WHAT IS A CONFIDENCE INTERVAL

click on ...
StatCrunch | | Data| | Stat] | Graphics | | Help |
DATA / SIMULATE DATA / NORMAL R Load data e ward
1 Save data
; ; z Data table L4
this will allow you to create some data by 3
. . . i 3
sampling from a normal distribution with a 4 Row selection
[T 5 Simulate data L4 Bernoulli
mean and standard deviation that you
. ] Transform data Beta
specify 7
2 Compute expression Binomial
q Sequence data Cauchy
10 Split column Chi-Square
11 Stack columns Discrete Uniform
1; Bin column Exponential
14 Sort columns F
15 Rank columns Gamma
16 Sample columns
3 i Indicator columns Poisson
T
Uniform -
Weibull exe

Normal samples

fill in the boxes on the next screen as shown on the right

what you are doing is creating 100 samples (columns = 100) of size
100 (rows = 100) and you are sampling from a population with a

Columns: | 100

Mean:

know mean (3000) and standard deviation (250) sid.Dev: |250
Store values:
selecting the 'stack' option makes it easier to do one of the
following steps, compute the mean and 95% confidence interval of
each of the 100 samples

" Split across columns

{+ Stacked with a column id

Seeding:
selecting the 'single fixed seed' will allow you to produce the same | (" Use preset generator
results that you see in this example ¢ Use single dynamic seed i

you can 'play' later with different size samples (rows), different
number of sample (columns), different data attributes (mean,

standard deviation), and different ways of generating the samples | 2| snapshot | cancel | simulate |
(seeding options)

FEX§

Normal samples

SIMULATE

Mew calumn, Mormal, added to data tahlel
Mew column, Column, added to data tablel

you should see the screen on the right after you click on
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you should see a data table that look like the one [Statcrunch | [Data | [Stat| [Grapnics | [Heip |

on the right
Fiowy MHarmal Calumn war3
1 2072.1965 1
hopefully you see the SAME DATA (you should if 2 2431 095 1
you followed the instructions on the previous 2 2919.608 1
page) 4 2923.4502 1
5 3099.9678 1
B 20884834 1
7 3083 869 1
8 2B06.0442 1
9 3006.117 1
10 31050505 1
11 29606355 1
12 3046 5657 1
13 2943293 1
14 2020.3667 1
15 2641 6109 1
18 2937.1475 1
17 2RET 634 1

statCrunch | | Data ] | Stat| | Graphics | [ Help |

now click on ... R 0w Mormal Summary Stats * vard vars vare

29721965  Taples 3
3431.995

3
2919.608 )
2ggg.a507  Proportions 4

1
2
3
4
3}
7
g

STAT / T STATISTICS / ONE
SAMPLE / WITH DATA

Z statistics

29884834 warjance Two sample » | with summary

. . ’
this will allow you to compute 203,953 R

. R i Paired
the mean and a confidence 2anpass  ooreesion g aire
i ANOVA
interval for each of the 100 8 3006.117 _
les in the d bl 10 3105.0505  Nonparametrics ¥
samples in the data table it 2860.6355  Gpodness-of-fit »
"2 3048.9657 Control Charts
the variable "column" ranges 13 2843203
g 14 29703667  Calculators 4
from 1 to 100 and changes for 15 20416199 Resample
. A
each of the samples 16 2937.1475
17 2687.634 1



WHAT IS A CONFIDENCE INTERVAL

fill in the next screen as shown on the right and then B One sample T statistics with data  [2)[E)/X) §
click NEXT (do NOT click on CALCULATE)

Select Columns:

Nomal (R

Column

Where: -—-optional-

Groupby: | [SEITTNE ~

ﬂ Snapshot | Cancel | | Next Calculate |

B One sample T statistics with data (=039

" Hypothesis Test

select CONFIDENCE INTERVAL and leave the level at FE— 5
0.95 I i

click on CALCULATE

Level: loes |

ﬂ snapshot | Cancel | <Back | Next> | -:alcmﬁtﬂ

you should see the screen on the right

it will have 100 entries, a set of statistics =l o RS E L R0 G ReE e CEX &
for each of the 100 samples g

95% confidence interval results: L
if you look at the right side of the table Graup by: Colurmn
you will see the 95% confidence interval W @ mean of Normal

- Column | Sample Mean | Std. Err. (DF| L. Limit L. Limit L

95% of those intervals should contain the 1 3026.4734 | 24873508 99| 29771187 | 3075.828
value 3000 (remember we sampled from H|z 2998.0708|24.720102 | 99| 2949.0208 | 3047.1208
a population with a known mean of ; 3 3022.5| 24.41411|99|2974.0571 | 3070.8428
3000) ... look at sample 4 ... the 95% 4 2048.1365|23.021761| 99| 2902.4553 | 2993.8157
confidence interval is 2902 to 2993 5 2989.5347 | 25.441042 | 99| 2939.054 | 3040.0151

B 2975637 | 26.678019| 99 | 2925.7002 | 3031 5737
remember, in "real life" if you were 7 3019.3303| 22.920556 | 99| 2071 8489 | 30668118
trying to find the mean of a population, 8 3017.7832 | 22.245434 | 99| 29736533 | 3061.9329
you would most likely take 1 sample, not 8 20954766 | 27.004405 | 99| 29448836 | 3052.0503
100... if you took sample 4 you would say ||1o 29689541 | 23.240211 | 99| 29226706 | 3015.0877
that the mean was 2948 with a 95% 14 an1a 611 e nnsoen | anl 2nen eeeo | 2nes oee

confidence interval of 2902 to 2993 ...
that DOES NOT contain the true population mean of 3000

if you look at results for all 100 samples, there should be approximately 5 confidence intervals
(5 out of 100, 5%) that do NOT contain the population mean of 3000 ... that is the meaning of a
confidence interval ... upon repeated sampling from a population, 95% of the confidence
intervals will contain the true mean (or 5% will not contain the mean)
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this plot (done with SAS, not Statcrunch) shows that in 7 samples the true mean of 3000 was NOT within the 95% confidence interval
and that's pretty close to the 5% that we expect ... if any of those 7 samples had been the one that you took, your 95% confidence
interval would not contain 3000

HOW OFTEN DOES THE CONFIDENCE INTERVAL CONTAIN THE TRUE MEAN (3000)
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