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P-value and a level
How to calculate the example of the presentation in SPSS

Problem Statement
The manufacturer says their gummy bear bags with 100 gummy bears in each have an average of 50 red
bears in them. We, as critical scientists, formulate the following hypotheses:

HO: The average of red bears in each bag is 50.
in other words: HO: pu =50

H1: The average of red bears in each bag is different from 50.
in other words: H1: u# 50

Data collection
We buy 10 bags and count the red bears of each bag. Now we open SPSS and put the data (the number of
red bears per bag) as a variable in and adjust its characteristics.
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Mean and standard deviation calculation — descriptive statistics

Now we calculate the mean (x) and the standard deviation (SD) of the red bears per bag.
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There are on average 53.70 red bears per bag. And the SD for our sample is 4.715. This means, that there
are on average more than 50 red bears in each bag. Good for us. Nevertheless, the seller seems to be a liar
as he claimed to give us exactly 50 red bears per bag.
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One-sample t-test — inferential statistics

To test our result for statistical significance, we perform a one-sample-t-test. We set the alpha-level (a) as
the probability of rejecting the null hypothesis when the null hypothesis is actually true. In other word: It is
the probability of making a wrong decision. It is set by the scientist and often at a = 0.05, meaning we tolerate
a chance of 5% being wrong when rejecting it.

3 “Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor - a X
Eile Edit View Data Transform Analyze Graphs Utilities Extensions Window Help
[ — Power Analysis > B 4 (. Q
EHEe 0 ey o = N )
T eports
1: RedBears 48 Visible: 1 of 1 Variables.
' Descriptive Statistics >
|ARedBears o Bayesian Statistics s var var var var var var var var ar var var var var
1 48 B
2 58 Tables >
3 59 Compare Means * [ Means
4 3 General Linear Model » A T
; : Generalized Linear Models > [ Independent-Samples T Test.
Miged Models ’ Summary Independent-Samples T Test
7 52 Comelate >
8 55 . A paired-Samples T Test
Regression >
9 56 | N One-Way ANOVA ..
10 49 Loglinear
1 Neural Networks >
12 Classify 5
13 Dimension Reduction >
14 Scale 4
15 Nonparametric Tests >
% Foracasting >
17
T Survival >
19 Multiple Response >
20 [ Missing Value Analysis. .
21 Multiple Imputation >
22 Complex Samples >
2 B Simulation
4
2, Quality Control >
S
— Spatial and Temporal Modeling »
27 Direct Marketing >
m =
< b
Data View Variable View
One-Sample T Test.... IBM SPSS Statistics Processor is ready Unicode:ON
@ ¥ . "
File Edt View Data TIransform Analyze Graphs Utiities Extensions Window Help
— i == Al
BHE Me~FLIAT A ESE JOMEQ
1: RedBears 48 Visible: 1 of 1 Variables
lRedBears var var var var var var var var var var var var var var var var var
1 43 =
2 58
3 59
4 61
5 493
50 R One-Sample T Test x
7 52 Variabl
- = Test Variable(s) ’—|Qp“m5
Read Bears
: L a
10 49
1
12 .
. [«] Test value: Claim of the

: | / manufacturer: 50
16 |

18 Test Value [ Estimate effect sizes
o | I | (o o]

< »

Data View Variable View

IBM SPSS Statistics Processor is ready 5 Unicode:ON




#& *Output8 [Document] - IBM SPSS Statistics Viewer

Eile Edit View Data

wHOE &

Transform  Insert Format Analyze Graphs  Utiities Extensions Window | wp T.Test

A M e~ KL 2w HE

Page |5

& [ ouput Valid N (istwise) 10 One-Sample Statistics
Lo
= D:smm, Std. Error
B Tite T-TEST N Mean 'Std. Deviation Mean
[ %g:‘s‘; o e s Read Bears per Bag 10\ s\ ans/ 1.491
@ Log /VARIABLES=RedBears \_/ ~—
& & T-Test /ES DISPLAY (TRUE)
‘EL’“; /CRITERIA=CI (.95) . One-Sample Test
t otes
U One-Sample Stati TestValue = 50
|G One-sample Test || ® T-Test
(§ One-Sample Effec 95% Confidence Interval of the
Difference
One-Sample Statistics v v Mean
P . t df Sig. (2-tailed) Difference Lower Upper
Std. Error
N Mean  Std Deviation Mean Read Bears per Bag 2.481 9 035 3.700 .33 7.07
Read Bears per Bag 10 5370 4715 1491
One-Sample Test
TestValue = 50
95% Confidence Interval of the
erence
1 df Sig (2-talled)  Difference Lower Upper
Read Bears per Bag 2481 9 035 3.700 33 7.07
One-Sample Effect Sizes
Point 95% Confidence Intarval
Standardzer®  Estimate Lower Upper
Read Bears perBag  Cohen'sd 4715 785 053 1484
Hedges' correction 5160 7 049 1.356
a The denominator used in estimating the effect sizes.
Cohen's d uses the sample standard deviation.
Hedges' correction uses the sample standard deviation, plus a correction factor.
< > v
1BM SPSS Statistics Processor is ready ﬂ Unicode:ON

The p-value (yellow circle) is below the set alpha-level of 0.05. We can successfully reject the Ho, thus we
can claim, that the manufacturer is lying to us and we proved it with statistical significance.



