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Assignment

Input data (Pulse.xls with 240 rows)
www.StatLit.org/xls/Create-Confidence-
Intervals-Excel2010-Data.x1sx

Create Excel spreadsheet (4 tabs: one per slide):
1. Single sample: Create slides 5 and 7.

2. Two samples: Create slides 9 and 10.
Note: slide 10 involves an array formula.

3. Upload completed spreadsheet.
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Using Excel to Build
One-group Margin of Exror

For single-sample (1-group) confidence intervals

1A: Use Excel Toolpak Descriptive-Statistics.
[Behaves like a command: no auto-update]

1B: Use CONFIDENCE function. It uses three
simple inputs: alpha, Stdev and sample size.
Recommended since it auto-updates.
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1A: Margin of Exror
using Descriptive Statistics

Wa -

From Data ribbon, select Data Analysis

&

From Data Analysis menus, select Descriptive Statistics.

Enter input range. Check box for “Labels in 1% row.”
Set “Output Range” to J19.

Check “Summary statistics” and “Confidence level.”
Press OK.
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1A: Margin of Exror
- - e - gs
using Descriptive Statistics
Row tl K L M N o P Q R
1\
19 a1 Qa2 [rE] a4 as a6 a7 ag
20
Mean 046 028 059 0437 348 259 6540 551
Standard Error 003 003 003 003 008 009 0O.7% 0.08
Madian o o 1 a a 2 a5 6
Mode o o 1 a 3 2 Ll [
Standard Deviation 050 045 049 042 1N 142 1.7 L16
Sample Variance 025 020 024 023 145 203 13908 135
Kurtosis -199 -103 -187 -170 033 -1.22 039 021
Skawness 017 059 -038 05 -057 043 034 0.15
Range 1 i i i 4 4 66 L]
Minimum o o o o 1 1 3 E]
Maxkmum 1 1 1 1 5 5 100 9
Sum 110 a7 1a2 BE Lit) 622 15697 1323
Count 240 240 240 240 240 240 240 240
Confidence Level[95%) 006 006 006 006 015 018 150 0.15
onfidence Level: Margin of Error =T*StdDev()/Sqrt(n)
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1B: Margin of exror (ME)
using CONFIDENCE Function

CONFIDENCE.T: Population std deviation unknown.
This is the most conservative: biggest ME.
Approaches confidence.norm as sample size increases.

CONFIDENCE.NORM: Population standard deviation
is known or the sample statistic is a proportion.

Excel CONFIDENCE functions return Margin of Error.
=Confidence.T (alpha, Sample std. deviation, sample size)
=Confidence.Norm (alpha, Pop. std. deviation, sample size)
If CL=95%, a=.05. Confidence.T = (T/Z)*Confidence.Norm

Use Confidence.Norm for proportions or size > 30

www.StatLit.org/pdf/Create-Confidence-Intervals-Excel2010-slides.pdf
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1B: Confidence Intervals
using Stdev.S and Confidence.T
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Using Excel to Build
Two=group Margin of Exror

For two-group confidence intervals of stacked data
(one subject per row) without pre-sorting:

2A: Use pivot tables, statistics and Z or T inverse
[Behaves like a command: no auto update]

2B: Use array IF function with core functions: average,
standard deviation, sample size and Z or T inverse

** If stacked data is sorted contiguously, can build two
separate confidence intervals use 1-group approach
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2B: Build 2-Grp Conf. Intervals
from AveragelF and {Stdev(IF)}

Row ] K L M N (e} P Q R Formulain col Sis for col R
12 Alpha Manual Entry
13 Sample size| =COUNTA(A2:A241)
14
15 Question Ql Q2 @3 Q4 a5 a6 Q7 Q8 AQuestion
16 Average 0.46 0.28 059 0.37 348 2539 654 =AVERAGE(H2:H241)
17 StDevSample 0.50 045 049 043 1.21 142 1179 =STDEV.5(H2:H241)
18 Stdev.S and confidence.T is most conservative Enter dollar signs ($) as shown
19 Margin Error 0.06 0.06 0.06 0.06 015 0.18 150 =CONFIDENCET($R12,R17 SR13)
20 Cnfint: Up-Right 0.52 0.34 0.65 0.43 3.63 2.77 66.90| =R16+R19
21 Cnflm:Loereﬁ_ 0.39 0.22 053 0.31 3.33 241 63.90f 5. =R16-R19
Average gives proportion if binary data is coded 0 or 1
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2A: Build 2-Grp Conf. Intervals
using Pivot Table Statistics
Row J K L M N Formula for cell to the left
17 1 GotoStep2 Confidence Level Manual entry
18 *x J= wm w= wx == =x =x = wx wa wm am am a= =x =x =e e
19 alifaz=0 aiifaz=1 Qa1
20 6 [Margin of Error % 12% :CONFIDENCE.NDRM(I-SNI?,NSZ,NSS)
21 Use Confidence.T if data is guantitative
22 Difference in sample propartions. 3%  |=ABS(M31-131)
23 Cl-Upper-Right 53% 60% 52% =N31+N20
24 Cl-Lower-Left 38% 36% 40% =N31-N20
25 Note: Formulas in columns Land M are determined by those in calumn N
26 Confidence Intervals overlap/touch? Manual entry
27 Is difference statistically significant? [ NO___| Manual entry. Use overlap test
28 wx wx wr ar wT *E Tr o Tr wr ET $T aw 4x Fr AT TE TE Tr
23 2 Column |~ jels
30 Values o 1 Grand Total
31 3 AverageofQl 045 0.48 0.46
32 4 stdbevofaQl 2 0.50 0.50 0.50
33 5 CountofQl 3 173 67 240
vom

Statistical Significance
and Confidence Intervals

If two 95% confidence intervals do not overlap, then
the difference in means is statistically-significant. But
the converse may be false: those cases that overlap may
still have differences that are statistically significant.

If the 95% confidence interval for one group does not
overlap the mean for the second, then the difference
in means is statistically-significant — at the 0.05 level.
In this case, the converse is also true: those cases where
the confidence interval overlaps the mean are not

statistically significant. See Conrad Carlberg’s article:
www.quepublishing.com/articles/article.aspx?p=1717265&seqNum=3

www.StatLit.org/pdf/Create-Confidence-Intervals-Excel2010-slides.pdf

14 K L M N Formula for cell to the left
15 1 Confidencetevel 095 | z(2tai)] 196  |-NORM.s.Nv(0.5+115/2)
16
17 Q2=0 Q2=1 Drag M19 to M18. Change =1to =0
18 2 Qlaverage 45% —AVERAGEIF($82:38241,"=1", $A2:3A241)
13
20 Change=1to=0inL20 Do not enter braces shown below!
21 3 QlStdev 50% i:STDEV(IF(5BZ:$BZ41:1,$A2:$A241)]}
22 Use CTRL-SHIFT-ENTER to create braces!
23
24 4 Qlsamplesize 173 —COUNTIF{$B2:68241,"=1")
25 5 QlMarginof Error 7% 12% =SN15*M21/SQRT(M24)
26
27 6 QlcCnfintUp-Right 53% 60% =M18+M25
28 Q1 CnfInt Low-Left 38% 36% =M18-M25
29 7 Overlap or touch?| YES
30 Is difference stat. significant?| NO Use overlap test
VoM Create
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Survey 95% Margin of Exror

Surveys typically give the size of the 95% margin of
error. E.g., + 3 percentage points.

This is the most conservative 95% margin of error for the
entire survey. It is computed for [1=50% so it is the
broadest for that sample size.

Bigger: A subgroup that is 25% of the whole group will
have a 95% margin of error that is twice as big.

Smaller: If T1=6.25% (1/16) for the whole group, the
actual 95% margin of error will be about a fourth of the
most conservative 95% margin of error.
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Assignment

Input data (Pulse.xlIs with 240 rows)
www.StatLit.org/xls/Create-Confidence-
Intervals-Excel2010-Data.xlIsx

Create Excel spreadsheet (4 tabs: one per slide):
1. Single sample: Create slides 5 and 7.

2. Two samples: Create slides 9 and 10.
Note: slide 10 involves an array formula.

3. Upload completed spreadsheet.
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Using Excel to Build
One-group Margin of Exror

For single-sample (1-group) confidence intervals

1A: Use Excel Toolpak Descriptive-Statistics.
[Behaves like a command: no auto-update]

1B: Use CONFIDENCE function. It uses three
simple mputs: alpha, Stdev and sample size.
Recommended since it auto-updates.
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1A: Margin of Exror
using Descriptive Statistics

H - 2 = . _ : ) |
H@ME IMSERT PAGE LAYOUT FORMULAS DATA etk et DV ACROBAT 5
. . " Flash Fill Bo &E Group - = 11313 Data Analysis
From Data ribbon, select Data Analysis N R Dupicasss: BB | 8 unmop « S Bysotves
From Data Analysis menus, select Descriptive Statistics. | Data Validation - =5 Eff Subtotal

AT CETRIT T pm v e gy Data Tools Qutling

!

Analysis

18 .4 jl Check the check box: "Labels in fi

Analysis Tools
NGB | €| B E F | & | H I J K

| ! ! | ! | ! ! | Anova: Single Factor -
1/Q1 02 Q3 Q4 Q5 Q6 Q7 Q8 A Create Margin of Error using Descri| |#nova: Two-Factar With R i, Cancel
Anova: Two-Factar With
t.org/pdf/Create-Cl| |Correlation
- Covariance
w.StatLit.org/Excel Bt
Exponential Smoothing
F-Test Two-5ample for Variances

Help
Input

Input Range: SAST:SHE2N

Cancel structions

Fourier Analysis
nu, select "Data As Histogram

Grouped By: [El Columns
]

Aows . AL:H241. M
[«] Labels in first row BAEEeFL SRS =

Output options

® Qutput Range: 1519 = Enter input range. Check box for “Labels in 1% row.”
SIL LA Set “Output Range” to J19.

I New Workbook CheCk ccsummary StatistiCS” and “Conﬁdence level,”
Summary statistics

Confidence Level for Mean: a5] %o PreSS OK
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1A: Margin of Exror
using Descriptive Statistics

Row J K L M N o P Q R
18
19 1 2 a3 o4 5 Q6 Qs Q8
20
Mean 046 0.28 059 037 348 259 6540 5.51
Standard Error 0.03 003 003 003 0038 009 0.76 0.08
Median 0 0 1 0 4 2 65 3]
Mode 0 0 1 0 3 2 76 ]
Standard Deviation 030 04> 045 048 121 142 11.79 116
Sample Variance 0.25 020 024 023 146 2.03 139.08 1.36
Kurtosis -1.99 -1.03 -1.87 -L70 -0.33 -L22 0.39 0.21
Skewness 0.17 0599 -0.38 056 -0.57 043 0.34 0.15
Range 1 1 1 1 4 4 66 B
Minimum 0 0 0 0 1 1 34 3
Maximum 1 1 1 1 3 3 100 9
Sum 110 67 142 88 835 622 15697 1323
Count 240 240 240 240 240 240 240 240

Confidence Level(95%) 0.06 0.06 0.06 0.06 0.15 0.18 1.50 0.15

onfidence Level: Margin of Error =T*StdDev()/Sqrt(n)
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1B: Margin of exror (IVIE)
using CONFIDENCE Function

CONFIDENCE.T: Population std deviation unknown.
This 1s the most conservative: biggest ME.
Approaches confidence.norm as sample size increases.

CONFIDENCE.NORM: Population standard deviation
1s known or the sample statistic i1s a proportion.

Excel CONFIDENCE functions return Margin of Error.

=Confidence.T (alpha, Sample std. deviation, sample size)

=Confidence.Norm (alpha, Pop. std. deviation, sample size)
If CL=95%, o= .05. Confidence.T = (T/Z)*Confidence.Norm

Use Confidence.Norm for proportions or size > 30



Row

12
13
14

16
1/
18
19
20
21
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1B: Confidence Intervals
using Stdev.S and Confidence.T

J K L M M O
Question Ql a2 Q3 Q4 as
Average 0.46 0.28 0.39 0.37 348
StDev Sample 050 045 049 048 1.21

Stdev.S and confidence.T is most conservative
Margin Error 0.06 0.00 0.00 0.06 0.15
Cnfint: Up-EighT 0.52 0.34 0.65 043 3.63

Cﬂﬂﬂ't:LGW-LEf‘I:I 0.39 0.22 0.53 0.31 3.33

Q
Alpha

Sample size

Qb
2.39
1.42

0.18
2.77
2.41

Q7
65.4
11.79

1.50
66.90
63.90

R

0.05

240

Qs

3.51

1.16

0.15

.60

3.36

Formula in col Sis forcol R
Manual Entry
=COUNTA[A2:A241)

Question
=AVERAGE(H2:H241)
=STDEV.S5(H2:H241)

Enter dollar signs (5) as shown
=CONFIDENCET(SR12,R17,5R13)
=R16+R19

=R16-R19

Average gives proportion if binary data 1s coded 0 or 1
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Using Excel to Build
Two=group Margin of Exror

For two-group confidence intervals of stacked data
(one subject per row) without pre-sorting:

2A: Use p1vot tables, statistics and Z or T inverse
[Behaves like a command: no auto update]

2B: Use array IF function with core functions: average,
standard deviation, sample size and Z or T inverse

** If stacked data 1s sorted contiguously, can build two
separate confidence intervals use 1-group approach



Row

17
18
15
20
21
22
23
24
25
26
27
28
29
30
31
32
33
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2A: Build 2-Gxp Conf. Interxrvals
using Pivot Table Statistics

J K L i M Formula for cell to the left
1 GotoStep2 Confidence Level 0.95 Manual entry
Fk * Hk Eak Ek Hk Eak ok Hk Eak Fdk Hk Eak Hk Fk Eak Hk E Eak
Q1ifQ2=0 Q1ifQ2=1 Ql
6 fMargin of Error 7% 12% 6% =COMNFIDENCE.NORM(1-5N17,N32,N33)
Use Confidence.T if data is guantitative
Difference in sample proportions. 3% =ABS{M31-L31)
Cl-Upper-Right 53% 60% 52%  |=N31+N20
Cl-Lower-Left 38% 36% A0% =MN31-N20
Mote: Formulas in columns Land M are determined by those in column N
Confidence Intervals overlap/touch? YES Manual entry
Is difference statistically significant? NO Manual entry. Use overlap test
Eak Hk Eak Ek Hk Eak ok Hk Eak Fdk Hk Eak Hk Fk Eak Hk E Eak
2 Column | = els
Values 0 1 Grand Total
3 Average ofQl 0.45 0.48 0.46
4 StdDevofQl 2 0.50 0.50 0.50
5 CountofQl 3 173 67 240



14

16
17
18
19
20
21
22
23
24

20
27
28
29
30
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2B: Build 2-Gryp Conf. Intervals
from AveragelF and {Stdev(IF)}

J K L M M Formula for cell to the left
1 Confidence Level 0.95 Z (2 tail) 1.96 =NORM.S.INV(0.5+L15/2)
Q2=0 Q2-1 Drag M19 to M18. Change =1to =0
2 (1 average A45% A8% =AVERAGEIF(SB2:5B241,"=1",5A2:5A241)
Change =1to=0in L20 Do not enter braces shown below!
3 QlStdev 50% 50% [=STDEV(IF($B2:5B241=1,5A2:5A241))}
Use CTRL-SHIFT-ENTER to create braces!

Q1 sample size 173 67 =COUNTIF[SB2:5B241,"=1")
5 Q1 Margin of Error 7% 12% =SN15*M21/SQRT(M24)
6 QlcCnfintUp-Right  53% 60% =M18+M25

Q1 CnfiInt LGW-LEHI 38% 36% =M18-M25

]
7 Overlap or touch? YES
Is difference stat. significant? MO Use overlap test
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Statistical Significance
and Confidence Intervals

If two 95% confidence intervals do not overlap, then
the difference 1n means is statistically-significant. But
the converse may be false: those cases that overlap may
still have differences that are statistically significant.

If the 95% confidence interval for one group does not
overlap the mean for the second, then the difference
in means 1s statistically-significant — at the 0.05 level.
In this case, the converse 1s also true: those cases where
the confidence interval overlaps the mean are not

statistically significant. See Conrad Carlberg’s article:
www.quepublishing.com/articles/article.aspx?p=1717265&seqNum=3
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Survey 95% Margin of Exrror

Surveys typically give the size of the 95% margin of
error. E.g., = 3 percentage points.

This 1s the most conservative 95% margin of error for the
entire survey. It 1s computed for II=50% so it 1s the
broadest for that sample size.

Bigger: A subgroup that is 25% of the whole group will
have a 95% margin of error that 1s twice as big.

Smaller: If I1=6.25% (1/16) for the whole group, the
actual 95% margin of error will be about a fourth of the
most conservative 95% margin of error.



