
• • 

• • 
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~'J13J'Vl3J1i.1 

nnvhtJn~'tl'l (Box Plot) VI~1tJn'lnljtJ1 
" 

L~ U 'tliJ 'iJ ~ 'tl b~ 'l tJ"r ~ 1 ru1 U j U n j 1 vi L~ 'tl LL ~ ~ 'l 
" " 

~n~ru~ nlnV"lnLL'"l'l vllLLVlt-J'l LL'tl~mjm~'"llmJ'iJ'l 

iJ'iJ~'tl 1~tJl-njtJn~'tl'lLLM1'lvllLLVlU'l~'iJ~'tl "iJ'tllJ 
"" " 

.Jl1mb'tl ~"iJ'tllJ"iJ,)1'lJ'iJ'ljtJn~'iJ'l LUUA1f01')'iJflVl~vi 1 
" 

b~'tl~f01')'iJflVl~vi 3 LJl1~~1l?llJ b~Ul#'l'innlujtJ 
" 

n~'iJ'lLuufPh~fitJ~1U (fPl,)'iJrtVl~vi 2) l-nVlu,)~Lb~,)., 
(whisker) ~'HtJUL~ULJlNvi'tl1n'"l1mtJn~'iJ'lltJ5'l 

, , " 
I Y.o::::i • ~ 

fPllU'EltJVl~ ~ , VlU,)l'lLb~,)LL ~~'lmjbL'tl::;fPl1~lnVlMl, 
y y ~ V I 

m~'"l1 tJ'lJ 'tl'l'lJ'tl~'tlVi HI ~Vl'l LUU~,)UVl1'l"iJ'tl'l m j

" 

nlbn'ili~-ii'tl~'tl'"l1nmjLL'"lml'"l'ltJn~ X LL'tl::; , " 
S '"l~LtJUfPhtJj~~1ruvi~'lJ'tl'l /-l b~'tl~ (J m~~1l?llJ 

, , 
I \.I I 'f...I ~ .d 

LLl'Imbn~~"iJ'tl~'tl'"l1n mnb'"lnLl'"l'lVl~ lJt.J'l LlJU"'l1 n , " 
n1nL'"lmb"'l'ltJn~1~mUltJVl1'l~1'lvim')~u X Ll'tl~ S 

"'l::;dJUAltJj::;~1ruvihh~~1::;~~"iJ'tl'l /-l bb'tl::; (J m~ 

~1l?llJ ~'ltfuluu fPl.I"l.1977 '"l'tl~U ~lJlJ~,) Vln 
" 

(John.W.Tukey) 1~tJ1b~U'iJiJ'iJ~'tl\':n'lili~1ru~,)tJ 

mTyhun~'El'l L~'ElLl~l'l'ln1nL'"lml'"l'l"iJ'tl'l-ii'El~'tll~tJ 
" " 

~r1'ljU n~'tl'lll'tl~ lL ~ ~'lvl11.L Vlt-J'l'lJ'El'l~ fitJ ~1 U~1ij" ., 
j:;tJ~1A1'l"'l1 nfPl')'tlrtVl~vi 1 ~L'tl::;vi 3 'tliJ1'llr b~'tl~ 

,... !:, '1/ I " 
F),)I~~~~1 m'lJ'tl'lmnL'"lmb'"l'lY'lj'tl~Vl'lL UU~')U 

~1'l'lJ 'tl'l mnL'"lnLb '"l'l1~ tJ~ h'lVlu,) ~ lL~,)l~ 'tl;f~~tJ 

~1u.:n1mL'tl::;~1U'lJ'nvil'lnu'tlmtJn~'iJ'l ~U,)~lL~,) 
" 

'"l~n W')I~ tJ1')~1 n nr)1~ ~ tJj::;~ ~1'l F)') 'tl fl Vl~ 

(interquartile range) l~hhnu 50% "lJ'iJ'l~~tJ 

j:;~r)1'l fPl'J'tlfl Vl~ Vln L5-tJ n"lJ 'iJlJ'lJ 'iJ'ljU n~'tl'l 
" " 

(fPl')'tlrtVl~vi 1 lb'tl::;fPl,)'ElflVl~vi 3) ~1 Tukey's 

hingesLL'tl::;L5-tJnnnvid~1box and whisker plot 

.ffuLJI'tlUmj~~1'lmTYhun~'El'ln ~'l~'tlltJtl 
" 

1. FlrU') ru~fitJ ~1U~r'tl fPl,)'tlflVl~vi 2 (Q 2) 

Fl,)'tlrtVl~vi 1 (Q1) bb'tl:::Fl')'tlf'lVl~vi 3 (Q 3) 

2. r11u')ru~~m~VI~I'lfPl')'tlrt Vl~ (lQR) ~'l 

LvhnlJFl'J'tlflVl~vi 3 'tllJ~')tJf01')'tlflVl~vi 1 
o I y.d

3. fPl1 U ') ru~')U"lJ tJltJ"iJ'tl'l'lJ'tl~'tll Vi mL~l'l'l 

" 
vl1bb VlU'l'lJ'tl'lfPl1 ~'lbn l'Ir:l~tJ n ~~'lL UUfPl1 U'tln n~~• 
(outlier) C?1'l~'tlltJtl 

f').ffulu (inner fence) ~lu-n1mvhnlJ 

Q1-1.5(IQR) 

¥').ffulu~IU'lJ,)1lVhnlJQ
3 

+ 1.5(IQR) 
~ :t ".. Y QJ"I 

j,)"l!UU'tln(outer fence) mU"ll1mVl1nlJ 

Ql- 3(IQR) 
., .. 

..... - "... I ...... 

j')"l!UU'tlnc;nU'lJ')1LVl1nlJ Q +3(IQR)
3

fPl1tJj~~~ (adjacent values) A'tl fPll~~~~ 
, , 

"" "" "" ~1nVl~~LL'tl:::U'tltJVl~~ (the most extreme values) 

vil'ln'tltJ1u¥').ffulu
" 
Fhu'Elnn~~v~nu'tltJ (mild LUU, outliers) 

A1~'lLn LJlvi LJln'tlih:;VI~1'lf').ffu U'tl mL'tl :::¥').ffu1U 
" 

fPllU'tlnn~~~l'l~~ (extreme outliers) ltlU 
I""" .d I ~ ~ 

m~'lLn(?lVll'ln'tltJU'tlm,)"l!uu'tln 

" 
4. ~h'ljtJ n~ 'tl'll~tJ~h'l~LVI~ tJ~~U~1 

., ", ., 
f01')1~m')~U~l'lVl Q LL'tl::; Q 'tl1m~Uv1'l'il.ln1 3 

[ntJ1U~l~~tJ~~U~lvi'"l~ Q
2 

'tl'l'"l~fPl1tJj::;~~1 U, . 
d Y Y dl.d idlY 

LbU')n'ln'tll'l'lJ'iJ'lmUn'J1'l'lJ'tI'l~L~'tltJ~C-Jum 'tl1n 

b~U(?lj'l"iJU11..JfllJLLnuu'iJultJ5'lA1tJj~~l'l l1tJm~u 
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d' I ~ d I <I ~ 1 'I ~ 1. I ' ,at 1 'I ~ ". <no:I I

'W'Jl Vl'W'JVllL~'1 m~r11'W'ilnnfl~lfl n'WmJtOi~fl-:JtOiVl VlrH"Il'1-:J LJt-:JLL fl~f'llU'ilnnfl~\;'l Vl"llVltOi:::;fl-:JtOi Vl Vlr.lb"Il'1-:JYlU 
ll, 'l .. q q 

l?1-:JnJ~ 1 .yhrU1:.... il~'lJ 
fhuannlitlfi1uonn~t1 ,, l'1'l'llflYl'<1 

cC 
r.l 

;:f "";:f 

.. 
? 

("' 

~ 
~ 

s: s: 
~ 

("' 

;:f
:s:: :so 

f---­

.... 
?.. -.., 

~~~ 

~ ;1 ~ 
'~p 6 'lp ..~ 
~~~ ~p ff: )~~ .. f:"p <i< 

:001 •• 

;;) 
s: 

';:f'" '0"
c:: s:

Ii ~ I> to;. 

-'S:: .., -':0:: "";i ~

"(2: ~ '-(?; -,... -,... 
C:;;: I"' :;;: c:: 

~ ~r.:: c:: C
r.l 

r.l <;l 
("' C" "" ..;:f 

<;; r -..,t>= '.., 
;:f

..J I • / I •• / • / I

~'t1'Y1 1 ~'JULJj::nf]'U(1J'7\J 7 6jJf]\JnnrvjLJn~f]\J 
U 'lJ 

n., 'rabb'iJ ~ wa 1. rh~fiU~1'Wl.jJl1n~Fl'J'ilnYl';~ 1 ~ln .... 

jun~'il-:Juj:::;n'ilU~'1U~l'W'J'W~'il~fl~'il~~'JU n~lA'/'iln Yl~~ 3 ll\;'l Vl-:JrJl.jJ'il~flilnlmtOi ml"l-:J LU"lJ'Jl 
'lJ 'lJ 'U 'lJ 

n'Cl1-:J~'ilUfl:::; 50 "ll'il-:J.jJ'il~fli-:JVl:l-JVl l'Wnlju'ilmu jU~ 2 (n)
'U 'lJ 'U 

11-:J nl jLLtOi n LL tOi-:JtOi:::;~tOil jm1 tOil nj:::u::: ~l-:Jj::: Vl11-:J 2. rJl~fiU ~l'Wmj~-:J nfll-:Jj:::;VlrJl-:JA'/'ilnYl~~ 
.... 'U 

lJfiU ~1 'W rlUA'1'iln Yl~~ 1 LLfl:::A'1'iln Yl~~ 3 ~lVlfu LLfl:::Fl'J'ilftYl~~ 3 LL\;'lVl-:JrJl.jJ'il~flilnlm"lmLtOi-:J .... 'lJ 

mru ~.jJ'il~flhJil ~1'W'il n n~:l-J l?1-:Jif \;'l~~lm jU~ 2 ("ll)
'lJ • 'U 

3. rh~fiU~1'WL~11n~Fl'1'iln Yl~~ 3 ~1 n .... 

n11 Fl'I'ilnYl';~ 1 LL\;'l Vl-:JrJl~ 'il~flil nlnLtOinLLtOi-:JLUoDl U 
'lJ 

jU~ 2 (Fl)
'lJ 

Q, Q~ Q, 
( 

n,m1LL~nLl~JLlr'lJ11 r-­

Q, Q~ Q 
r-'--...,,{'----;~ 

'lJ,nl1li1)ml1)~RlJlJl'il7 

3 

fl,n17Ll~ml~JLu'lilU I t]1--­
..J •• / • / II

~'t1'Y1 2 nnyyjLJnflf]\JU~(i}\Jn'7m~ml~\JLHJ'UIJ1'7\J 7 
U v 
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~ . .,I 
GlTiU..I'l~ 'VI 1 F1~ll'W'W'M)UF1'J1:wtlUVl"IJ'EI'lUnLhJ't!,50 F1wu'W~'ld 

34 56 78 89 62 23 10 

25 56 46 67 87 95 56 

68 87 75 70 45 34 23 

72 45 65 44 65 64 35 

87 67 46 34 89 54 67 

79 

75 

55 

80 

61 

99 

89 

67 

67 

66 

10 

60 

55 

65 

63 

" " ~ ~ " 
'.i''J''J1 'W 'W 'EI n Vl1'W'lI'J1 

f'J-F'Wl 'W~1'W"IJ'J1 

U~1 tJ~'W 'JVlll:W'J l~h 'W'lI'J1 

rh~'l~Vl'" . 

162.85 

118.88 

99 

99 

75 

61.5 

y y 

'.i''J"lI'W 'W'Elnm'W6Jl1tJ 

f'Ji'Wl'W~h'W"n1tJ 
.1 y y 
u~1tJ~'W'JVlll:W'J(jl1'W6Jl1 tJ 

r1'J'Elf'lVl'if~ 1 

~~m~~~1~r1'J'Elf'l Vl'if 

-42 

1.88 

10 

10 

45.75 

29.25 

SCORE1 -I [I---­
o 20 40 60 80 100 120 

. 
~ilii 3 nnwnJnfl'fJ"?JfJ"fI::UWW'fIfllJfI'J'7JHlWWlJfNWmrVW 50 flW 

OJ " 

r.nmu~ 3 ~U~1n1m"lml"l~lu,]1mV:mr.nmrfitJ~1'Wl·lhln~F1'J'ElflVl'if~ 3 :W1nn~1F1~'E)flVl'if~ 1
'" ~ 

1unHu~iJ ~1u'Elnn~:wu'Eln-n~~'E)1W0l:;ll~Vl~rhu'tlnn~:wlVltJ~:wyf'J~ hH~~r'El'J~VilJ (i)~jU~ 4 bl~Vl~. . '" 
m1yhun~'EI~ 91n~'EI:w~191'J'Elt.h~~ 1 l(jlmu~tJu~'EI:w~rh~VlyhtJl UUniVlll'.i'n91n 10 dJu 1 jU~ 4 LL~~'l 

qJ 'U 'U '\ \J 

I I 1 dc;:..... 
F11U'Elnn~:Wl~nU'EltJ 1 r11F1'E1 1• 
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l.h 

SCORE2 

o I I D 
-20 o 20 40 60 80 100 120 

'ivtf 4 nnWJ1Jnfl'fJvdjjfJvFJ:::UWW~fJ'LJW:r7:J.JnWI1l8jJfJvWnLJfJW 50 FJW n'lruiJphwfJnnr/J-J
III v , 

'lJ-a::liJ~'Ll'l.l£l\j n-a,)'W"3'lJ na£l\j.... 

1. 1-nmlW'j'tln~'e.l~ll~~~~l'H~i.HVWl l1ftJ'l(~h..ll~t.l'Jnun1m'"lnll'"l~.jJtJJ.,J'Cl~~-ri'Jtl1
~ 

(infonnation) 
~

~ 

J.,JtJ'll ~i.Un'V'l'j''JJ.,J'lJtJ~olJtJJ.,J~ l~~~Vl'Jn ll'Cl~'j''J~l~'J 
~ 

2. l-11nnwnJ n~'e.l'lll~Vl'lr-l'JtJflV1~ll'Cl~l'il'WtJnn~J.,J 
~ , 

3. 1-11nnW nJ n ~tJ'll1J1 tJU lVltlU n1nl9nll9'l"lltJ'l tiI'J IItl 'j'~~ bl~~tJ'ltil'J~'Wltll~mh'lJ1tlrd~V1fifll'V'l 
~ 

1~ tI ~¥I'l nnW rtl n~ tJ'lolJ 'e.l J.,J 'Cl til'J 'e.l tJl'l~?iJ.,J J.,J191 n ll~'Cl ~tl 'j'~'Jll n 'j'll~'J lmtiU lVI t1uJJntJ~1 'Wll 'Cl ~~~ tJ 
'U 'U ~ d.S 

'j'~~~I'lr-l'J'e.lfl V1~~'lr) Vln'l 'j'm~91 t1'lJ'e.l~-iJ'e.lJ.,J'Cl(?]'l1i 
~ 

(1) tl'j'::;'JllnJn~J.,J~ 1 J1JJntl~I'WU'e.ltln~ltl'j'::;'Jllmn~J.,J~ 
~ u , 2 tl'j'~'JllnJ~~ 2 n~J.,JJ1n1m9ml9'llU 

q 

u~J1n1'j'm::;91mvhn'Wll,~Vl~(?]'l'j'tl~ 5 
~ 

mll.J W), ~ 1­
mhJ l!:J, ~ II
 

'ivtf 5 nnW'll..lnr/fJvWi9l11vnTIUtOinll'~v!';8jJfJv1..h:::"lJln'l 2 nr/:J.J uFiiJnl'ln'l:::tOilmrilr1W 
III v • 
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(2) 1.h:;"lllnm~~~ 1 LL'i'l:;n~:w~ 2 ihJDtJ~IUL vhriu l.h:;"lllm~-1~'D,:m~:wiJmj'UiOlnLLiOl'H1JLLvl 
q 1lI tlJ , 

l.h:;"lllnm~~~ 1 iln1mj':;iOl1mLA1Jn~l1.h:;"ll1nm~:w~ 2 (LL~lPl")~-1nJ~ 6) 
, • '\J 

f-­

.J 
"V'rI 6..
 

nJlrlJ'1JnfifJ.JU~VJ..JWlm"'lnU"'l·mJ6JffNlh~1JlnJ 2 nrh./ rfiJ3JfjvtjIULyhnuufI~iJnlmJ~"'Ilvpfl..Jnu 
'\J • ~ 

(3) l.Jr::"lllnm~:w~ 1 bL'fI::n~~~ 
q , 

2 il~DtJtJ1UL'Vhnu LL'i'l::ilnlj'LLr.mLLiOl'l~:W:W1lPlnL~tJj'::"tnmn~~~
tlJ , 

iln1Jm:;iOl1mLA1Jn~1tJj~"ll1nm~:w~ 
, 

2 (LLM1")~-1JtJ~ 7)
OJ 

-I I 1­
.J 

u"V'rI 7 

nnrljtfnfV'fJ..JWi'lVJ..Jnlm"'lnLl"'l..J~J../J../I[1JJ6JffJ..Jlh~1JlnJ 2 nfiJ../ rfiJJ.JfjfJtjIULyhnuupfjjnlmj~"'Ilvpfl..Jnu 
'\J • ~ 

oa:S'Joaoaw, \313Ja'U~r16~
• 
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