and Grocery Store B data in cells
B2:Al6.

Go to Cell E2, and click on Formulas/More Functions/Statistical/ TTEST, select
range A2:A21 as Arrayl, and B2:B16 as Array2, Tails = 2 (for 2-sided alternative),
and Type = 2 for running the t-test for Equal Variances Case, and click OK (see
Figure 2a), which will return P-value of 0.063191.
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— Home Insert Page Layout Formulas Data Review View
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fe | X | d (A B B @ )
Insert AutoSum Recently Financial Logical T » G & 1 .
Function Library Defined Names

TTEST v (0 X  |fe| =TTEST(A2:A21,82:B16,2,2)+TTEST(A2:A21,82:B15,2,2)

A B C D E F G H |
1 A B P-Value
2 3 2.85 Equal Variances Assumed |315,2,.2} .l
3 2.95 2.83 Unequal Variances
4 3 31 Function Arguments l D S|
5 2.94 2.81
6 3 3.67 TTEsT -
7| 302 2.93 Arrayl |A2:A21 [ = 13:2.95329433.02,2.95,2.95;...
2 2.95 2.92 Array2 B2:B15 @ = [2.65;2.8%;3.1;2.81;3.67,2.93;2.92;
3 2.95 3.15 Tails |2 = - 2
10 2.95 3.04 Type [ EJ -
11 3.05 2.87

= 0.057294336
12 2.05 33 Returns the probability assodated with a Student's t-Test.
13 2.96 3.45
Type is the kind of t-test: paired = 1, two-sample equal

14 2.34 3.53 variance {homoscedastic) = 2, two-sample unequal
15 2,95 3.51 variance = 3,
16 3.07 3.01
17 3.03 Formula result = 0.120485116
18| 234 Help on this function [ oK ] I Cancel
19 2.93
20 2.96
21 3.05

Figure 2a: Running 2-sample T-Test for Equal Variance case
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T Tests in Excel

The T-Test for Unequal variances Case is run the same way, the only difference is that Type = 3 in this
case. The P-values for the 2-sample T-Test run both ways are shown below:

P-Value
Equal Variances Assumed 0.063191
Unequal Variances 0.116863

Since the P-values in both cases > .05, the null hypothesis of equal means is not rejected for data of
Example 2.

Example 3 (Paired T-Test): The data file Burger_Sales.xlsx shows daily sales of
two adjacent fast food places for 14 randomly selected days. Test to see if the
average sales of the two fast food restaurants are equal.

The data in this example is PAIRED since the sales for the two restaurants are for
same day, and we will need to run the paired T Test for this example. Start with
data in cells A2:A15 (McB sales) and B2:B15 (DK sales), and click on
Formulas/More Functions/Statistical/ TTEST. Select input ranges, Tails = 2, Type

= 1 (for Paired T-Test), click on OK (Figure 3), to get P-value of 0.033599. Since the
P-value for Example 3 data is < .05, we conclude that the average sales at the two stores are not
equal.
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Insert | AutoSum Recently Financial Logical Text Date & Lo 5 M . -

Function Library . R - - Defined Names
TTEST - v | =TTEST(A2:A15,B2:B15,2,1)+TTEST(A2:A15,B2:B15,2,1)
A B C D B F G H 1

1| McB DK

2 | 10043 9028 p-Value for paired T-Test |315,2,1} .l

3 | 947.05 73965 s N
4 903.83 07563 Function Arguments l 2 ﬂ?—]
5 | 3454 38218 TTEST

6 | 796.76 629.02 Arrayl | AZ:A1S El = [1004.27;947.05;993.8%;345.4;7...
7 82344 59077 Array2 |B2:B15 [(] = 1902.8;739.65,975.63;382.18;629.0
g 75521 574.36 e o =

g 93582 668.39 Type [1 B -1
10 11143 773.89 =

= 0.03359945
i; ;82192 :]] ;g;g Returns the probability associated with a Sb.u::nfkls :—Te:t. d | |
T i i t-test: pai =1, tw

13 969.58 11277 vee I\cs'ari:ncg moomoscsed:sai;rc?=2, bn'goﬂ:fnrgfaeuﬁggzal
14| 1007.8 97463 variance = 3.
15| 10901 1001.3
16 Formula result = 0.067198399
17 Help on this function OK ] | Cancel
18

Figure 3: Running Paired T-Test for Example 3
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