
uƪĪ�Ŀƚƭ­Ŀ
uǃďŢČőƚ�ŏ
u?éTƑŃ¿a
uwċÛŃ¿a
uǀś\č

żVŸ.ĊǋƊƶ½

Descriptive Statistics

2

ÇǃďƪĪ�ô，ƭ­â.tǃďƖ8ŦŬŉR
8]¶Ţ­ƪ�ǐ�ƴơƻR

ǃďâðĠqų:

wŷǀč(discrete variable)/
ľĠÛǟƩh¦ŢŃ¿(ň¥T).wŷǀčǘĚƶč
ŢR·ÁÝºµč4ê{4；Ţǹ：ŽR

ǎƐǀč(continuous variable)/
ĠÛǟƩh¦ŢŃ¿(Ġ¥T.·rw4rđŽ).Ʊ
ŃaǥŢǀ�ĚǎƐŢ.ÒśåÉR·Ǉǿ4ǾǞ 4
ŅÛŽR

3.1 ǃďČő
Data Organization

3

ÇǃďČőòƪĪŢâß.>NĎ»ôč
»ŢâßƪŏvX.>ļ�ǀčAĲč
(frequency)�ŨÈĲč(relative frequency)ô
ĺv(ratio)ŽR

��wŇYwƇ�wƇqǺǃď°ßR

v3.1/ƸŃ¿50Ƃ¨Œƅ(tetracycline)Ɨ§
AǞǟ(mgĻl)·;ƪ.ƹƭsĲčwǙ
ƪR

3.1.2 ǃďƪĪ�Ŀ
Tabulation of Data 

4

252 250 252 256 249
251 253 254 248 244
250 249 250 250 256
253 251 248 251 251
249 250 252 254 250
252 249 251 246 253
247 251 249 245 248
249 246 247 250 247
248 250 252 255 252
254 245 250 251 251

ƪ3.1   50Ƃ250mg¨ŒƅƗ§Ń¿Ǟǟƪ(mg)

ǃďƪĪ�Ŀ
Tabulation of Data 
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Ƈa ĲčŞƷ Ĳč ƆƶĲč ŨÈĲč ƆƶŨÈĲč

244

245

246

247

248

249

250

251

252

253

254

255

256

/
//
//
///
////
/////

////////
///////
/////
///
///
/
//

1

2

2

3

4

6

9

8

6

3

3

1

2

1

3

5

8

12

18

27

35

41

44

47

48

50

2%

4%

4%

6%

8%

12%

18%

16%

12%

6%

6%

2%

4%

2%

6%

10%

16%

24%

36%

54%

70%

82%

88%

94%

96%

100%

�ƶ 50 100%

50Ƃ¨ŒƅûǞǟ³ÉýyæĲčwǙƪ(ģwƇ)

ǃďƪĪ�Ŀ
Tabulation of Data 

6

wƇŢēß�ĵǼ/
� ļpǆ(R):,Ğ³ƱŃa — ĞÉƱŃa-
� Ľ¿Ƈč(k)/

•Sturges (1926) formula:
•NŇõĠǃďŢƎĲč

� Ľ¿Ƈǆ/Ƈǆ(d)1pǆ(R)∕Ƈč(K)

� ǔĄ:;Ƈǧ
� Ƶ¿:;ƇŘ
� ƶſƇ?ȁ(Ƈa)

� ƶſ�ƇĲč

101 3.322logK N= +

ǃďƪĪ�Ŀ
Tabulation of Data 

7

• ĤvN =50.õNƇč/

• ªĴĹƇAƇǆ/(256—244)/711.714 P 2

• ƇǧĞÉaŇ244.oƇǆŇ2.Ĉż8ƇA:;Ƈǧ
Ň(244,245).żEƇƇǧŇ(246,247)R

• ªǞǟŇǎƐǀč.244ñ®243.5ƚ244.5Aǥ.=ż
8Ʈ�ùĞÉa®o.ż8Ƈ;ƇŘŇĞÉał0.5 → 

243.5.ż8Ƈ:ƇŘŇ243.5 + 2 = 245.5.ƕżEƇ;
:ƇŘŇ(245.5, 247.5)R

• ż8ƇƇa= (243.5+245.5)/2 = 244.5.thƇaZĴǺ
Ā.ƕç·;wƇĲčwÔƪ:

101 3.322log 50 1 3.322 1.7 6.65 7K = + = + ´ = @

ǃďƪĪ�Ŀ

8

ƇŘ ƇŘ Ƈa
,x-

Ĳč
,f-

Ɔƶ
Ĳč

,cf-

ŨÈ
Ĳč

,rf-

ƆƶŨÈ
Ĳč

,crf-

244-245

246-247

248-249

250-251

252-253

254-255

256-257

243.5-245.5

245.5-247.5

247.5-249.5

249.5-251.5

251.5-253.5

253.5-255.5

255.5-257.5

244.5

246.5

248.5

250.5

252.5

254.5

256.5

3

5

10

17

9

4

2

3

8

18

35

44

48

50

6%

10%

20%

34%

18%

8%

4%

6%

16%

36%

70%

88%

96%

100%

�ƶ 50 100%

50Ƃ¨ŒƅĲčwǙƪ(wƇæ)

ǃďƪĪ�Ŀ
Tabulation of Data
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ÇĲčwǙƪ，ƭò­â.ƖtƿƔ8Ŧ
Ŭŉ.ÕŕŢēĿ/

Ø wŷǀč(discrete variable)ŢƊƶ­/
Ǣī­(bar chart)/ŖƟÖǢīŌõĭò.
Ĺ8ǢīõiƪŢĚƺƇŢşœĲčR
¬â­(pie chart)/N¬âŢVšs�ÛŇš
wAš.ƕ�wǺõ�Ţšwĺ�ŇöâŢ
ƲÛR

3.1.3 ƭ­Ŀ
Graph

10

Ǣī­
bar chart

��

�

��

�

�

��

��

��

��

	���� 
���� �����

11

¬â­
pie chart

������

�	���
���

������

�
���	���

������

�����
��

12

Ø ǎƐǀč(continuous variable)ŢƊƶ­/
＝？­(stem-leaf plot)/ŇTukey(1960)Ăv
Ţ.ÇǃďŖÉ}³ZÙýy.ÇĹ8ƱÄ
awòqǗw.8ǗwÏĔS＝7(stem).
tǻŢÏĔS？7(leaf).�NŀìǃďŢǫ
?ƚwċíâR
ŧē­(histogram)/ƚǢī­ǰÕǺn.Ǔ
ŕĔǎƐǀč>=wƇŢǃď.sĿ·�Ǣ
ī­.ıǈiƪ�ƇŢƇa.ƍǈiƪ�Ƈ
ŢĲčR

ƭ­Ŀ
Graph 
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＝？­(stem-leaf plot)

n 50T12Ķŗ½ŹAć）±ƷǠ
n ------------------------------------------
n 120    98    96   100   128

n 88    90   108   102    91

n 94   100    80    93   105

100   104    95   106   100

105   106   107    84   106

98   110   112    90   113

96   104   114   105   116  

102   113    96   115   124

108   118   104   120   130

119   128   126   133    95

----------------------------------------

14

n �TčN:Ň＝,]TčŇ？

＝？­
stem-leaf plot

Ĳč ＝(stem) ？(leaf) - ]Tč
3

12

18

9

6

2

8

9

10

11

12

13

0 4 8

0 0 1 3 4 5 5 6 6 6 8 8

0 0 0 0 2 2 4 4 4 5 5 5 6 6 6 7 8 8

0 2 3 3 4 5 6 8 9

0 0 4 6 8 8

0 3

50 �ƶ

12ĶŗŹAƧŁć）±＝？­/

15

＝？­
stem-leaf plot

9

0 0

1 3

4 5

5
6

6 6
88

10

0 0

0 0

2 2

4
4

5 4
55

…
…

＝(stem) ＝(stem)

？(leaf)

16

0

5

10

15

20

242
.5
244
.5
246
.5
248
.5
250
.5
252
.5
254
.5
256
.5
258
.5

ŧē­
histogram



17

Ø ǎƐǀčŢƊƶ­(Ɛ)/
²ǖ­(polygon)/Nŧ（ǎÿŧē­A�Ƈ
Ǵȁ(Ƈa).>®ż8ƇA��Ğæ8ƇAæ
��8ƇŜsbîƇ.ĴqƇŢĲčţƸŇ0.
Nǎÿò8ÆǣŢĜ（R
ƆƶĲč²ǖ­(cumulative frequency 
polygon)/N�ƇAƇaŇ?éȁƚƆŵĲ
čŇÜĮ.>ÇõçŢȁǎÿǅX.��ç
8ƆƶĲčĜ（­R

ƭ­Ŀ
Graph 
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0

5

10

15

20

242
.5
244
.5
246
.5
248
.5
250
.5
252
.5
254
.5
256
.5
258
.5

²ǖ­
polygon

19

0

10

20

30

40

50

244.5 246.5 248.5 250.5 252.5 254.5 256.5

ƆƶĲč²ǖ­
cumulative frequency polygon

20

šwTč/ÇǶÙýyæŢǃď�wŇ8šŽw.
ǍÕNżk]šwTčŴA.iƪǃď?Ġ²Ê
šwĺAį¡Ě®ĴwčA;R·į¡³ÉŇn

tżk]šwTčƶſß·;:

šwTč
percentile

1
100

1
100 100

100

1
2 100

kn

k

k kn n

kx n

Q
kx x n

æ ö´ +ç ÷
è ø

æ ö æ ö´ ´ +ç ÷ ç ÷
è ø è ø

ì ´ï
ï= í ì üï ïï + ´í ýï ï ïî þî

��� ����

�� ����
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¨wTč/ÇǶÙǃďwò¨Žw.ż1¨wT
čQ1Ňż25šwTč.ż2¨wTčQ2Ňż50š
wTč.�?ǟ(?Tč)Mż3¨wTčQ3Ňż
75šwTčR

šwTč
percentile

25% 25% 25% 25%
Q1 Q2 Q3

22

8šŽwA

n Ƹ (nŇį¡ȁč,PŇšwč)

n ƟkYĚČč,� =k�Čč+1Ţǀč

n ƟkĚČč,� =

1 2 3, ,Q Q Q�������

100
Pk n= ´

QX

QX 1
1 ( )
2 k kX X ++

23

v·50Ƃ¨ŒƅAšwTč(ģwƇǃď,ƪ3.2a)

1 12 1 13

2 25 26

3 37 1 38

2525%, 50 12.5
100
249
5050%, 50 25
100

1 1( ) (250 250) 250
2 2

7575%, 50 37.5
100
252

P k

Q X X

P k

Q X X

P k

Q X X

+

+

= = ´ =

= = =

= = ´ =

= + = + =

= = ´ =

= = =

24

ƆƶĲčšwTč­
cumulative frequency polygon
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ťȀ­
Box and whisker plot

�ŴŇƀ°­(box plot)RťȀ­@Ząc]á
Čǟč—ĞÉa4 ż8¨wTč4?Tč(?ǟ)4
żV¨wTč.N�Ğ³a—õŚvŢ8ųƪŰ
ǃďŋêŢƊƶ­âR

Ƭj

Median

4 6 8 10 12

Q3Q1 XlargestXsmallest

ǃďwÔƚťȀ­AǦ\ 5!8C����.B+�3#B)�

Right-SkewedLeft-Skewed Symmetric

Q1 Median Q3Q1 Median Q3 Q1 Median Q3

��������� ��������� ���������

27

Ø ǎƐǀčŢƊƶ­(Ɛ)/
ċÔ­(scatter plot)/ċÔ­ñŕĔqǎƐ
ǀčĠÃxǦ\ŢŮŶ:R

• 8TdÞŗêAƧŁ?Ƙ«Ǜ(cholesterol)ƚ
ƛà±(diastolic blood pressure)AǦ\/

òf 1 2 3 4 5 6 7 8
Ƙ«Ǜ,x- 225 207 270 217 285 274 236 185
ƛà±,y- 76 80 90 74 100 88 78 70

ċÔ­ E98))�D�C#B)�

28

ċÔ­
scatter plot

��

��

	�


�

���

���

���

��� �	� ��� ��� ��� ��� �	� ���

�� �
�

�

�

�

�
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3.2 ?éTƑŃ¿a
Measures of Central Location

N8]čaXāǋǃďwÔŢ?éTƑR
ſƨ×¯a(arithmetic mean)/�ƁŴ¯a.
ŇõĠƱŃaŢƎ ǩNƱŃaŢ]č�Ň
ſƨ×¯a.ŜǃďĚǎƐǀčěǓŕR
?ǟ(median)/ôŴ?Tč.ĚÇǃďŖÉ
}³ǶÙýyæ.TĔ?é(?ǥ)ŢčaR
ūǟ(mode)/ôŴūč.úǃď?vŏĲč
Ğ²ŢƱŃaôwƇ�ŴR

30

į¡×¯a( /ƿǲx-bar)/x

nxx
n

i
iå

=

=
1

)( 21
1

n

n

i
i xxxx +++=å

=

!!t?

åß? ,ƿǲSummation or sigma-ŇƎ Żƥ

ĕƒ×¯a(μ /ƿǲmu)/

Nx
N

i
iå

=

=
1

µ

į¡ȁ(sample point)

3.2.1 ſƨ×¯a
Arithmetic Mean 

31

v3.1

ƪ3.4 ��ÓĨǜǨ8ęĢo20Tzœ¹mǾǞƪ,l-

1 3264 6 3323 11 2580 16 2758

2 3260 7 3650 12 2845 17 3248

3 3245 8 3200 13 3585 18 3325

4 3484 9 3030 14 2480 19 3315

5 4146 10 2070 15 3542 20 3106

i ix i i iix ix ix

į¡ſƨ×¯a
sample Arithmetic Mean

32

ÇĴ20]ƱŃaŜs8į¡.ļĴį¡ſ
č×¯a, -x

ſƨ×¯aŢǧ~/ŜǃďĠĬźaě.×¯a
ËĘ�ãǳ.õNĚǰÕĉïŢR
·ż8T¹mŇĖŔm,ǾǞŇ1200l,tſƨ×
¯aǀŇ3087.6l

8.319020/63816
20/)31063264(

==
++= !!x

l

ſƨ×¯a
Arithmetic Mean
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ƪ3.4 ��ÓĨǜǨ8ęĢozœ¹mǾǞƪ,l-

1 3264 6 3323 11 2580 16 2758

2 3260 7 3650 12 2845 17 3248

3 3245 8 3200 13 3585 18 3325

4 3484 9 3030 14 2480 19 3315

5 4146 10 2070 15 3542 20 3106

i ix i i iix ix ix
1200

8.3190=x 6.3087=x

ſƨ×¯a
Arithmetic Mean

34

·Ć8ǽºvŏ1 2 3 4 5 6Ž6]ƱŃa.·ư
Ň8ĕƒ.�tĕƒſƨ×¯a, -Ň/µ

5.36/)654321( =+++++=µ

ĕƒſƨ×¯a
population Arithmetic Mean

35

×ű/Ç�ǃď��ł8]Õč(C)Ţēß.�
ĒǃďA×¯aŇ�X×¯a�łĴÕčR

�cxncx
n

cx
n

cx
n

y
n

y
n

i
i

n

i

n

i
i

n

i
i

n

i
i +=÷

ø

ö
ç
è

æ
+=÷

ø

ö
ç
è

æ
+=+== åå ååå

== === 11 111

11)(11

3.2.2 ſƨ×¯aAêǄ
Properties of Arithmetic Mean

i �ƱŃa ĒƱŃa
1 5 5+2=7
2 2 2+2=4
3 10 10+2=12
4 3 3+2=5

×¯ 5 5+2=7 36

ƾČÌÛ/Ç�ĠŢĹ8]ƱŃa�ěCNÕ
čC^.�ĒǃďA×¯aŇ�XŢC^R

xcx
n
ccx

n
y

n
y

n

i
i

n

i
i

n

i
i ==== ååå

=== 111

111

ſƨ×¯aAêǄ
Properties of Arithmetic Mean

i �ƱŃa ĒƱŃa
1 5 5�2=10
2 2 2�2=4
3 10 10�2=20
4 3 3�2=6

×¯ 5 5�2=10
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ſƨ×¯aAêǄ
Properties of Arithmetic Mean 

cÒ(deviation):Ĺ8į¡ƱŃaƚt×¯aA
Ò.ôŴǯ¯Ò.NßƪŰŇ/ xxD ii -=

0)(
1111

=-=-=-= åååå
====

xnxnxxxxD
n

i

n

i
i

n

i
i

n

i
i

•ƕcÒƎ ŽĔ0

i �ƱŃa
1 5 5-5=0
2 2 2-5=-3
3 10 10-5=5
4 3 3-5=-2

×¯ 5 0

xxD ii -=

38

Ĺ8į¡ƱŃaƚt×¯aAcÒ×ēŢ .
ŴŇ×ē (sum of squares).ĴaŇĞÉ.N
ßƪŰŇ/

å
=

-=
n

i
i xxSS

1

2)(

ſƨ×¯aAêǄ
Properties of Arithmetic Mean

2 2 2 2(5 5) (2 5) (10 5) (3 5) 38SS = - + - + - + - =

�ƱŃa/5,2,10,3   ×¯a15

·N a14 ĝi×¯a 5

2 2 2 2(5 4) (2 4) (10 4) (3 4) 42 38SS = - + - + - + - = >

39

2 3 5 10

`X = 5

2 3
5

10

a = 4

ſƨ×¯aAêǄ
Properties of Arithmetic Mean 

+
+!

40

?ǟ(median)/ĚÇǃďŖÉ}³ǶÙýy
æ.TĔ?é(ǥ)ŢčaŴA.ŇtŕŎf
ĲĔſč×¯čŢ?éTƑŃ¿aR

ï
ï
î

ïï
í

ì

ú
û

ù
ê
ë

é
+

=

+

+

�����

�����

nxx

nx

Med
nn

n

)1
2
()

2
(

)
2
1(

2
1

?ǟfƖĽ¿į¡ǃďŢ?ǥa.ňĿ�
ñthį¡ȁŢŪĳčaR


�&�
�?ǟ �2�:"8$�
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v3.3/ĨǜǨnǨŝfŢŠƧŐŃ¿čŦ(�103)/
8,30,6,9,8,3,12,15,18
³Éýyæ/3,6,8,8,9,12,15,18,30

• ªn=9Ň´č

• Ɵf��Ǳ8]ƱŃa.n=8Ňeč

?ǟ( Median )

(5)
1 9 1 5 9
2 2
n Med X+ +

= = Þ = =

(4) (5)
1 8 94, ( ) 8.5

2 2 2
n Med X X +
= Þ = + = =

42

ūǟ(mode)/úǃď?şœĲčĞ²ŢƱ
ŃaRŜčąô�Ŵ��vŏ8Ĳě.ū
ǟxY¼®.oªĲč�ƖŨ�.Ĉūǟ
�ƖY£8R

ūǟåÊƫþŕ.tč½ǏſêǄYǿR


�&�(�ūǟ �2B:���

v3.4/Ĩĥǝ100]ÁÝAºµč.tū
ǟŇ2(şœĲčŇ48)

43

���]ÁÝºµč

n ºµč +���ÁÝč ��
n -------------------------
n 0              2
n 1            15
n 2            48
n 3            26
n 4             6
n 5             2
n 6             1
n -------------------------

44

3.2.5 ?éTƑŃ¿aŢǦ\

ŜǃďĚÑ�ÈŴŢwǙě.�×¯č4
?Tč�ūǟVƔţŨŽ(ÕðwǙ)R
�cwǙ/ūǟĞÉ.?TčÎ?.×¯
aĞ³R
ÑcwǙ/×¯aĞÉ.?TčÎ?.ū
ǟĞ³R
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(a)ÕðwÔ

x
Med

0M

xMed0M

(b)�ðwÔ

x Med 0M

(c)ÑðwÔ

­3.8  ÕðwÔƚcĐwÔ

3.2.5 ?éTƑŃ¿aŢǦ\

46

3.2.6 Ør×¯(Geometric mean)

n ƟƱŃa¯Ňĳč=twpŇ�c,ſƨ×
¯čģƖiƪ¯?ê,Ĉk�ÈčǊă
(Logarithmic Transformation),ǊăæAƱŃ
awÔčŇÈŴ
– ƶſtſƨ×¯č

– u��ÈčǊă

– çØr×¯č

– →�¸ƱŃaŢ?ǟ

47

n Ƹx1,x2, …,xnŇ8į¡ǃď.�į¡ȁ�Èč
A×¯aƸŇ ·;�

n �Ør×¯a ·;

n ôN;ßǤnĲēaĚ.çŇ

10
1

1 log
n

i
i

u X
n =

= å

log( ) 10ugx anti u= =

1 2......n
g nx x x x=

gx

u

48

n ;yǃďĚ10Tŝfġƣæƣǟ�ćǑ}Ğ³
Aěǥ(Éě) .ƹļtſƨ×¯a.?ǟ�Ø
r×¯a

�� 1 2 3 4 5 6 7 8 9 10
Tmax 0.80 0.90 1.10 1.15 1.18 1.81 2.03 2.21 2.58 3.35

  (0.8+ +3.35)/10 1.71
             Med (1.18 1.81) / 2 1.50

x = =
= + =

!�����

��

Ør×¯a AļĿ·;
M

gx
10 1 10

10 10
0.18775

(log log ) /
(log 0.8 log 3.35) /10 0.18775

log( ) 10 10 1.54
1.50 1.54 1.71

n

u
g

g

u x x n

x anti u
Med x x

= + +
= + + =

= = = =

= @ = < =

!

!



49

3.2.7 ƾ ×¯a(Harmonic  mean)

n �ƱŃaA`č×¯a.tƶſß·;

1 2

1 2

1
1 1 1 1( )

1 1 1( )

H

n

n

x

n x x x
n

x x x

=
+ + +

=
+ + +

!

!

50

vº/
v·Ĩf}VÁǭǁÚǂǮƦ.ĹÁĹ]ƦAg

～w{Ň3.5.4.5i.ļ8ǷƦ×¯²Ê～2
Ŗ,3.7-ß.

Ĵƈħƚſč×¯a(         i)řĠvnR

3 4.081 1 1
3.5 4 5

Hx = =
+ +

4.17x =

51

3.2.8 wƇǃďŢļĿ

wƇǃďſč×¯aŢļĿ(vºƯƪ
3.2b)/

��ſč×¯a/ åå
==

=
k

i
i

k

i
ii fxfx

11
/

if /ƇĲč ix/Ƈ?ȁ.k/Ƈč

25.250
50

5.25625.24655.244350/
7

1

=

´++´+´
==å

=

!!

i
ii xfx
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3.3 wċÛ(ǀśč)Ń¿a
Measures  of  dispersion

wċÛŃ¿a�ŕXāǋǃď?ƱŃa³Éw
ċôǫ?ŲÛRv·/q]į¡ŢwǙ�ƖĠ
�įŢ?éTƑ.o�ĠY�ŢwċÛŃ¿aR

fÐŃ¿Ŀ

(mg% / ml)

İ¦ƙ�Ń¿Ŀ

(mg% / ml)

­3.9 �8ƇǃďfÐŃ¿ƚİ¦ƙ��Ń¿ÍǚƃǠ­

8x =

4.5 6.5 10 12

98 1076
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�
���pǆ�cÒ 48$ ��8$:�0�*"8)"B$ )

pǆ(range)/�į¡?Ğ³aƚĞÉaAÒ.
ŇwċÛĞƁ¥ŢƪŰĿ.oÂĘ�}Ĭźa
ŢãǳR
×¯cÒ(mean deviation)/ĚÇ�ƱŃaƚ×
¯aAcÒ(deviation)�ƉÈaæAƎ ǩN
į¡ƱŃaƎčƕç.�ĚÅǪ:ó_åÊþ
ŕ.ªŇ×¯cÒrß®čő:ňĿsǏſô
wƳ.ĈtŕƤY²R

54

×¯cÒrß

( )

1

1 4.5 8 6.5 8 7 8 10 8 12 8
5

12 2.4
5

MD x x
n

-

= -

- + - + - + - + -

= =

å

�������� 4.5, 6.5, 7, 10, 12    

MD=
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ĕƒǀśč, -/

ĕƒĮńcÒ, -/

į¡ǀśč, -/

į¡ĮńcÒ, -/

2s

s

2S

S

( ) Nx
N

i
iå

=

-=
1

22 µs

( ) Nx
N

i
iå

=

-=
1

2µs

( ) )1(
1

22 --=å
=

nxxS
n

i
i

( ) )1(
1

2 --= å
=

nxxS
n

i
i

3.3.2 ǀśčƚĮńcÒ(ôĮńÒ)
Variance and Standard Deviation

56

ĕƒǀśč
ƸĕƒǃďĠN ]ƱŃa.t×¯aŇ .
��ƱŃacÒ×ēæAƎ ǩNN �ç
8ǀśč(variance)ŋŴĴǀśčŇǀē.
Ɗƶ½:¯N (ƿǲsigma square)ŻƥƪŰ
ARNßƪŰŇ

2s

µ

( ) Nx
N

i
iå

=

-=
1

22 µs



57

ĕƒĮńcÒ
ÇĕƒǀēǤē.�tĳa�ç.õçA
ča®Ɗƶ½:ŴŇĮńcÒ(standard 
deviation).NßƪŰŇ

( ) NxSD
N

i
iå

=

-===
1

22 µss
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vº 3.8,ĕƒ-
v3.8:Ć8ǽº.ĕƒƱŃaŇ1,2,3,4,5,6

=3.5.N=6�×ē /µ

( ) ( ) ( )

( ) 2

2 2 2

1
2 2 2 2

1 3.5 2 3.5

6 3.5 17.5 1 2 ... 6 21 / 6

N

i
i

SS x µ
=

= - = - + - +

+ - = = + + + -

å !!

ǀē/ ( ) 9167.265.17
1

22 ===-=å
=

NSSNx
N

i
i µs

ĮńcÒ/ 7078.19167.22 ==== ssSD
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į¡ǀśč

ĕƒǃďääå³ôňǧ³.t�çYĘ.
ƕ=ĕƒ×¯aÅǪ:eģŭ.Nį¡ǃ
ďļçį¡ǀśč.NĀPĕƒǀśč.
8ƜŴĴį¡ǀśčŇ¯ē(mean square)R
NßƪŰŇ

( )22

1
( 1)

n

i
i

S x x n
=

= - -å
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į¡ĮńcÒ

Çį¡¯ēǤē.�tĳa�çRNßƪ
ŰŇ

( )22

1
( 1)

n

i
i

S S x x n
=

= = - -å
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ƙŖÛ
Degrees of freedom (df)

į¡oōŷƕƖƙŖǀ�Ţ]čR
ƱŃa]čłüƄĦ4ǧ~īlŢ]čR
į¡ǀśč(¯ē):

• ōŷƕƖƙŖǀ�Ţ]čŇ n-1R
• ǧ~īlŇ

0)(
1

=-å
=

n

i
i xx
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į¡¯ēAƁxƶſß

ú
ú
û

ù

ê
ê
ë

é
÷
ø

ö
ç
è

æ
-

-
=÷

ø

ö
ç
è

æ
-

-
=

÷
ø

ö
ç
è

æ
+-

-
=

÷
ø

ö
ç
è

æ
+-

-
=

+-
-

=-
-

=

ååå

å

å å å

åå

===

=

= = =

==

nxx
n

xnx
n

xnxnx
n

xxxx
n

xxxx
n

xx
n

S

n

i
i

n

i
i

n

i
i

n

i
i

n

i

n

i

n

i
ii

n

i
ii

n

i
i

2

11

2

1

22

2

1

22

1 1 1

22

1

22

1

22

1
1

1
1

2
1
1

2
1
1

)2(
1
1)(

1
1

63

vº 3.9 & 3.10,į¡-

bƸ�8ƇǃďtŕqųY�ēĿŃ¿fǾ
ƧŁ?Íǚ(uric acid)ņÛ.ǃď·;Rƹw
{ļfÐŃ¿Ŀƚh¦ƙ�Ń¿ĿÍǚņÛ
A¯ē�ĮńcÒRǃďƷǠ­.·­3.9R

fÐŃ¿Ŀ,mg%/ml- 4.5 6.5 7 10 12

İ¦ƙ�Ń¿,mg%/ml- 6 7 8 9 10

64

vº 3.10,į¡-

¯ē/

ĮńcÒ/

NƁſßļç
lfÐŃ¿Ŀ/

lƙ�Ń¿Ŀ/

40=å ix 5.3552 =å ix

( ) 875.845.3545405.355 22 ==-=S

979.2875.82 === SS

40=å ix 3302 =å ix

¯ē/

ĮńcÒ/

( ) 5.24104540330 22 ==-=S

58.15.22 === SS
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3.3.4 ǀśčƚĮńcÒAêǄ
×űæAį¡ǀśč/�į¡ nxxx ,,, 21 !!
�Ēį¡ nyyy ,,, 21 !! .t? i iy cx= +

( ) ( ) ( )
2 2 2

2 2

1 1 1

1 1 1
1 1 1

n n n

y i i i x
i i i

s y y x c x c x x s
n n n= = =

= - = + - - = - =
- - -å å å

I �ƱÄa ĒƱŃa ĒƱŃacÒ ĒƱŃacÒ×ē

1 4.5 4.5-8=-3.5 -3.5-0=-3.5 12.5

2 6.5 6.5-8=-1.5 -1.5-0=-1.5 2.25

3 7 7-8=-1 -1-0=-1 1

4 10 10-8=2 2-0=2 4

5 12 12-8=4 4-0=4 16

×¯ 8 8-8=0   35.5

ĒƱŃa¯ēƚĮńcÒƚ�ƱŃa¯ēƚĮńcÒŨ�

v3.11/fÐŃ¿ĿÍǚałÕčc=8
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ǀśčƚĮńcÒAêǄ
ƾČÌÛæAį¡ǀśč/Ēį¡ nyyy ,,, 21 !!
.t? i iy cx=

v3.12/fÐŃ¿ĿÍǚaCÕčc=2

( ) ( ) ( )
2 2 2

2 2 2 2

1 1 1

1 1 1
1 1 1

n n n

y i i i x
i i i

s y y cx cx c x x c s
n n n= = =

= - = - = - =
- - -å å å

i �ƱÄa ĒƱŃa ĒƱŃacÒ ĒƱŃacÒ×ē
1 4.5 4.5*2=9 -7=-3.5*2

2 6.5 6.5*2=13 -3=-1.5*2

3 7 7*2=14 -2=-1*2

4 10 10*2=20 4=2*2

5 12 12*2=24 8=4*2

×¯ 8 16=2*8  

( ) ( )2 29 1.5 2= -

( ) ( )2 249 3.5 2= -

( ) ( )2 24 1 2= -

( ) ( )2 216 2 2=

( ) ( )2 264 4 2=

( )2142 35.5 2=
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èN]ƱŃaAĕƒ?.NķǕøįĿø�n]
ƱŃaŇį¡.�ç ]�Ɩį¡.w{ļĴ
]į¡Ţ¯a.ƕǌdį¡¯a�ưŇ8]Ē
ĕƒŢƱŃa.t×¯a�ǀē.�ZŊĕƒ
ǃďŢļĿR
v3.13/ƸĕƒƱŃaŇ2,5,8.
èĴĕƒ?ø�n=2]ƱŃaŇį¡.tõĠ�
Ɩį¡�t¯ay·ƪ3.7R

nN

6,5,3 2 === sµN

3.3.5 ĮńƼÒ(ôĮńƼ)
Standard Error

68

ĮńƼÒ 5)8$:8D:�1DDBD�

į¡ ¯a ¯ē

2,2
2,5
2,8
5,2
5,5
5,8
8,2
8,5
8,8

2
3.5
5

3.5
5

6.5
5

6.5
8

9
2.25

0
2.25

0
2.25

0
2.25

9

0
4.5
18
4.5
0

4.5
18
4.5
0

0
2.25

9
2.25

0
2.25

9
2.25

0
 

¯a
45

5
27

3
54
6

27
3

x 2( )x µ-
2

2 ( )
( 1)

ix x
S

n
-

=
-

å 2
2 ( )i
b

x x
S

n
-

=å

( )µ 2( / )ns 2( )s
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ĴaëŽĔĕƒǀē ǩNį¡³Én

( ) 5985.329
9

1
=+++==å

=

!
i

ix xµ

( ) ( ) 39925.299
9

1

22 =++=-=å
=

!
i

x x µs

µĴaëŽĔĕƒ¯a

2s

_

2
2 6 3 1.73

2x
x n

ss s= = = = =ĮńƼÒ

ĮńƼÒ
Standard Error  
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3.3.6 ĕƒĸč(ô�č)ƚį¡Ɗƶa
(population parameter and sample statistic)

n ĕƒĸč:

n į¡Ɗƶa:

_ _
2 2, , , ,

x x
µ s s s s

_
2, ,S Sx

72

Ɵqį¡ǃďŢŃǟ¥TY�ě.ó_ƺ·rĺ
ǉ¾_Ţwċíâ�2ƟN¯ēôĮńcÒ³É
ƕ¿ĚYëŜŢ.ªŇǍÕ×¯čŢ³Éğãǳ
¯ē�ĮńcÒ.Ĵě�Nǀś\čXƶſŨÈ
wċŲÛŢíâR

ǀś\č¿Ɠ/

ĕƒǀś\č/

į¡ǀś\č/

100%CV = ´
����

���

%100´=
µ
sCV

%100´=
x
SCV

3.4 ǀś\č
Coefficient of Variation (CV)
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q¥TĮńcÒǬY�,oǀś\čŨ�

v3.14/ƸgĠcTzœ¹mǾǞ·;:

X(NlŇ¥T):3260,3246,3324,3200,2850

7 NŤ�Ň¥T����(�,,���)�)����
�&)���&��
�����)


ǀś\č ���

_
215880, 3176, 35178i xx x S= = =å

_
2560.14, 112.028, 43.7665i yy y S= = =å

35178 187.5580, 43.7665 6.6156x yS S= = = =

187.5580 100% 5.905%
3176xCV = ´ =

6.6156 100% 5.905%
112.028yCV = ´ =
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Ƴ/BũA;.ǇǿŢĮńcÒǒ³ĔǾǞ
ŢĮńcÒ.oªqƔŢ¥TY�.YÀŧ
ÿŖĮńcÒŢ³ÉXƽėwċŲÛ³É.
Ĵěñ|ŕǀś\čX©žĤ¤Ǹ÷ĳůR

v3.16/bƸƾĩ10TòfŢ×¯ǇǿŇ166
rw.ĮńcÒŇ36.8rwM×¯ǾǞŇ
62.5rđ.ĮńcÒŇ12.3rđ.ƹ¤Ǉǿ
 ǾǞ¢8ǵwċŲÛǉ³2

ǀś\č  ���
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ǀś\č ���

l Ǉǿ/ %17.22%100
166
8.36

=´=CV

l ǾǞ/ %68.19%100
5.62
3.12

=´=CV

ŖĴ�ŭ.Ĵ10TòfǾǞŢwċŲÛ
ǉǇǿXçÉR
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The End


