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O}OH |=yOr}i uDN=U |=Q@ =yOr}i |NQ@ ?}mQD '=yxO=O VR=OQBV}B w |R=UxO=t;
uRw |=yOr}i R= xm �� |vO@ xOwD XN=W Or}i x@ u=wD|t p=Ft u=wvax@ &CU= xOw@
w OrwD M} Q=D Or}i |wQ R= xm �� uU Or}i =} �� OW xO=iDU= u; |x@U=Lt QO Ok w
xSwQB QO xO=iDU= OQwt |=yOr}i C}=yv QO "OQm xQ=W= �� Ot; CUO x@ xaH=Qt M} Q=D

%R= CU= CQ=@a
u=Q=t}@ xO=O x=o}=B QO xOW C@F |=yOQwmQ OQwtQO pw@k OQwt |vU xR=@ %uU ��

"CU= p=U 51 =D 20 O=Qi= pt=W
C@F |=yOQwmQ OQwtQO pw@k OQwt |QwQ=@=v COt pw] %|QwQ=@=v COt pw] ��
Q_v QO q=@ x@ p=U l} |QwQ=@=v |v=yH h} QaD j@] 'u=Q=t}@ xO=O x=o}=B QO xOW
"CU= xOw@ p=U 30 =yOQwmQ u}= QO xOW C@F u=R}t u} QDq=@ w CU= xOW xDiQo
Qw_vtx@ |Q=t; |WHvU 'XN=W u}= %25�BMI� |vO@ xOwD XN=W C}a[w ��
OQi |vRw CtqU u}tND |=Q@ ?U=vt |Q=R@= w CU= OQi Ok w uRw |xU}=kt
Q@ sQowr}m ?ULQ@ uRw s}UkD =@ uR |vO@ |xOwD XN=W "CUw= Ok x@ C@Uv
%Ov=xDiQo |=H Q} R |=yxDUO QO u; G}=Dv w xOW x@U=Lt QDt ?ULQ@ Ok QwPHt
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"""|
wQQ

@xDi
=}Ow

@y@
|Ov

@xWw
Ns

D}Qw
or=

|=QH
=

"�|@D=QtxrUrU� |R=UpOt R=i pw= xrLQt "2 pmW
%OvwW|t x@U=Lt u}vJ R}v =yxWwN |r=oJ w xWwN wO |xrY=i

D(Ci; Cj) : 1
ni � nj

X
8xi2ci;yj2cj

d(x; y)

Density(Ci) : 1
ni

X
8x;y2ci;x6=y

d(x; y)

D(Ci; Cj) &s=j xWwN |=yOQwmQ O=OaD nj &s=i xWwN |=yOQwmQ O=OaD ni
"s=i |xWwN |r=oJ Density(Ci) &s=j xWwN =D s=i |xWwN |xrY=i

|xrLQt QO |@D=QtxrUrU sD} Qwor= R= xO=iDU= =@ |Ov@xWwN pOt O=H}= R= TB
|@D=QtxrUrU pOt |OwQw R= xO=iDU= =@ k-means sD} Qwor= '|R=UpOt R=i pw=
u=Wv 3 pmW QO |R=UpOt R=i swO |xrLQt QO xDiQo CQwY Ov}=Qi "OwW|t =QH=

"CU= xOW xO=O
k-means sD} Qwor= |=QH= Q=@ Qy |=R=x@ 'xSwQB |R=UpOt R=i R= swO |xrLQt QO
xOt; CUO x@ p@k |xrLQt QO xm |Ov@xWwN pOt x@ xaH=Qt =@ 'xWwN k O=OaD =@
k-means sD} Qwor= QO x}rw= \=kv u=wvax@ xO=iDU= |=Q@ QDp=oJ |xWwN k 'CU=
k-means sD} Qwor= |=QH= OvwQ "O@=}|t xt=O= |Ov@xWwN Ov}=Qi w 'OwW|t ?=NDv=
|=yXN=W R= |m} R= xO=iDU= =@ TBU w O@=}|t xt=O= xWwN 10 =D 3 |=R= x@
KQ]t |=yXN=W R= "OwW|t ?=NDv= xv}y@ |xWwN O=OaD '|Ov@xWwN |@=} RQ=
[18]"CU= xDW=O OQ@ Q=m xSwQB u}= QO xm OQm xQ=W= C�wr}U XN=W x@ u=wD|t
=@ |Ov@xWwN R= TB '=yxWwN |@=} RQ= QO KQ]t |=yXN=W R= C�wr}U XN=W

"CU= hrDNt |=ysD} Qwor= R= xO=iDU=
's} Q}o@ Q_v QO xWwN u; \=kv O=OaD =Q nk w Ck |xWwN R= |}x]kv =Q x Qo =

'xOW xDiQo Q=m x@ xSwQB u}= QO xm |Ov@xWwN sD} Qwor= QO |U=U= |xr�Ut
=@ xwQo Qy |=yxO=O xm |Qw]x@ 'hrDNt xwQo k x@ =yxO=O `} RwD� %R= CU= CQ=@a

[17]�"OvW=@ x@=WDt=v Qo}Om} =@ hrDNt |=yxwQo |=yxO=O w x@=Wt Qo}Om}
"OvDUy |@ wN |=yQ=}at �pY=wi� '=yxO=O u}@ Cy=@W sOa =} Cy=@W |=Q@
"""w 30|UO}rk= '29|mUiwmv}t '28u=D=yv=t %R= Ov=CQ=@a hwQat pY=wi R= |NQ@
u=D=yv=t |xrY=i Q=}at R= '=yxWwN u}@ pY=wi |x@U=Lt Qw_vtx@ 'xSwQB u}= QO
O=OaD u} QDy@ ?=NDv= |=Q@ 'k-means |Ov@xWwN sD} Qwor= QO "CU= xOW xO=iDU=
R= |m} R= '�xWwN 10 =D 3 u}@ ,=@r=e� QQmt |=y|Ov@xWwN R= TB '=yxO=O |xWwN
� T} w}O '31u=O XN=W Q}_v �� |Ov@xWwN |=ysD} Qwor= |@=} RQ= |=yXN=W

"OwW|t xO=iDU= �� """w 33C�wr}U '32u}Orw@

O}OH pOt |xU}=kt w |@=} RQ= �hr=
|x}rw= Rm =Qt u=wvax@ \=kv |iO=YD ?=NDv= =@ 'k-means |Ov@xWwN sD} Qwor=
|Ov@xWwN w RwQx@ =yxWwN Rm =Qt '|Ov@xWwN Q=QmD Q=@ Qy =@ w OW R=e; =yxWwN
xt=O= Ovvmv Q}}eD =yxWwN Rm =Qt xm |t=ovy =D Ov}=Qi u}= "OwW|t s=Hv= ,=OOHt
|xv}y@ 'sD} Qwor= |=QH= R=e; QO 'x}rw= Rm =Qt |iO=YD ?=NDv= x@ xHwD =@ "O@=}|t
x=o}=B |wQ |@D=QtxrUrU sD} Qwor= R= xO=iDU= =@ Qw_vtu}O@ "OW Oy=wN O}rwD |rLt
sD} Qwor= Ow@y@ Qw_vtx@ "OwW|t hQ]Q@ |Ov@xWwN |x}rw= Rm =Qt ?=NDv=Xkv 'xO=O
xrLQt u}rw= u=wvax@ 'xO=O x=o}=B |wQ |@D=QtxrUrU sD} Qwor= |=QH= R= 'k-means

|=Q@ "O@=}|t xt=O= u}W}B VwQ x@ Q=m TBU w xOQm xO=iDU= =yxO=O |Ov@xWwN R=
OwQw w x}rw= \=kv ?=NDv= |=Q@ |@D=QtxrUrU sD} Qwor= R= '|Ov@xWwN Ov}=Qi Ow@y@
R=i pw= |xrLQt QO xOW s=Hv= Ov}=Qi "CU= xOW xO=iDU= k-means sD} Qwor= x@

"CU= xOW xO=O u=Wv 2 pmW QO |@D=QtxrUrU sD} Qwor= =@ |R=UpOt
u}}=B =} |a}tHD ẁv R= 'xSwQB u}= QO xOW xDiQo Q=m x@ |@D=QtxrUrU sD} Qwor=
xWwN l} u=wvax@ =yOQwmQ R= l} Qy sOk u}rw= QO '2 pmW j@=]t "CU34q=@ x@
|xty u=D=yv=t |xrY=i 'sD} Qwor= u}= R= xrLQt Qy QO "OwW|t xDiQo Q_v QO
u}= "OvwW|t s=eO= Qo}Om} =@ QDl}ORv |xWwN wO w 'x@U=Lt Qo}Om} =@ =yxWwN
Ov}=Qi s=tD= R= TB "O@=}|t xt=O= =yOQwmQ |x}rm R= OL=w |}xWwN p}mWD =D OvwQ
"OwW|t x@U=Lt Ov}=Qi|] QO xOW p}mWD |=yxWwN|t=tD|r=oJ '|@D=QtxrUrU
C=YNWt pt=W 'O};|tCUO x@ sD} Qwor= u}=|HwQN u=wvax@ xm |Ov@xWwN pOt
|x@U=Lt |=Q@ "CU=yxWwN |xty |r=oJ w xOt; CUO x@ |=yxWwN |t=tD
xO=iDU= u=D=yv=t |xrY=i Q=}at R= '=yxWwN |r=oJ w Qo}Om} R= =yxWwN |xrY=i

%CU= xOW xO=O KQW u=D=yv=t xrY=i Q=}at V}=tv 'xt=O= QO "CU= xOW

x+ y 'b w a u}@ |xrY=i |x@U=Lt x@ R=}v CQwY QO 'xOW xO=O u=Wv ErFt QO
xDiQo Q_v QO |Oa@ wO |]=kv b w a 'pmW u}= QO� CU= u=D=yv=t |xrY=i Qou=Wv
u}= s=i Oa@ |xOvyOu=Wv 'bi w ai w OvW=@ |Oa@ n |]=kv b w a Qo = "�Ov=xOW

%OwW|t x@U=Lt u}vJ u=D=yv=t |xrY=i x=ov; 'OW=@ \=kv
d(a; b) =

X
1�i�n

jai � bij
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"""w
xO=R}

rax
}tU

'|o
}@=k;

To
Qv "xWwN 10 =D 3 |=Q@ C�wr}U XN=W Q}O=kt "1 pwOH

XN=W Q=Okt xWwN O=OaD
0 215149962 3
0 206953811 4
0 248446646 5
0 208614907 6
0 18793578 7
0 195154759 8
0 209417733 9
0 219134273 10

"hrDNt |=yxWwN |=Q@ C�wr}U XN=W Q=Okt "1 Q=Owtv
|Ov@xWwN |=Q@ xWwN |xv}y@ O=OaD 'OwW|t xOy=Wt 1 Q=Owtv QO xm u=vJ

"CU= xWwN GvB '=yxO=O u}= |wQ

pOt |@=} RQ= �?
?=NDv= w |@D=QtxrUrU sD} Qwor= R= xO=iDU= p}rO x@ 'xSwQB u}= QO xOWx�=Q= pOt
k-means sD} Qwor= pmWt |O=} R OL =D '|Ov@xWwN R=e; |=Q@ p=oJ |=yxWwN
lQO Qw_vtx@ "CU= xOQm `iDQt =Q x}rw= |=yxWwN Rm =Qt |iO=YD ?=NDv= QO
|Ov@xWwN 'k-means sD} Qwor= x@ C@Uv |k}irD pOt u}= |ov}y@ QDW}@
QO xU}=kt u}= "CU= xOW xU}=kt k-means sD} Qwor= |Ov@xWwN =@ Q[=L
Ov}=Qi QO x}rw= Rm =Qt |iO=YD ?=NDv= Q@ x@re |=Q@ xm xDiQo CQwY |]}=QW
|=QH= Q=@ Qy QO |Ov@xWwN G}=Dv Cw=iD ?Hwt xm � k-means sD} Qwor= |=QH=
O=OaD =@ |Ov@xWwN Qy |=Q@ sD} Qwor= \}=QW Ow@y@ Qw_vtx@ '�OwW|t k-means

'=QH= Q=@ Qy R= TB "CU= xOW=QH= k-means sD} Qwor= Q=@ 100 'XNWt xWwN
|=Q@ 'XN=W Q=Okt u} QDy@ C}=yv QO w xOW x@U=Lt C�wr}U |@=} RQ= XN=W
xOW ?=NDv= xWwN O=OaD u; |=Q@ C�wr}U XN=W Q=Okt u=wvax@ |Ov@xWwN Qy
|iO=YD \=kv '|}xWwN 10 =D 3 |=y|Ov@xWwN R= l} Qy |=Q@ 'OvwQ u}= =@ "CU=
Q=@ 100 R}v C�wr}U XN=W Q=Okt w xOW ?=NDv= Q=@ 100 'sD} Qwor= R=e; |=Q@

"CU= xOW x@U=Lt
QO C�wr}U XN=W Q}O=kt |xU}=kt Qw_vtx@ 2 Q=Owtv 'Ov}=Qi u}= |xH}DvQO
xO=O u=Wv Q=QmD Q=@ 100 =@ k-means sD} Qwor= w xSwQB u}= |xDi=}Ow@y@ sD} Qwor=

"CU= xOW

"�k-means� |R=UpOt R=i swO |xrLQt "3 pmW

Oy=wN h} QaD u}vJ Ck |xWwN x@ jraDt x |x]kv QO C�wr}U sD} Qwor= Q=Okt
%OW

S(x) = b(x)� a(x)
max [b(x)� a(x)]

Ck |xWwN QO \=kv Q}=U =@ x |x]kv |xrY=i u}ov=}t =@ Q@=Q@ a(x) u; QO xm
"CU=

a(x; y) = 1
nk � 1

X
y2Ck;y 6=x

d(x; y)

u} QDl}ORv x@ jraDt \=kv R= x |x]kv |xrY=i u}ov=}t =@ CU= Q@=Q@ b(x) w
"Ck x@ xWwN

b(x) = min
h=1;:::;k;h6=k

24 1
nh

X
y2ch

d(x; y)

35
%R= CU= CQ=@a xWwN Qy |=Q@ C�wr}U XN=W s=a h} QaD 'C}=yv QO

S = 1
k

kX
k=1

24 1
nk

X
x2Ck

S(x)

35
Q]k uOw@sm |=vatx@ 'a(x) uOw@ QDsm w b(x) uOw@ QDW}@ xJQy '=yx s=tD |=R=x@
uOw@ QDnQR@ x@ QHvt xm CU=yxWwN u}@ |xrY=i u} QDsm uOw@ O=} R w xWwN
XN=W u}= Q=Okt "O};|t CUO x@ ?wr]t |xH}Dv w OW Oy=wN |rm S XN=W
xO=O u=Wv 1 Q=Owtv w 1 pwOH QO u; Q}O=kt w xOW x@U=Lt xWwN 10 =D 3 |=R=x@

"CU= xOW
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"""|
wQQ

@xDi
=}Ow

@y@
|Ov

@xWw
Ns

D}Qw
or=

|=QH
=u}= |=yxO=O QO u=tQO |xH}Dv Or}i "OyO|t u=Wv =Q xWwN Qy QO O=Qi= |v=tQO

%CU= xOW s}UkD ẁv wO x@ u=DUQ=t}@
w xDiQo =Q |Q=OQ=@ CUD u}rw= xrLQt u}= QO %35|}=}t}W |Q=OQ=@ |xrLQt ��

"Ovvm|t C@F =Q u; |xH}Dv
QO |ort=L CU}m |xOy=Wt 'xrLQt u}= QO %36|m}v}rm |Q=OQ=@ |xrLQt ��

"CU= R}t;C}kiwt u=tQO Qou=Wv sLQ
l}miD x@ xWwN Qy QO u=tQO |xH}Dv w xWwN GvB u}= C=YNWt 2 pwOH QO

"CU= xOt;

|Q}oxH}Dv "4
C=YNWt =@ xOt; CUO x@ xWwN 5 'OW xOy=Wt 2 pwOH QO xm |H}=Dv x@ xHwD =@
R= l} Qy RQ=@ |=y|oS} w R= "Ov=xDW=O x=Qty x@ |irDNt |v=tQO G}=Dv 'hrDNt

"Owtv xQ=W= Q} R OQ=wt x@ u=wD|t =yxWwN
�29 92� "OW=@|t |vU u}ov=}t u} QDtm w OQwmQ O=OaD u} QDW}@ =@ |}xWwN "1
Q=m x@ |v=tQO pmDwQB w xOw@ x}rw= 'xWwN u}= |=yxvwtv |t=tD |QwQ=@=v ẁv
CUD Q=Okt u}ov=}t "OW=@|t short pmDwQB '=yu; �99 OQwt QO xOW xDiQo
'LH |vwtQwy CUD Q=Okt u}mv=}t w �4 65� Q=Okt u} QDtm 'FSH |vwtQwy
|=[a= C}kiwt u=R}t "OW=@|t =yxWwN Q}=U u}@ QO �9 18� Q=Okt u} QDW}@
|m}v}rm |Q=OQ=@ xrLQt QO w �17 35 '|}=}t}W |Q=OQ=@ xrLQt QO xWwN u}=

"CU= xOw@ �9 53

Q=QmD Q=@ 100 =@ k-means sD} Qwor= |=Q@ C�wr}U XN=W Q}O=kt "2 Q=Owtv
"xWwN 10 =D 3 QO xSwQB |k}irD sD} Qwor= w

,=D@Uv Cr=L wO Qy QO Q=Owtv |rm OvwQ 'OwW|t xOy=Wt 2 Q=Owtv QO xm u=vJ
xv}y@ =Q xWwN 5 O=OaD 'Cr=L wO Qy QO C�wr}U XN=W Q=Okt w CU= x@=Wt
C@Uv 'xSwQB u}= |k}irD sD} Qwor= QO C�wr}U XN=W Q=Okt =t= "CU= xO=O u=Wv

"CU= xOw@ QDW}@ 'OOHt |=QH= Q=@ 100 =@ |DL k-means sD} Qwor= x@

=yxDi=} "3
u=DUQ=t}@ QO =yu; |mWRB |xOvwQB QO xm QwQ=@=v u}HwR |v=tQO Ov}=Qi QO QF-wt Or}i
Ov}=Qi QO C}kiwt sOa =} C}kiwt uOQm XNWt w u=tQO |xH}Dv 'CU= xOW C@F
Or}i u}= |=yxO=O R= xO=iDU= OvtR=}v 'QDy@ |Q}oxH}Dv |=Q@ "OwW|t pt=W =Q |v=tQO
QO u=Q=t}@ \}=QW |UQQ@ Qw_vtx@ xv}y@ |xWwN 5 C=YNWt x@ u; CW=ov w
QO R}v u}HwR |mWRB |xOvwQB R= Or}i u}= 2 pwOH QO "s}DUy hrDNt |=yxWwN
OvwQ C}kiwt sOa =} C}kiwt u=R}t w 'CU= xOW u=}@ xWwN GvB R= l} Qy OQwt

"=yxWwN G}=Dv w C=YNWt "2 pwOH
=yxWwN =y|oS} w5 4 3 2 1

94 57 65 77 409 xWwN |=yOQwmQ O=OaD
33 02 37 05 32 71 34 57 29 92 uU
6 51 9 99 9 12 5 35 7 67 |QwQ=@=v COt pw]

'29 9 =D 25 u}@ '24 9 =D 18 5 u}@ '24 9 =D 18 5 u}@ '24 9 =D 18 5 u}@ '24 9 =D 18 5 u}@ ?r=e BMI C}a[w�73 �59 �46 �63 �59
�57 %x} wv=F �94 %x}rw= �84 %x}rw= �100 %x} wv=F �100 %x}rw= ?r=e |QwQ=@=v ẁv

�79 �92 �92 �93 �95 MF Cra�22 �24 �33 �49 �27 OF |QwQ=@=v�76 �12 �21 �10 �8 TF

Short: �80 pure: �47 long: �95 Short: �70 Short: �99 xOW xDiQo Q=m x@ pmDwQB
6 18 5 44 7 66 10 99 10 25 pwm}rwi O=OaD
6 9 5 52 8 28 12 42 11 96 ltND O=OaD
9 46 9 2 8 68 8 81 9 33 QDtwOv; Ct=N[
4 65 6 17 5 41 4 65 4 65 FSH |=yCUD6 15 7 16 6 15 8 17 9 18 LH |vwtQwy74 56 74 56 67 84 54 73 88 01 Estradiol

�37 %u}vH 3 �64 %u}vH 3 �34 %u}vH 4 �64 %u}vH 4 �49 %u}vH 4 xOW pkDvt u}vH O=OaD ?r=e
�14 89 �12 28 �23 07 �15 58 �17 35 |}=}t}W |Q=OQ=@ xrLQt u=tQO xH}Dv�5 31 �5 26 �10 76 �12 98 �9 53 |m}v}rm |Q=OQ=@ xrLQt
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"""w
xO=R}

rax
}tU

'|o
}@=k;

To
Qv xOW pkDvt QO=t sLQ x@ u}vH 3 'xWwN u}= |=yOQwmQ R= xvwtv �63 QO w

"CU= xOw@ =yxWwN xty u}@ QO C}kiwt u=R}t u} QDtm |=Q=O xWwN u}= "CU=
QO w �12 28 '|}=}t}W |Q=OQ=@ xrLQt QO xWwN u}= |=yxvwtv C}kiwt u=R}t

"CU= xOw@ �5 26 |m}vr}m |Q=OQ=@ xrLQt
�76 "Ov=xDiQo Q=Qk BMI uRw xi=[= C}a[w QO xWwN u}= |=[a= R= �73 "5
u}ov=}t u} QDW}@ w OvDUy |tLQ |=yxrwr pmWt |=Q=O xwQo u}= |=yxvwtv R=
C}kiwt u=R}t �9 46� "OW=@|t xWwN u}= |=[a= x@ \w@ Qt QDtwOv; Ct=N[
QDtm w CU= xOw@ x=Qty Q=}U@ Ci= =@ xWwN u}= QO |m}v}rm |Q=OQ=@ xrLQt QO
"Ov=xOw@ jiwt |Oa@ xrLQt QO '|}=}t}W |Q=OQ=@ xrLQt QO jiwt O=Qi= hYv R=
Oa@ xrLQt QO w �14 89 'pw= xrLQt QO xWwN u}= |=yxvwtv C}kiwt u=R}t

"CU= xOw@ �5 31

=yO=yvW}B "5
xO=iDU= Qw_vtx@ |Oa@ C=ar=]t QO '|w=m xO=O |i}YwD C=ar=]t s=Hv= R= TB
R= w CN=OQB |w=m xO=O |v}@V}B |=ysD} Qwor= x@ u=wD|t OwHwt |=yxO=O R= QDW}@
u=tQO x=Q O=yvW}B R}v w QwQ=@=v u}HwR OQwtQO C}kiwt p=tDL= |v}@V}B |=Q@ =yu;

"OQm xO=iDU= l} Qy |=Q@ QDy@
QmWD w Q}OkD

xS} wx@ 'sQ=Y |YYND u=DUQ=t}@ OyaDt w XYNDt QO=m |Q=} uwO@ xSwQB u}=
?D=Qt 's}v=O|t sRq OwN Q@ =Hv}= QO "Ow@v Q}PBu=mt= |tQ=Y QDmO |=k; ?=vH

"s}}=tv sqa= u=WsQDLt u=Q=mty |t=tD w u=W}= R= =Q OwN QmWD w |v=OQOk

�5 35� xOw@ |QwQ=@=v COt pw] u}ov=}t u} QDtm |=Q=O 'xWwN u}= |=[a= "2
�63 QO BMI C}a[w "OvDUy x} wv=F |QwQ=@=v |=Q=O u; |=[a= |t=tD w
O=OaD u}ov=}t w OQ=O Q=Qk CtqU xOwOLt w p=tQv Cr=L QO 'xwQo u}= |=[a=
=@ xU}=kt QO xWwN u}= |=[a= QO �12 42� ltND w �10 99� pwm}rwi
u}= |=yOQwmQ �90 OQwt QO "CU= xDiQo Q=Qk |QDq=@ K]U QO =yxWwN Q}=U
xWwN u}= |=yxvwtv C}kiwt u=R}t Ov=xOQm xO=iDU= short pmDwQB R= 'xWwN
�12 98 |m}v}rm |Q=OQ=@ xrLQt QO w '�15 58 '|}=}t}W |Q=OQ=@ xrLQt QO

"CU= xOw@
|=[a= OQwt QO xOW xO=iDU= |v=tQO pmDwQB ẁv QO xWwN u}= RQ=@ |oS} w "3
R= �95 w xOw@ x}rw= |wQ=@=v |=Q=O 'xWwN u}= |=[a= R= �84 "OW=@|t u;
u=R}t u}ov=}t "Ov=xO=yv QU CWB =Q long |v=tQO pmDwQB 'xWwN u}= |=yxvwtv
u} QDtm 'xWwN u}= |=[a= OQwt QO �67 84�Estradiol w �6 15�LH CUD
Q}=U x@ C@Uv 'xWwN u}= |=[a= C}kiwt u=R}t "CU= xDiQo Q@ QO =Q K]U
u=R}t "CU= xOwtv pta QDjiwt w CU= xDiQo Q=Qk |QDq=@ K]U QO =yxWwN
xrLQt QO w '�23 07 '|}=}t}W |Q=OQ=@ xrLQt QO xWwN u}= |=yxvwtvC}kiwt

"CU= xOw@ �10 76 |m}v}rm |Q=OQ=@
"Ov=xDiQo Q@ QO �p=U 37 OwOL� q=@|vU u}ov=}t =@|}=yxvwtv '=Q xWwN u}= O=Qi= "4
p=U 10 OwOL QO xWwN u}= |=yOQwmQ OQwt QO |QwQ=@=v COt pw] u}ov=}t
u}= |=yxvwtv R= �47 OQwt QO xOW xDiQo Q=m x@ |v=tQO pmDwQB ẁv "OW=@|t
|OwOLt O=OaD xm =yxWwN Q}=U =@ xU}=kt QO xmCU= xOw@ long pmDwQB 'xWwN
u}ov=}t u} QDtm "O};|t Q=tW x@ |rt=D p@=k xDmv 'Ov=xOwtv =QH= =Q long pmDwQB
CU= jraDt xwQo u}= |=[a= x@ �5 52� ltND O=OaD w �5 44� pwm}rwi O=OaD

=yCWwv=B
1. data mining
2. clustering
3. unsupervised
4. hierarchical
5. world health organization (WHO)
6. male factor
7. female factor
8. unexplained
9. assisted reproductive technology (ART)
10. intra uterine insemination
11. in vitro fertilization
12. intra cytoplasmic sperm injection
13. Gamete intra fallopian transfer
14. Zygote intra fallopian transfer
15. interdisciplinary
16. machine learning
17. descriptive
18. data cleaning
19. data integration
20. data selection
21. data transformation
22. pattern evaluation

23. knowledge presentation
24. preprocessing
25. body mass index (BMI)
26. tubal factor
27. ovarian factor
28. Manhattan
29. Minkowski
30. Euclidean
31. dunn index
32. Davies-Bouldin's index
33. Silhouette
34. bottom - up
35. chemical pregnancy
36. clinical pregnancy
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