BES540 Topic 6. Estimation Computer Illustration: MINITAB

BE540 - Introduction to Biostatistics
Computer Illustration
Software: MINITAB

Topic 6 — Estimation
Confidence Interval Estimation for One Population
Normal Distribution and Binomial Distribution

Normal Distribution

1. Setting

The following data set is comprised of birthweights of 48 cases of SIDS. Under the assumption that this

is a random sample from a normal probability distribution, you are asked to construct

(A) a 95% confidence interval estimate of the population mean birthweight; and

(B) a90% confidence interval estimate of the population variance.

2466 3742 1616 2722 2608 2637
3941 3062 4423 2495 2353 1503
2807 3033 3572 3459 4394 2438
3188 2353 2750 3374 3232 2722
2098 2013 2807 1984 2013 2863
3175 3515 2807 2495 2551 2013
3515 3260 3005 3062 2977 3232
3317 2892 3374 3005 3118 2863
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1. Read in the ASCII data ‘birth.dat’.

1. 2.
File > Other Files > Import Special Input variable names: birthweight in the “Import Special Text”

Text ... frame. Click OK.
. -
Import Special Text [‘5_<|

File Edit Data Calc Stat Graph Editor Tools Window Help —

O new... Cirl+M Ty Q7 Store data in column(s]:
— i birthweight

[ oo co

" [ save Project Cirl4s \

Save Project As... 0

Project Description...
for help.

" -
[ Open Worksheet... ket file. Format...

Save Current Worksheet

Save Current Worksheet As... DOCUMENTS AND SETTINGS\NAY
Worksheet Description. . POCUMENTS RAND SETTINGS\NAD * Replace any existing data in these columns
Close Worksheet " Append to any existing data in these columns

gg Query Database (ODBC)...
Open Graph...

Export Special Text... g
Help 0K | Cancel |

&h print Workshest. .. Ctrl+p

Run an Exec...

3. Browse to locate the directory where you saved the data. Select the .DAT file “BIRTH”. Click OPEN.

Import Text From File

Look in: @ Desktop j ¥ B

___3 @My Documents

£ :J My Computer

_ ‘:} My Network Places
My Recent e tmp

IC)unused icons

@

MY'DOCUmJContalns letters, reports, and other documents and files. |

My Computer

- File name: ‘b\rlh.dat ﬂ Open
Files of type: | Dat Files ~DAT) | Cancel

M Mmruare Help

The data set (48 observations) is now imported to MINITAB. You should see the following worksheet:
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A. Confidence Interval for the Population Mean p

1. 2.
Stat > Basic Statistics>1-Sample t.... Select “Birthweight” , then Click OK.

File Edit Data Calc | stst Graph Editor Tools Window Help

= u é Basic Statistics L3 ?S Display Descriptive Statistics...

1-Sample t (Test and Confidence Interval)

~ i :
P Regression *| RS Store Descriptive Statistics... + Samples in columns:
Session ANOVA L4 g Graphical Summary. .. Birthweight
DOE L3
12 1-Sample Z...
Control Charts (3
Quality Tools 3
2t 2Samplet... " Summarized data
Reliability fSurvival (3
1t Paired t...
Multivariate 3 |
Time Series »| 1P 1Proportion... |
Tables » | 2P 2Proportions... |
Nonparametrics bl 2variances...
EDA Cll=;
COR Correlation...
Power and Sample Size b —
cov Covariance...
A Normality Test... Test mean: [required for test]

Graphs... | Options... |
Help OK | Cancel |

You should see your result in the “session window” under the heading “95% CI”.
[ plOpen Project (Cui0)

One-Sample T: Birthweight

Variable N Mean StDev SE Mean 95% CI
Birthweight 48 2892.58 &24.02 90.07  {2711.39, 3073.78)
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B. Confidence Interval for the Population Variance ¢’

Minitab does not provide this confidence interval for you directly. Here is how to obtain it. Recall the
formula.

Lower limit of (n-1s’
the (1- @) CI: Totian
Upper limit of (n-Ds’
the (1- @) CI: Hotar

Preliminary — From the descriptives used to obtain the confidence interval for p, we already know
$=624.02 and n=48. Thus, we have the point estimate and the degrees of freedom. We use Minitab
to find the Chi square percentile values that we need in order to complete the confidence interval

calculation.

1. 2.

Calc> Probability Distribution>Chi-Square.... Select “inverse cumulative probability. Enter 47 in
MINITAE - Untitled “Degree of freedom” enter 0.05 in “input constant”
File Edit Data | Calc Stat Graph Editor Tools Window Help click OK.

FH & g Calmlamrm_ ) #H Q% 0B E ¢ Chi-Square Distribution
" $} column Statistics. .. !

= Row Statistics... " Probability density
One-Sample 29 Standardize... " Cumulative probability
Variable Make Patterned Data *in 95% CI
Birthweight Make Mesh Data. .. 7 (2711.39, 3073.78) = Herse cumulative probability

Noncentrality parameter: |0.0

Degrees of freedom: 47 /

" Input column: [Birthweight
E..
B{ X <=x) X E . }
0.95 64.0011 t.. Optional storage:
U

Unifarm. .. * Input constant: .05
Optional storage:
Help OK | Cancel |

3. 4.
The “session” window will show the 5™ percentile Similarly, we can get the 95™ percentile.

318 Make Indicator Variables...

| SetBase...
Random Data 3

Inverse Cumr
Probability Distributions 3

Chi-Square w:

=

=]
BE\
o

Matrices 4
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& Session

One-Sample T: Birthweight Inverse Cumulative Distribution Function
Variable il Mean StDev SE Mean 95% CI Chi-3guare with 47 DF
Birthweight 48 2892.58 624.02 90.07 (2711.39, 3073.78)

Inverse Cumulative Distribution Function
Inverse Cumulative Distribution Function
Chi-3guare with 47 DF
Chi-Sguare with 47 DF
B{ X «=x ) X

P{X<=x) 0.95 64.0011

4
0.05 32.2676

Substitution yields the 90% confidence interval for 6* = (285961.4, 567189.5). To see this, note

(n-1)S* _ (47)(642.02)°
Lsorsy 640011
(n-1)S* _ (47)(642.02)
Psorsy 322676

lower limit =

=285,961.4

upper limit = =567,189.5
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Binomial Distribution

1. Setting

Large trees growing near power lines can cause power failures during storms when their branches fall on the
lines. Power companies spend a great deal of time and money trimming and removing trees to prevent this
problem. Researchers are developing hormone and chemical treatments that will stunt or slow tree growth. If
the treatment is too severe, however, the tree will die. In one series of laboratory experiments on 216 sycamore
trees, 41 trees died.

Give a 99% confidence interval for the proportion of sycamore trees that would be expected to die from
this particular treatment.

1. Read in data
There is no need to read in the data in this setting.

2. Confidence Interval for the binomial parameter &

1. 2.
Stat > Basic Statistics>1-Proportion .... Enter 41 in “Number of event” and 216 in
“Number of trails”, then Click options....

File Edit Data Calc | sStat Graph Editor Tools Window Help i X 3
. - [ 1 Proportion (Test and Confidence Interval) r5_<|
2l & Basic Statistics 4| %< Display Descriptive Statistics... —
_ Regression »| X% Store Descriptive Statistics. .. f* Samples in columns:
ANOVA #| 2 Graphical Summary...
DOE 3 //
12 1-Sample Z...
Contral Charts 3
= 1t 1-Samplet... /
uality Tools 4 q
| L 2t 2-sample t...  Summarized data
One-Sample T: Bi Reliability Survival 4 X .
o tt Paired t... Number of trials:  [216 r ¢

Variable N Multivariate L - Number of 11 el
Birthweight 48 Time Series NIl 1Froportion... umber of events: |41

Tables » | 2P 2Proportions...
Descriptive Stati MNonparametrics 3 c§£ 2 Variances...

™~
I EDA He—=
Variable .| COR Correlation... L
Birthweight 48 Power and Sample Size »| —
oV Coyariance... Options...
Variable Q3 Maximum Ay lity Test.
Birthweight 3253.0 4423.0 mormatty Test... |
irthweig] 2 2 TEST Help oK Cancel ‘

3. 4. The result will appear in the “session”
Enter 99 in “Confidence level” click OK. Last window.
window will appear. Click OK.
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1 Proportion (Test and Confidence Interval)

 Samples in columns:

1 Proportion - Options Birthweight 48 2892.58 624.02 90.07 (2711.39, 3073.78)

Confidence level:
Test proportion: ]D 5
Alternative: Inol equal 'i

[~ Use test and interval based on normal distribution

Help ] OK I Cancel | Exact

Test and Cl for One Proportion

Teat ocf p = 0.5 va p not = 0.5

T I Sample X N Sample p 988 CI P-Value
1 41 216 0.189815 (0.126295, 0.287458) 0.000
Help I 0K l Cancel |
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