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dasganssarun (Descriptive

Statistics)

AT LAALIIANNA
ANSINATINAN
ANSIANNSASEIANE

AdsniByounu (Inferential Statistics)
Confidence interval

Asnadavanndigu (Hypothesis Testing)
s T test ,Chi-Squared Test




It’s a

a Snake! Tree!

‘The Blind-men and the Elephant’ John Godfrey Saxe, 1849)
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lsignusauanmuasy “truth”

Lianssanaunuangonwos
Nuiduiioonuuulys

lsignunsaven clinical
significant




ADLANN Uaunal
Qualitative Quantitative
» Categories/Groups : » Continuous
* Binary 2 nau :uninterrupted finailaa
* Nominal i twe lo
Blood gr * Discrete : Numerical
. Ordinal 1w value lifinafiou

» Interval laifimueuf
QOUNAN ATUULULADU

pain score1 2 34

 Ratio firueiuii 1
UInA o1y AUaN




Independent
variable Dependent variable
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AAALBINTTOAUUN

(Descriptive Statistics)

« Categorical variable

° T WUAALAAMNUA

Frequency

Percent

Valid Percent

Cumulative
Percent

Valid A
AB
B
0

Total

12
10
14

B
42

286
238
33.3
143
100.0

286
238
33.3
143
100.0

286
524
85.7
100.0

 Continuous variable

* ANNANVONTIYNA LT
mean median mode

* ANFNFTLAYVINDYDYA
(dispersion) variance

SD

(Inferential
Statistics)

W oaUANH AL U994
Uszannstaslon AN
wzdunndszynst

Confidence interval
Hypothesis testing
p value

Student t test and chi-
square test

Non parametric test

BUAVIIAN G



The mean is the average of a set of numbers.

To find the mean:
* Add together all of the numbers in the set.
= Divide the total by how many numbers were added.

1+3+6+9+11+12+14=56 =p 56 :78)
The mean is 8.

e e el e e

median

The median is the | The mode is the

middle number in a : number that occurs

sequence. most frequently.

To find the median: To find the mode:

* Organize the set of numbers from * Organize the list of numbers
smallest to largest. from smallest to largest.

e Locate the middle number. | * Locate the number that appears
in the list most often.

2,3,5 6(7)810,13,14 1.2,23@,4,%5,7,7,8

The median is 7. ' B The mode is 4.

If there are two values located in the middle, find the mean of those numbers
to solve for the median. (Example: The median for 2, 3, 4, 6, 11, 15 is 5.)

It is possible to have no mode when there are no repeated numbers or when
there is more than one mode within a set of numbers.




Mode @0
MDdE P RIG R,
Median e duiion Mode
Mear o Median

*"/ \H ”"“ﬂ\Mean

Medlan&na Mean éo

ANNA AR AnauLaY
cu?q‘qm AOLNVD
VOHA doya

symmetrical distribution asymmetrical distribution



Mean

Medi
Mode cesd Mode

: Mode

Mf"l L

(-) Negatively Skewed (+) Positively Skewed

Distribution Distribution

>
(Left skewed) Symmetric Distribution (Right skewed)




ATIau g iunaviarnsInn1snseana ey
Mean way Standard Deviation

68.3% of data
-¢

95.5% of data

99.7% of data

|
I

-38D -2SD -1SD MEAN +1SD +28D +350D
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adjacent line —

whiskers

box

whiskers

0

adjacent line —

0

¢- outside values

- upper zdjacent value

<- Tth percentile (upper hinge)

<- median

¢- 25th percentile (lower hinge)

<- lower adjacent value

<- outside value

ANSNSzANUVIIYONA :box plot




)

aaunn : Histogram & Box plot
A6 : Swilk test /sfrancia test
» swilk :Shapiro-Wilk W test for
normality
(n 4-2000)
* sfrancia :Shapiro-Francia W'test
for normality (n 5-5000)

Ho : Normal Distribution

distribution
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ANHANANA IV

IR0 (n=17 }

FUAE 1T (n=28)

FIUIN (AW Sounz DIUIN (AW Sounz
LU B8 2 7.41 1 3.57
HEY4 25 92.59 27 96.43
571 27 100.00 28 100.00
914 20-301) 2 7.41 1 3.57
31 407 6 22.22 2 7.14
41 -507 14 51.85 19 67.86
> 501 5 18.52 6 21.43
91891078 mean(SD) 41.11 (6.90) 47.04 (5.91)
dszaumsal <51 7 25.93 4 14.29
5-101) 12 44.44 11 39.08
> 101 8 29.63 13 46.43
1lszaun13ainds mean(SD) 9.00 (5.57) 10.25(5.49)
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Let’s have
some fun!
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Let’s have
some fun!




q

' 9
¢ QWH’J%EJL%@Q WNAN13 L ‘Ll"l Qiﬂﬂﬁﬁﬂﬁﬂﬂﬁ‘ﬂ@\i@ﬂ

vaaaeendesdn 1d val Janadns Hunsme
Y

Hao llﬂJﬁWfJGU@Q’t’)Wﬂ"Iﬁﬂ@Qﬁﬂ

A J o 1
* MIAATIEHIBYANITI LT UOAIA A

Let’s have
some fun!




dnagadsgunaunlauae

» Ratio : (A/B) nquduria /ngulildduda
nauine / nqualunu
-OR, RR ,Prevalence ratio

» Diffference : (A-B) ngusnu-nquaiuau
- Risk difference, Rate difference




RISk Vs, Rate

* risk = d/N
e d =dmwaucase luu

° N = dwiudszannsng
aNuasuioneusuauay 1

rate = d/Y

d= swucase I

- Y =person time at risk

LAYV ANIHAINULE VDA AU
luga1nFANe dn1silasuLUas
UUIAYDIAINULFLINULIA




Not at risk

At risk =Y

Incident Risk over time t=d/N

Incident Rate over time t=d/Y 7




* Person time at risk

* lawdnganiidauazi@adIamerawniulyl 0 I
dwd 4' ) a Aa ) | |
° AUAUINANNITBIADNMITATIAIM 113
| |
e dfoels ? Y foeels ?
a A
* rate vasmsaesInneezls 7

Let’s have
some fun!




* Person time at risk
e 3 lngauive
] ﬂmﬁﬂmwmmﬂmmﬂﬂgﬂunm 4 U1 awderia

LI |

wmmﬂmmm”lﬂgﬂunm 8 1 uazNinaslINBYA0 DN
10 Faudugansive

e danezls ? Y foazls ?
e rate veamsgarInneezls ?

0UIZ5: Rates 2




TBRIIA R

= o\ o/ 0 A Vv
AnY1Rate N1sLAA strokeNUAINUVIUNIIIY

Per year at risk. Cases rate/1000 peh
(26/6848)*1000
* lygourinity 6848 26 3.8

o AW

® ¥91UNIVY 8384 6 0.7

rate ratio vesnmsiia Strokenuanuseuiiide =3.8/0.7=5.43




M08

dnwRate msiha stroke suanureuiiide

Person year at risk. Cases. rate/1000 per yr

o lyxpuriee 6848 20 3.8 —

° %911V 8384 6 0.7

rate difference veimsina CHD fuanussuinive
=3.8-0.7=3.1/1000 py
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* 0ddS = 1y yyauit lifa Tsalugnaniiany,




AnuntnSuluaISyIuIIUIY 200 AU Wulan 1
L9 WU N1SIUBENNUDY 1 ASILUVDILSEU

0 risk U9 sneezing fAg

50/200=25% or 0.25

The odds ves sneezing fio

Let’s have
some fun!
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S+t+otistical
Significqnce

&

?I\eee_qSe,
con t you \ower

the P-Value just
oo little more?

No means no!

Hypothesis testing




Probability

Most likely observation

4

Very unlikely
observations

‘_l_|

Very unlikely
observations

!_L\

p-value

Observed
data point

~

Set of possible results

A p-value (shaded red area) is the probability of an
observed (or more extreme) result arising by chance



alues of p

Inference

12010 No evidence against the sl hypothesis. InterP reting the p_value
05<p<010 | Weak evidence against the mull hypothesis Overwhelming Evidenc
, _ , (Highly Significant)
01<p<005  |Moderate evidence against the aull hypothesis
05<p<0001 | Good evidence against ull hypothesis. Strong Evidence
001<p<001 | Strong evidence against the mull hypothests ogiican)
<0001 Very strong evidence agamnst the null hypothests

Weak Evidence
(Not Significant)

No Evidence
(Not Significant)

i




$ 8, 1% Mot Rejectad
Iﬁ: (Compalifle
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Reected
|"Significant’}
Risk Ratio
0 1.0 10



Tukey Simultaneous 95% Cls
Differences of Means for height

brown-blue - i & I

green-blue - = &

hazel-blue - = 9 |

other-blug - = -

green-brown -

hazel-brown - [

other-brown — [

hazel-green —

other-green —

other-hazel - i &

-2 -1 0 1 2

If an interval does not contain 0, the corresponding means are significantly different.
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Decision Tree

Which kind of test?

~ .

Relationships

between variables

\4

{ Which kind of means?

A sarnple mean &

a populaﬁnn mean

4 4
Which kind Is 6 known? How are the
of variables? data structured?

Paired: dyadic
\u’/ or lungﬁudmal
C{Ju'rfe1;';1th:1+1’ur 1—Sample Pamed—Samples
Regression t-Test t-Test




ANNusnsiwaInsle Anti-clotting drugs szwing 2

T‘N‘V\I J1uUNA

Medication
= I - = - Total
Aspirin Clopidegrel | Warfarin
. 15
Hospital
15
Total 30

Chi-Square Tests
Value df Asymp. Sig.
Pearson

2-sided
3
Chi-Square Re.200 - m

N84 : Chi-2 test




Ho Temaiazidedialunguilla Antiserum = Tomafiazi@edia lungu Control
HI Temafz@edialunquinla Antiserum 7 lomaiazidedialungu Control

Observe table

Dead Alive EREY % Dead
Expected count vos Antiserum 19 65 84 23
upaz Cell furaldnn
E= (ROW tOtaI) X AIUAN 18 22 40 45
(Column total) / R 37 87 124
(table total) Expected Table
| ‘ii i*ﬁﬂ “i iiﬂ | Dead Alive EREY % Dead
Antiserum 25.1 58.9 84 29.9
AN 1.9 28.1 40 29.8
PIPFY 37 87 124

N84 Chi-2 test naaaumusing

Expected vs. Observe




number of groups

to be compared
2 groups = 3 groups
- \ LY Vs -i *
b// “a . P4 Ng .
unpaired paired unpaire paired
'/ \v v/ \' v/ \ / \1
non- non- non- non-

parametric parametric parametric

parametric parametric

parametric parametric parametric

l l Assume l
(unpaired) paired equal variances? One-way
t-test t-test I N\ repeated
| yes no measure ANOVA
Assume v v v avy v
equal variances? | Mann-Whitney Wilcoxon One-way Kruskall-Wallis Friedman
| | U test signed rank ANOVA test test
yes no test \
v v ;
Student | | Welch | P<005
t-test t-test - —
v

multiple comparison post tests

Summary Statistic test for quantitative

data




Descriptive Statistics
Group N
’ a 10.0
Weight
b | 100

t df |sig. (2-taited) o, {130
Weight -3.1 18.0 0.006
m

nax a : MslsuUsavuomns Low fat
nax b . nanmIuAN

——e——

MN2e : t test tUsuunyulinvivinwog 2
AaNUAIRA1sShEN




Independent variable

(Predictor):A 3 sAu

Dependent variable

(outcome):AIUsM 1N

ad aa
ITNINan

Category

Category

| Chi-square I

Dichotomous (2 categories)

Dichotomous (2 categories)

Odds ratio, Mantel-Haenszel OR,

Relative risk, difference in

proportions
Dichotomous (2 categories) Continuous
Category Continuous | ANOVA I
Multivariate Dichotomous (2 categories) Logistic regression
Category Time-to-event Kaplan-Meier curve/ log-rank test
Multivariate Time-to-event Cox proportional hazard model
Continuous Continuous Simple linear regression
Multivariate Continuous Multiple linear regression

AsdadfiBaidaguinay
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B. Chi

A A

Y '
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A tT

est TS sufeudnlsauuazdulsamnidudoyasiongy

Nl 2 test 1suFoufeudulsdauiniiludoyadoiiowazduls

MUIBNQY

C. Chi 2 test 15 lamiuzandd s1uaudszsinsuinneed1eiios

40 auvuly
D. Fischer’s exact test lsunu Chl 2 test asainisuu

Ysznsun

QUIZT

Let’s have
some fun!
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1. dulsdu Category dwilsen Category

2. awlseu 2 Category aanlsa Continuous

3. aunlsau Category sawalsa Continuous
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Let’s have
some fun!







