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Function: ZTEST

Purpose: Calculate the likelihood of getting the sample statistic
(or more extreme) by chance — assuming null hypothesis is true.

FEATURES:
Assumptions: There is a single population
Population standard deviation is known.
Nature: Excel functions automatically updated if data changes.
Three Arguments (or Inputs):
1) Range or Array: the range of sample data being tested
2) Mu-zero: Value of the null hypothesis
3) Sigma: Standard deviation of population
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Run Hypothesis Tests
from this data: B1:1241

Data for Q1-Q4 (B-E) Is Binary: 0=No, 1=Yes.
Data for Q5-Q6 (F-G) Is Ordinal (discrete): 1-5.
Data for Q7-Q8 (H-1) is Quantitative (ratio).

A B C D E F G H |
1 1D al Q2 a3 Q4 Q5 Qb a7 Qa8
2 1 0 1 0 0 3 5 67 5
3 2 0 1 0 1 4 1 62 4
4 3 0 1 0 1 3 4 60 5
5 4 0 1 1 0 4 5 o0 4
b 5 0 0 1 0 3 1 71 3

Excel instructions and data at:
www.StatLit.org/xls/20121saacson240Data.xIs
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A: From the Formula ribbon,
Select ““More Functions?’

" I

Home Insert Fage Layout Formulas Data Review View

5 - - o~ : 5 - o :
I B E0PE B @ @ iy
Insert Autosum Recently Financial Logical Text Date& Lookup & Math kMMore MName e
Function > Used = = et = Time = Reference ~ & Trig = Functions * | Manager B Create from S
Function Library Defined Mameas
K3 . Jx More Functions 3
_ A _ B _ C _ D _ E _ F _ G| Browse and select from a list of
1 Queston 01 @ @ 4 a5 Qf enfttieie
2l 1 0 1 0 0 3 functions.
3 | 2 o 1 o 1 4 1 62 4
Al 3 0 1 0 1 3 4 60 3
| 4 0 1 1 0 4 3 60 4
b6 5 0 0 1 0 3  § Fal 3
Fall 6 o o o o 5 2 /6 v]
8 | 7 0 0 1 0 1 1 63 3
3 | 8 1 0 0 0 4 3 63 3
10 | O 1 0 1 0 3 3 29 Fi
11 10 o 1 1 1 2 1 67 v]



Hypothesis Tests [Excel 2008]: Function-ZTEST

B: Select ‘Statistical’
and then select ‘Z.Test’

Page Layout Formulas Data Review
TELEIX]
I
Ji= Use in Formula
rancial Logical Text Date & Lookup & Math Maore Name
- - L 4 Tlm,E - Rtf E.[ En ':E - & T”g - Fund|uns 'll' h-'lanagcr E EFE HtE fl"ﬂi'l‘l EE IE ﬂ'.HL‘II'I
Function Library E Statistical > |
e B Engineering * T.TEST
C D E F G| 5 cube E TREND
Q2 a3 Q4 Qs D,E ﬁj Information * TRIMMEAN
1 0 0 3 [k Compatibility » —_—
1 0 1 4 1 b2 -
1 0 1 3 4 60 VAR.S
1 1 0 4 > 60 VARA
0 1 0 3 1 71 VARPA
L 0 0 2 - 76 WEIBULL.DIST
0 1 0 1 1 63
0 0 0 4 3 65 i



Hypothesis Tests [Excel 2008]: Function-ZTEST 6

GOAL

How to conduct a one-population hypothesis-test using
the Excel 2008 Z. TEST function in two situations:

1) Test of Measurements
2) Test of Proportions
Assumption: Population standard deviation is known.

Notation for the three arguments of Z. TEST function:
« Array: the range of the sample data.

e X: The value, mu, of the null hypothesis.

e Sigma: The population standard deviation.



Hypothesis Tests [Excel 2008]: Function-ZTEST 7

la Z.Test for Mieasures:
Sigma is known (entered)

Function Arguments I.iﬁ

Z.TEST
Array |H1:H4 | = {Q7767;62;60}
X 52 FRs| = 62
Sigma | 3,605551 FRs| = 3.605551
= 0.315477008

Returns the one-tailed P-value of a z-test.

Sigma is the population (known) standard deviation. If omitted, the sample standard
deviation is used.

Formula result = 0.315477008

Help on this function | QK | | Cancel

Sample mean is 63
P-value 1s 0.315...
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1b Z.Test for Measures:

Sigma is estimated from sample

FFunl::tl'c:nn Arguments I. ® |-3-?-
LTEST
, Array |H1:H4 5| = {o7iene2e0)
Leave blank T —

m E
0.315477021

Returns the one-tailed P-value of a z-test
<3 =
Sigma is the population (known) standard deviation. If omitted, the sample standard
deviation is used, P

Formula result = 0,315477021

Help on this function | QK | | Cancel

Sample standard deviation Is 3.605551
Note: the p-value is still 0.315 (with n=3)
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lc Z.Test for Measures:
Summary

The sample standard deviation can be used to estimate
the population standard deviation.

There Is no adjustment for this new source of variation.
This modified Z.TEST is not the same as a T-TEST.

Using the sample standard deviation for small samples
(n < 30) can result in p-values that smaller than those
given by a T-Test. This increases false positives.
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2a: Test for Proporxtions
Sigma is entered

Function Arguments @I&J

Z.TEST
Array C1:C241 B| = {02%11;1;1;0;0;0;0;0;1; 1,0;1;0;0;0;
X |0.25 & = 0.25
Sigma | 0,44953 [F% = 044953

= [@.157410719
Returns the one-tailed P-value of a z-test.

Sigma is the population (known) standard deviation. If omitted, the sample standard
deviation is used.

Formula result = 0.157410719

Help on this function | QK J | Cancel |

This analysis assumes the data are zeros and ones.
In this case, the mean is always the proportions of ones.
Sample mean i1s 0.28
P-value 1s 0.1574...
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2b: Test for Proportions
Sigma is estimated from sample

Function Argumenits | v ﬁl

Z.TEST
Array CLC241 IE = {Q251;1;1;1;0;0;0;0;0;1; 1;0; 1;0;0;0;1
Leave blank X |0.25 B = o.2s
Sigma |E_i| = Mum
= 0.15740915

Returns the one-tailed P-value of a z-test.

Sigma is the population (known) standard deviation. If omitted, the sample standard
deviation is used.

Formula result = 0.15740916

Help on this function | CK I | Cancel |

Sample mean (p) is 0.28. p*q = 0.2016
Sample Std Dev = Sgrt(p*qg) = Sqrt(0.2016) = .4495
P-value i1s 0.1574....




Hypothesis Tests [Excel 2008 ]: Function-ZTEST 12

Conclusions

Excel 2008 offers a single-population Z-Test
function for measures and proportions. It does not
offer a single-population T-Test.

To use this function for proportions, the outcomes
must be coded as zero and one.

Excel can do this test when the proportions are
coded differently from zero and one. Showing how
IS beyond the scope of this presentation.

Excel does allow for two-tail tests, but that i1s more
Involved. See the Excel Help system for details.
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B: From “NMore Functions?’,
select “Statistical”’
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C: From “Statistical’’,
select ““Z.Test”
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2c Z.Test for Proportions:
Summary

Z. TEST Is a good hypothesis test of proportions in a
single population if the data is coded as zero and one.



