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The Goal and Approach

Goal: to create the sampling distribution from a single
die with various sample sizes using Excel 2013.

A preformatted data spreadsheet is at www.StatLit.org/
xls/Excel2013-Sampling-1Die-Data.xlsx

This step-by-step demo is at www.StatLit.org/pdf/
* Excel2013-Sampling-1Die-Demo-Slides.pdf

A picture of the output is at www.StatLit.org/pdf/
Excel2013-Sampling-1Die-Demo-Output.pdf
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Steps in Creating Sampling
Distributions for a single die

Access Pre-formatted Data Worksheet:
. Insert RandBetween(1, 6) to simulate throw of die.

1
2. Create row averages: samples of 4, 16, 25, 50, 200.
3. Calculate population statistics for a single die.

4. Calculate summary sample statistics by sample size.
5. Group row averages into frequency bins.

6. Create line-graph histograms by sample size.

Upload completed worksheet.
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la: Insert RandBetween(1,6)
Function in AAS

AAS - fv || =RANDBETWEEN(1,6)

U ZAAABACADAEAF,

Vv W XY

U V WX Y zaaab
2
Averages 3
4

25 50 200 R3 R4 RS Ré6

R1
| 5 [1]

Randomly generated numbers will be random! ‘

ook WhN =

1b: Drag over 200 columns
to the right to HRS5

HFHGHH HI HOHKHLHMHNHOHPHQHR HS HT

Row
2
3
188 189 190 191 192 193 194 195 196 197 198 199 200 4
{30 .- 00 5 = -2 - O ) e M 5
. 6
a8
9

10

Drag this first row of random numbers down 200 rows to Row 204 ‘

o 6
2a: In S5, create row average
with sample size four

55 -

LM N OP QR
LM N OFPQR

1

2 Right-End of Rar1g17f .

3 [
4 4
5

WX Y ZAAAEACAC
V. WX Y zaaab

AY BX HR 2 8A5 =RANDE
Averages LY [

16 25 50 100 4 | R1R2R3 R4

S5 =AVERAGE(3AAS:ADS) |375] 5 /4614

6 | T5 =AVERAGE($AAAAPS) & 2115
7 | Us =AVERAGE($AAS:AYS) 71645
8 V5 =AVERAGE(3AASBXS) 8 2162
9 W5 =AVERAGE($AALHRS) 8 1624
10 4 4 9

Averages of random numbers will be random!
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2b: In TS5, create row average
with sample size of 16

T5 -

ZAAAEACACAE,

-

M N O P QR 8§

1/L M N OPQQR V. W [X Y zaaab

2 Right-End of Range ==¥ 2 @ 2 BX HR 2 8A5 =RANDBET
3 ( EE ——
4 200 4 RIR2R3IR4 RS
5 | 85 =AVERAGE(5AA5ADS) ] 1 5|[3|3|2 54
6 | T6 =AVERAGE(5AAD:APS) 6 |6 3/3 21
7 | U5 =AVERAGE(SAAD:AYS) 72221 4
8 | V5 =AVERAGE(3AALBXE) 8||4/4/2 55
9 |W5 =AVERAGE(5AAS:HRS) 9 1525 4
10 052214
11 |Press F9 to get new data. 11 6 65 2 1

In U5:WS5, create row averages for sample sizes 25, 50 and 20
Right-end of ranges are shown in S2:W2

VoG

201 8

2d: Drag First Row Averages,

S$5:W5, down to Row 204.

ST B[ VIWXY
S| E | 8| A WIIXY
AD | AP | AY | BX | HR 2
@ Row Averages 3
16 25 50 200 4

8

4
325356316 326 340
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3a: Generate mean (average)
[and median] for a six-sided die

M - f
Al B c E F G

1] A B C E F G

2 @ “Six sides of a Single Die

3] 3 4 5 6

4] 7 7 Median

&l |Std Dev Population / StdDev

| In cell F4, insert =Median(B3:G3)

Greate Sampiing D
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3b: Generate population
std. deviation for a fair die

- K| =STDEV.P(B3:G3]

BS
A B C E F G H |
1A B c E F G H |
2| Q@ ix sides of a Single Die
3 1 3 4 5 6
4 35 Median
5| 171 __[Std Dev Population | 4 |StdDev/ Half-Range
6
T @ Sample Size 4 16 25 50 200
] Mean of Means| | 1/ | | |
9 Median of Means| | ) 4 | | |

In cell F5, insert =B5/((G3 — B3)/2)

VoG of a Sngle Die 1

4a: Generate Mean [& Median] of
Row Means for Sample Size 200

B G | D | E | F

B C D E F

Population: Six sides of a Single Die

1 2 3 4 5

35 Mean 35

1.71 |Std Dev Population 0.683

Sample Size 4 16 25
Mean of Means
Median of Means

In cell HY, insert =Median(W5:W204)”

Greate Sampiing Distrution of a Single Die using COUNTI n Excal 2013 12

4b: Generate Sample Std.Dev
of Row Means for Size 200

mo - Jr e st >
A B c D E F G H

1A B C D E F G H

2| @ Population: Six sides of a Single Nie

3 1 2

4 Mean

5 Std Dev Population

6

7T ® Sample Size 4 16 25 R0 200

8 Mean of Means \ [ 34

9 Median of Means N\ =m0

10| Std Dev of Means 0.12

11 SE: % of Pop SD

12 1/Sgrt(n),

www.StatLit.org/pdf/Excel2013-Sampling-1Die-Demo-Slides.pdf
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4c: H11 Ratio of Std. Exrrorx
to Population Std. Deviation

4d: Drag H8:H12 column
left-ward to fill out the table

D11 - fr. =pio/ses

A B c D E F G H
1A B C D E F G H
2@ Population: Six sides of a Single Die
3 1 2 3 4 5 6
4 Mean Median
5 Std Dev Population StdDev / Half-R
6
7@ Sample Size 4 16 25 50 200
8 Mean of Means| 3.52 3.51 3.52 353 | 382
9 Median of Means| 3.50 3.53 3.52 352 | 33
10 Std Dev of Means| _0.85 0.41 0.34 0.24 | 012
11 | SE: % of Pop SD| _s0% 24% 20% 14% | 7%
12 1/Sqrtin)]  s0% 25% 20% 14% | 7%

H11 - fr
A B c D H
1A B c D H
2|0 Population: Six sides of a Single D
3 1 2 3
j Mean
5 Std Dev Population StdDev / Half-R
6
7@ Sample Size 4 200
8 Mean of Means 3.47
9 Median of Means 3.50
10 Std Dev of Means 0.12
1] SE: % of Pop SD 7%
12 1/Sqrt(n) [
‘ Insert =1/SQRT(H7)  nto cell HI2
Voo 15
5a: Insert COUNTIF function
in H17

H17 - fr CCCOUNTIF(WSS:WS204, "<="&$C17)
A B c D E F H |

13

14 @ Rolling a Single Six-Sided Die

B Distribution of Averages by Sample size \—

16 Midpoint  Max 4 16 25 50 200

7| 210 2.00 0

18 210 2.20

19 2.30 240

20 2.50 2.60

21 2.70 2.50

22 2.90 3.00

23 3.10 3.20

24 30 Al 1

| Insert $ sign in before Column in range; before Row in single cell! ‘
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5b: Insert ““=CountIF() =Sum()”’
function in 2™9 yow: H18

fx @VSZM."< ="&SC18)-SUM(HS17:H17)
c D E F G H | J

Rolling a Single Six-Sided Die
——— Distribution of Averages by Sample size —}-

Max 4 16 25 50 200

2.00

2.20 hED

240

260 | H18: Equivalent to =COUNTIF(W$5:W$204, "<="&$C18)
280 - COUNTIF(WS$5:W$204, "<="&S$C17)
300 ] [ [ I [ [

320 | Insert single $ sign in Sum function before first row. ‘
340 | [ [ [ [ [

360 | | | | | |

VoG of a Sngle Die 17

S5c: Drag H18, =CountIF() -Sum(),
formula down to bottom row

HiB - fr | =COUNTIFIWSS WS04, "="B5C18) SUM[HELTHAT

Drag entire right

column (H17:H32)

left-ward to fill out
frequency table.

Insert SUM at bottom
of each column.

May be different
from 200.

ampies._ 0 0 0 0 M

Do not include H17 when dragging H18 downward!!!

VoG Greate Sampiing Distrution of a Single Die using COUNTI n Excal 2013 18

6a: Select Data (B17:H32)
to use in Histogram

A B C 1] E E G H
14| @ Ralling a Single Six-Sided Die
15 ~-—- Dlistribution of Averages by Sample size ——
16 Midpairn__ Max 5 2 50200
i [zn 2.00 0
1| [Tz 220
n| [T 23 240 0
20| | 250 260
2| [T 21 280 4
z| [T 2% 3.00 24
z| T3 20 0 F 20
u| |T330 A0 M S0 | 39
25| (T35 [ 360 7 ] 51 | 66 [ 113
x| (370 [ 360 1 X 3 | 46 [ 47
| (3% i 1 £ W | 15
n| (a0 20 [ I 13
n| |43 AU 13
30 50 4 60 15
n 470 4 80 11
32 490 500 4
3 Total ¥ of Samples 196 200 200 200 200

www.StatLit.org/pdf/Excel2013-Sampling-1Die-Demo-Slides.pdf 3
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6b: Insert X-Y Scatter Plot

HDNRG 3 ZNQE 26020083 LAE
Distribution of Awerages by Sample size

Medpont__ Maox 4 1% % @m0
210 | 20 18
29 22 [] e
7% | 240 =
250 280 7
I | 280 3 Bubble
290 30 20 i’
R EF] [ Fil - .,
EE] 340 2 3% 7| 43 o
360 | d&0 3] 3 3% & e
370_| 38 T 5 | 3
3% | 4o 20 Fil I
a4 ¥ T (0
a3 | a0 16
a5 | 460 18 1
4T 480 E] []
a9 | 500 T []
Total 8 of Samples 157 200 N0 W0 0

VOG 11/16/2016
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6c: Format Horizontal Axis:
Change Min and Max

REVEW  WIEW  POFAwhiest  DESGN  FORMAT

13 350 I%4 308 28
5 L
15
1%

ANISOFTIONS »  TEXT OFTIONS
Chart Title

’ 20 @l
; Eounsy
S =
’ / Mainam [
Sl - = \_L — . 0s
1k ’ w e am s .
Delete legend.
oo o 2

6e: Insert Title and
Horizontal Axis Text

Voo ofaSgle Die 2
-
6d: Select/delete Series 5
- -
(size 50), 3 (size 16) and 1 (Max).
I vome bt pacELavOUT  FORMULAS  DATA  REVEW  VEW  POFAxhacct  DESIGN  FORMAT
SSERIES, BatalS51 74802 Dt 15651790592,
E G K L
17
Rollng a Single Six-Sided D u
Distribuation of Averages by Sample size 15
Midpeire__ Max: ] 1 50 700 16
0| 200 e ] |
FEI R T 5 Chart Title
X FIT] 5
250 260 T
L] FIZ]
90 30 v H
EXT] EF:] E Z
30| 3w 5 FE] -
50 160 T T8
T0_| 380 3 4 9 | 35 <
£1] [ Fr £ F3 I] . ‘! | Soses & Poant
40 [F:] H 1 % _‘_W'J_}
430 ] ¥ [3 ] H":\‘—ﬁ\"ﬂ - ¥ = i
450 460 ¥ 1 1 E 0o g L
AT | abw E] 1 ] " o "
as0 | so | 7 7 0 _
"~ Towl # of Samples 197 200 00 200 200 Ex]
Voo ofaSigle De 23

6f: Insert legends in text boxes.
Final Result

Sampling Distribution of Sample Means: 6-side Die
Sample sizes of 4, 25 and 200

100 Size 200

Count

52:00 2.50 3.00 3.50 4.00 4.50 5.00
Sample Means

Sampling Distribution of Means from 6-sided Die CHART ELEMENTS
Sample size of 4, 25 and 200 P foes
o Asis Titles
0 Chart Title
120 hd [] Dats Labels
100 [ ErrorBars
80 [4] Gridlines
60 [ Legend
0 [J Trendiine
20
0 N
_202.00 2.50 3.00 3.50 4.00 4.50 5.00
Auxis Title
vos o s 2
Summary

When sampling from a process, the population “size” is
“infinite”. That doesn’t influence the standard deviation.

Notice as sample size increases, the standard error (the
std. deviation of the sample means) quickly decreases —
as a percentage of the population standard deviation.

A sample of size 4 is expected to have a standard error
that is only a half of the population standard deviation:
a sample of 25 has a fifth, a sample of 100 has a tenth
and a sample of 10,000 has a hundredth.

www.StatLit.org/pdf/Excel2013-Sampling-1Die-Demo-Slides.pdf 4
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The Goal and Approach

Goal: to create the sampling distribution from a single
die with various sample sizes using Excel 2013.

A preformatted data spreadsheet is at www.StatLit.org/
Xls/Excel2013-Sampling-1Die-Data.xlsx

This step-by-step demo Is at www.StatLit.org/pdf/
o Excel2013-Sampling-1Die-Demo-Slides.pdf

A picture of the output is at www.StatLit.org/pdf/
Excel2013-Sampling-1Die-Demo-Output.pdf
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Steps in Creating Sampling
Distributions for a single die

Access Pre-formatted Data Worksheet:
Insert RandBetween(1, 6) to simulate throw of die.

Create row averages: samples of 4, 16, 25, 50, 200.
Calculate population statistics for a single die.

Calculate summary sample statistics by sample size.
Group row averages into frequency bins.

S L S o A

Create line-graph histograms by sample size.
Upload completed worksheet.
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la: Insext RandBetween(1,6)
Function in AAS

AAS - fr | =RANDBETWEEN(1,6]
J V. W X Y ZAAABACADAEAF,

1T U VvV WIX Y zaaab

2 ?

3 Averages . S A—

4 25 50 200 4 Rl E3 B4 R5 Ré

5 ‘ 5 m

i

Randomly generated numbers will be random!
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1b: Drag over 200 columns

to the right to HRS

HFHGHH Hl HOHKHLHMHNHOHPHQHR HS HT
Row

2

3

138 | 139 | 190 | 191 | 192 (193 | 194 | 195 | 196 | 197 | 198 | 199 | 200 4
6| 6|5|5|1|2|5|4|1|2|5|6|6 5
- i

= 7

8

e

10

Drag this first row of random numbers down 200 rows to Row 204
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2a:In S5, create row average
with sample size four

S5 - fv C_ SAVERAGE($AAS:ADS)

L M N O P Q@ R| §/T W XY ZAAAEACAL
1L M N O P Q@ R T V WX ¥ zaaab
7 Right-End of Range =/ AD AP JAY BX HR 2 AA5 =RANDE
3 2 Rgpfv Averages S P
4 4 25 =0 200 4 El FE2/R3 R4
5 | S5 =AVERAGE($AA5:ADS) |3.75] 5 4.6 1 4
b | Th =AVERAGE(DAALAPL) 6§ 2 1/1/|5
7 Us =AVERAGE($AALAYE) 7)1 6 4|5
8 | V& =AVERAGE(SAAS BXS) 5 216 2
9 |WhH =AVERAGE(3AAL:HRES) 9 1 6 2|4
e Notice that the range is only four columns wide: AA5:AD5

Averages of random numbers will be random!
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2b: In TS, create row average
with sample size 0of 16

7

L M N O P Q R XY ZAAAEACALCAE
1L N O P Q@ R A Y zaaab
2 2z 845 =RANDBET
3 T s
4 4 | R1E2R3R4R5
3 | 55 =AVERAGE( 5 |33 2|5 4
6 | Ts =AVERAGE(3AALAPL) 6| 6 3 3 2 1
7 Us =AVERAGE(SAALAYE) 7 02221 4
g V5 =AVERAGE($AALBXE) 3 4 4 2 55
9 Wh =AVERAGE($AALHRS) 9 | 15 2 5 4
10 0| 52 21 4
11 |Press FY9 to get new data. 11 6 6 5 2 1

In U5:WS5, create row averages for sample sizes 25, 50 and 200

Right-end of ranges are shown in S2:W?2
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2d: Drag First Row Averages,
$S5:WS, down to Row 204.

S [Tl U | VIWI[X Y.

AP | AY | BX  HRE 2
Row Averages 3
1 235 | 50 200 =
2
6
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3a: Generate mean (average)
[and median] for a six-sided die

B4 - fr <SAVERAGE(B3:G3] D

A B C D E | 8
1| A B C = F G
2| Q@ ~ Six sides of a Single Die
3 1 3 4 : G
4 | 3.5  IMean Median
5 | Std Dev Population StdDev .

In cell F4, insert =Median(B3:G3)




B3

WD 00 = O LA B L R —
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3b: Generate population
std. deviation for a fair die

- K| =STDEV.P(B3:G3) D
B C E F G H |
A B C E F G H |
Q@ ix sides of a Single Die
L 3 4 5 b
35 | 3.5  |Median
1.7 _Etl:l Dev Population >tdDev / Half-Range
ey sample Size 4 16 23 50 200
Mean of Means
Median of Means

In cell F5, insert =B5/((G3 — B3)/2)
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da: Generate Mean [& Median] of
Row Means for Sample Size 200

v y 2 =AVERAGE({WS55:W5204)
B C D = F G H
B C D = F H
Fopulation: Six sides of a Single Die
‘I 2 3 4 5
Mean 3.5  |Medan
T1 |Etn:| Dev Population 0683 |StdDgyv /! Half-R

Sample Size 4 25

Mean of Means
Median of Means

In cell H9, insert =Median(W5:W204)
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14b: Generate Sample Std.Dev
of Row Means for Size 200

H10 - fr CSTDEV.S(W5:W204) D

. B C D E F € H
1| A B C D E F G H
2 | @ Fopulation: Six sides of a Single Ni
3 1 2 3 4 b
4 3.5 Mean 3. Median
d 1.71  |5td Dev Population 0748 \ StdDev / Half-R
b
7| @ Sample Size 4 16 2d 200
8 Mean of Means | 3.45
9 Median of Means 3.50
1EI| Std Dev of Means 0.12
11 SE- % of Pop SD [
12 1/Sqrt(n) |
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4c: H11 Ratio of Std. Error
to Population Std. Deviation

H11

— | _ -
e g == T = B R S AR

: f

B C D G H
B C O G H
Fopulation: Six sides of a Single D
1 2 3 4 b
3.5 Mean : Median
1.71  |5Std Dev Population 0.748 Y StdDev [ Half-R
Sample Size 4 16 29 200
Mean of Means 3.47
Median of Means 3.50
Std Dev of Means 0.12
SE: % of Pop SD 7% |
1/5qrt(n) /
Insert =1/SQRT(H7)™ into cell H12
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4d: Drag H8:H12 column

left-ward to fill out the table

14

D11

RS Ny - T _ .
i gt =R == Y M= R B SR U L R

- fx. | =D10/%BS
B C D E F G H
B C D E F G H
Fopulation: Six sides of a Single Die
1 2 3 4 5 6
35 Mean 3.5  |Median
1.71 | 5td Dev Population 0745 |StdDev / Half-R
Sample Size 4 16 23 50 200
Mean of Means| 352 3.51 3.52 353 | 352
Median of Means] 3.50 3.53 3.52 352 | 3.51
Std Dev of Means|  0.85 0.41 0.34 0.24 | 012
SE: % of Pop SD)  s50% 24% 20% 14% 7%
1/5grtin)] 50% T 25% 20% 14% 7%
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5a: Insext COUNTIF function
in H17

A B C D E F H |
13
14| @ Raolling a Single Six-Sided Die
e Distribution of Averages by Sample size \—
16 Midpoint Max 4 16 25 50 200
17| 2.10 2.00 0|
18 210 2.20
19 2.30 2.40
20 2.50 2.60
21 270 280
22 2.90 3.00
23 3.10 3.20
24 4 30 3 A0

Insert $ sign in before Column in range; before Row in single cell!
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Sb: Insert “=CountIfF () -=Sum/()?’
function in 24 yow: H18

fx =COUNTIF(WS5:WS204,"<="&5C18)-SUM(H517:H17)

C D = - G H | J
Rolling a Single Six-Sided Die
------- Distribution of Averages by Sample size —}-

Max 4 16 25 50\ 200

2.00 0

2.20 0

240

260 | H18: Equivalent to =COUNTIF(W$5:W$204, "<="&$C18)
2.80 - COUNTIF(W$5:W$204, "<="&$C17)
3.00

3.20 Insert single $ sign in Sum function before first row.
3.40

3.60
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Sc: Drag H18, =CountlIr() -SumJ(),
formula down to bottom row

H18 - f[ =COUNTIF{WS5:W5204, "{Z:"&SClﬁ]-SUF-.-’IEHSI?:HI?]
A B C D = G | H | J
14| @ Rolling a Single Six-Sided Die
1w Distribution of Averages by Sample size —
16| Midpoint _Max 4 16 25 50 PY _ _
:;I 210 | 209 g Drag entire right
19 [ 230 240 0 column (H17EH32)
20 [ 250 | 260 0 left-ward to fill out
21 2.70 280 0
22 290 | 3.00 0 frequency table.
23 310 3.20 3
24 3.30 3.40 44
25 3.50 3.60 117
26| [ 370 | 380 36 Insert SUM at bottom
bt - of each column.
29 430 4.40 0 :
30 450 460 ! 0 ] May be different
31 470 480 0
32 4.90 5.00 \0/ from 200.
33 Total # of Samples 0 0 0 0 210

Do not include H17 when dragging H18 downward!!!
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6a: Select Data (B17:H32)
to use in Histogram

A B C D E F G H
14| @ Rolling a Single Six-Sided Die
L3 e Distribution of Averages by Sample size —
16 Midpoint  Max 4 16 25 50 200
17 " 210 2.00 10 0 0 0 0
18 T 210 220 0 0 0 0 0
19 T 230 2.40 10 0 0 0 0
20 T 250 2.60 8 3 0 0 0
21 T2.70 2.80 g 4 3 0 0
22 T 290 3.00 24 18 20 2 0
23 T 310 3.20 0 23 18 20 1
24 " 330 3.40 34 34 410 50 39
25 " 350 3.60 17 33 53 66 113
26 " 370 3.80 21 33 33 46 A7
27 T390 4.00 21 30 18 15 0
28 " 410 4 20 0 14 13 1 0
29 T 430 4.40 13 8 2 0 0
30 " 450 4 60 15 0 0 0 0
3 " 470 4.380 11 0 0 0 0
32 4.90 5.00 4 0 0 0 0 |
33 Total # of Samples 196 200 200 200 200
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6b: Inserxt X-Y Scatter Plot

HOME

i5

: Recommended Table

INSERT

PAGE LAYOUT

FORMULAS DATA

| | . F@'Shapes*
Q =4 r"|jSrﬂarl'_-fnlrl:

Pictures Online pps for
Pictures @+ >creenshot~ | nfice

PivotTables
Tables Illustrations Apps
HOING a8 SINgle SIX-Sided Ule
——— Distribution of Averages by Sample size —
Midpnint_ Max 4 16 25 50 200 |
210 2.00 15 0 0 0 0
210 2.20 0 0 0 0 0
2.30 240 5 0 0 0 0
250 260 7 2 0 0 0
2.70 2.80 B 12 9 0 0
2.90 3.00 20 21 14 B 0
310 3.20 0 20 23 20 5
3.30 3.40 22 265 35 47 43
3.50 3.60 23 40 36 65 116
370 3.80 29 26 47 39 35
3.90 4.00 20 30 21 18 1
410 4.20 0 14 11 5 0
4.30 4.40 16 B 3 0 0
4.50 460 18 1 1 0 0
470 480 9 1 0 0 0
4.90 ! £.00 7 1 0 0 0 !
Total # of Samples 157 200 200 200 200

g Sparklines

Scatter with Smooth Lines

Use this chart type to:
» Compare at least two sets of

values or pairs of data.

Use it when:
= There are rnany data points
= The data represents a set of xy

|_ More Scatter Charl pairs based on a formula.

REVIEW VIEW PDF &rchitect
i 5 - &- 8- e
r: R
Recommended ~ = PivotChart  Power
Charts L R M
Cha| Scatter
*e .-'* ﬂ*” h |
™ o g - i L
3 - ]
] ol
FLP N
Bubble
140.00 .' \.J*‘
120.00
100.00
B0.00
60.00
40.00
20.00
0.00
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6c: Format Horizontal Axis:
Change Min and Max

REVIEW VIEW POF Architect DESIGM FORMAT

._! | 24 . L | f'u"l | M _ _CI | P | ] | R ke | T | ¥ | v
13 350 294 308 3.0
14 A etk UL A ol ==
]g Format Axis v X
. AXIS OPTIONS ¥  TEXT OPTIONS
Chart Title _ .
i —-t
140.00 <> (S - - |||
120.00
4 AXTS OPTIONS e
10000
Bounds
8000
Minimum 2.0 Reset
6000 ;
40.00 Maxirnum Reset .
20.00 : — Units
.I e -H""'—_
0. 00— —— J Major 0.5 Auto
30 DB‘Q.{IU 2.50 3.00 3.50 4.00 4.50 5.0
: Minar 01 Auto
s SET RS ] e SiEr RS D Seriesd SEriEsd m—SETEES  m— SEriesh
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6d: Select/delete Series 5
(size 50), 3 (size 16) and 1 (Miax).

I HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW PDF Architect DESIGM FORMAT
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13
Rolling a Single Six-Sided Die 14
------- Distribution of Averages by Sample size — 15
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: 230 240 5 0 0 0 0 140,00
2,50 2.60 7 2 0 0 0 :
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D
6e: Insert Title and
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6f: Insert legends in text boxes.
Final Result

Sampling Distribution of Sample Means: 6-side Die
Sample sizes of 4, 25 and 200
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Sample Means
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Summary

When sampling from a process, the population “size” is
“Infinite”. That doesn’t influence the standard deviation.

Notice as sample size increases, the standard error (the
std. deviation of the sample means) quickly decreases —
as a percentage of the population standard deviation.

A sample of size 4 is expected to have a standard error
that is only a half of the population standard deviation:
a sample of 25 has a fifth, a sample of 100 has a tenth
and a sample of 10,000 has a hundredth.
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