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n1sLann laana luaiudas

WanfLansstu (Descriptive statistics)
Summarization and presentation of data
- Table
- Graphs
- Numerical summaries
wWanmaayNU (Inferential statistics)
Generalization of conclusions: sample --> population
- Hypothesis testing
- Estimation and confidence intervals
- Modeling



Types of Data

YDNALTIADUNIN ADNALTIUTN
(Qualitative Data) (Quantitative Data)
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Types of Data

VDN ALTIADUNIN ADNALTIUTN
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Categorical Data (Univariate Analysis)
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For categorical data we usually summarize with counts.
A simple visual summary is the bar graph.
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Categorical Data (Univariate Analysis)

v Y

NANTUNLDNAVINLADAYDIELAIFUNITAUINIIUIU 240 AU
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Categorical Data (STATA Output)

-> tabulation of race

Race Freq. Percent Cum.
White 96 50.79 50.79
Black 26 13.76 64 .55
Other 67 35.45 100.00
Total 189 100.00

-> tabulation of smoke
Smoked
during
pregnancy Freq. Percent Cum.
No 115 60.85 60.85
Yes 74 39.15 100.00
Total 189 100.00




Categorical Data (SPSS Output)

S:AUNISAABIENEG

(\@anwuy: Analyze --> Descriptive Statistics --> Frequencies...)

Cumulative
Fregquency Percent | Valid Percent Percent

Valid WIS UIRS 153 21.9 22.0 22.0
USEIHS 233 33.4 33.6 55.6
USTUTUITN 168 241 242 79.8
USfUfUILDn 140 201 20.2 100.0
Total 634 99.4 100.0

Missing  System 4 b

Total 698 100.0

2949 Percent acARAIUINY Y% NNITUIU T
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Quantitative Data (Univariate Analysis)

WD AUIMINBIYIANTUNITAUITNINUIU 240 AU

49.1, 60.0, 52.8, 49.7, 90.0, 80.5, 44.0, 67.8, 72.2, 49.0, 103.0, 55.0, 90.3
/77.1,45.7,66.0, 72.0, 72.8, 80.5, 90.2, 55.1, 44.9, 50.2, 44 .8,...........70.0

Weight is a quantitative variable.
Here we are more interested in characteristics of the distribution of weight:

& where is the center of the weight distribution (e.g. the average)?

¢ how much does weight vary?
& are there some values far from the bulk of the data?
We would like some visual tools to help us answer these questions.
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Quantitative Data (Univariate Analysis)

AMNANTLARNZEN
~ MeanVS. Median

finsanidmindzesfihasiuau 10 ausalydi
50 52 54 54 57 57 58 59 59 60

Mean (SD) = 56.0 (3.33) Median (IQR) = 57.0 (5.5)

finsanitmingzesfihasiuau 10 ausalyi
50 52 54 54 57 57 58 59 59 130

Mean (SD) = 63.0 (23.73)  Median (IQR) = 57.0 (5.5)



99.7% between +3 s.d. »{

}__ 95.4% between 2 5.d. »{
Only 3 points in 1000

}168.3% between +1 s.d.){
will fall outside the area

3 standard deviations s.d. = standard deviation

either side of the center iine.
34.1% 34.1%
13.6%
2.1%
-3 -2 -1 Mean +1 +2 +3
s.d. . s.d. s.d. s.d. s.d.

Source: http://www.syque.com/quality_tools/toolbook/Variation/measuring_spread.htm

19182091 INNTANIANITNSTANBLUUUNG
lnafia1 Mean (SD) = 45 (5.0)

U5eN10U 68.3% WDIHLZNTINNTANYIILHDNEDEIEIN 45 +5 -->408950 1
UseN10d 95.4% DAHLZNTINNTANYIALHDEDETZVIN 45 + 10 --> 35 94 55 1

UseN10 99.7% 2DAHLZNTINNTANYNILHDEDETEHIN 45 + 15 -->30 19 60 1



l Box plot l
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Box plot
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Types of Data

YDNALTIADUNIN ADNALTIUTN
(Qualitative Data) (Quantitative Data)
UDNAAN UL UanyIn
LU LWA NENLADA LU B8 UINUN
12IDUH DTN §IUFN LFUTAULAN

AATzdayauazildudDNa NIMNIZENA LT HAYDIT DY S

.......................................................................................

WU (SPEAE)  Mean (SD) %50
PDILARSNAN/ANANTUE Median (IQR)



N13UABYALENUTNIAINNIANG

frsandayarnanaludan (FBS) 289u15un15nsiagan naIuu 1,000 Ay
70, 80, 89, 99, 90, 80, 84, 77, 105, 109, 103, 95, 90, 200, 140, 90, 110,

77,105, 96, 92, 102, 80, 90, 105, 144, 90, 83,..........vecvereerrennn. 126.0
Mean (SD) = 96 (23.3) Median (IQR) = 95 (87, 105)
seautinana luldan (mg/dl) U (3D8a)
<100 831 (83.1)
100-125 100 (10.0)
>126 69 (6.9)

nsRasanIAngNaaNATILNUNIAIEIN ANHSNNARTN/ATITINS
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PWANITUIANANTDNAAUE

Number of physician visits during the first trimester

Number Freq. Percent Cum.
0 100 52.91 52.91
1 47 24 .87 /7.78
2 30 15.87 93.65
3 / 3.70 97.35
4 4 2.12 99.47
6 1 0.53 100.00

Total 189 100.00
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Quiz 1
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A. Paired t-test

B. Unpaired t-test

C. One-way ANOVA

D. Pearson’s correlation

E. Pearson’s chi-square test
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Quiz 2

A randomized trial of thiazide (anti-hypertensive drug) on bone density
was performed in males and females at risk for osteoporosis. Hip
bone density measured at baseline (pre-randomization) and at 6
months. What is the appropriate statistical test to determine whether
there are significant differences in bone density across treatment
group?

Data to be used in this analysis

Variable Variable label Time measured Codes/description

trt Treatment group Baseline 1=Placebo 2=Low dose thiazide 3=High dose thiazide
gender Gender Baseline 0=Male 1=Female

age Age in years Baseline Age at time of randomization

basehip Hip bone density baseline Baseline Hip bone density at baseline

fuhip Hip bone density 6 months 6 months Hip bone density at 6 months

A. Paired t-test

B. Unpaired t-test

C. One-way ANOVA

D. Pearson’s correlation

E. Pearson’s chi-square test



Quiz 3

It is commonly believed that blood pressure readings taken by a physician
tend to be different from those taken by a nurse. This is referred to as the
‘white coat’ effect. The data below are two readings (one by a physician and
the other by a nurse) taken during the physical exam from 12 male
participants in the Cardiovascular Health Study. What test statistic will you
use to test the hypotheses?

120 125
124 126
130 138
118 117

A. Paired t-test

B. Unpaired t-test

C. One-way ANOVA

D. Pearson’s correlation

E. Pearson’s chi-square test

140 143
128 128
140 146
135 133
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Quiz 4

Patients with (cases) and without (controls) oral cancer were
surveyed regarding their smoking.

Case Control
Smoker 160 80
Non-smoker 40 120
Total 200 200

What is the appropriate statistical test to determine whether oral
cancer is associated with smoking?

A. Paired t-test

B. Unpaired t-test

C. One-way ANOVA

D. Pearson’s correlation

E. Pearson’s chi-square test




