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* 0 fe t &%• J3 It&, $£,$>?t 

& 
5 

10 HT*#.* 

^L, & :fc £ 4# # it Ji&'MS 4& # it it )tf (PGD)^p it jf # (PGS), 5t &i l&i?, 4 
^pl£fcM / ititltfAitjfe t-#£Mj£JLiw 

M, £1 it$&#J8&£###&'($##&*£. 

g £ J- t #£ft *ML—. 

/J-l#^; #^riivH'J/fiJL/f-^'J, vM'$L*M%.P?Ti&MJfJffrlfePft$8.Jffr]_h 

8&&M.M-M.#; i-f/s/f&£>iv&st&, ; 
25 jt-j-if13 ̂vH'j/f/f-^j, ^i|.fJ.^, 

IS)|H, 4"t"^i'/rii^^"'y13 lt9L?f"o ^-H-^TSL 

30 JL0^^^1], iM&i&L$Lte: vH'J/f-^jE, #fi£vJ!'J/f-^jEj?] -f , ^j£«.#d7 
^^vJl'J/f/f-^J^il^vll'J/f-l#^; ^ritiL, Pfr&iM'J/?$£%. 

ik&t V ijUL, ?Jtm£&W & #Ji£-f if-#fii^ , 
0 IlLt^ /t^^i* a ; &-¥•*,, #f /t#-iL4 #f W a ̂  , 

^%.^-TiM^-, ^fiLil-f"Jt-f~#fi£|l— J.^, 
40 o /ft4^,51 lt9L?f-o ^'Jj?l%.%kj, fb^ 

t%&&] 0 MtIt5sr^jiM/t# 

45 ^_UHNr^4-, ^«i±T^'J^E-&$. 
$-: iJL/f-^'J3i#tb>?t, ^i'£^/t^riivlllJ/f-/f-^JliL/f-^J, 
^i7^iivlllJ/f-l#^^:i±jiii±5!t^ii#^i®liLii#vlllJ/f-^«.#^^'yhvlllJ/f-/f-^J^il^; JL-J- ̂ riivH'J/f/f 
?'J 0 iJL/f-?'J Jitf] ̂ ,€i0 iJL/f-?'J _h>^ /t ̂  ̂  « #J vjl'j/f/f- ?'J 
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J;£.91?T"l=Kl Tj'ii;, A^rfrjfb^^T jilitkj^jl ® ^S.'^f y^-M $t$.-ff-, ^f~3-

5 
^ $ tf) m An 3T ® ft , & •# £ T ® tfj 4$ i£ t ^ A , #p ̂ #>y. •T ® ® & t £ # 0^ J., £ it 

imL 
m®im 

10 &%. X i£ fa/A F# M Hi zr & $> % fri tfl & & t # £ # ̂  M. fr h & 
fa, *t: 

B 1 7#4£^JC^ — 
B; 

15 B 3 ^^7#4£^ML^X--
B; 

B 4 #<& Si 
|JL#-if ;fr® TH0[S] DNA ^ i#vJ!'J/f-(^US 
WGA)#£#£; kXA 

20 a 5 M.-* 7 ¥j , #<& S2 Ife Bo A ® ll 
DNA ^ i# vJl'J /f- (£ ̂  WGA) 

^ , ?%&%%&$]¥)-&$] 't^th , i) ^ Is] 
25 #-f"4L-!F^i Is] Jr^f^0 Is] i£, TSiM-it^^F# 

4±tf, 
^i# "^—" < £ijf] -f i tfj, ^0*tltJr 

&J*b, F^-^^" "^—" < 
€—#i4, £.&£tfl#j®s!Lt, I%•#%#•&%, "0^" 

30 _L0 ^ |s] |e] 

B^l I7 ^^i# "#111^$.^" ( copy number variation, CNV)" 
mk$L. 

35 -#-#® 1, 
S100: 

^&&#*%:&&]F^J, ®t 
SliL, tp^, 
i®lJLii#vii'J/f-^it, ii—i±jjtb, 

^^,-ffiJ, TF^'j o # A^-^-iH, T 
iiljia->R> "#>R> |JL|R< #„ 
If-^^:, l±7itb, 
#^, fa] 

45 ^to, TT^^i^liLlRil^-Fftiii^^:#^, #i£— 

JtbjL^^i'fij, TT^^iii]##^> (iJcii'&UtvSil X fa&isiJI&ifrM^ 
$i>ZLfe&tf)M.'y— i±7jtb, 
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^J^]^i±#"if |U5, ^t^#5iJ^vjl'J/f-3:^ii#vll'J/f-, J^vJl'J/f-

@ st.vH'J/J-, A^rfrjii "^"4^.if] 7-^M4MS-® ifi^f7H J;£.91?T"i=Kl 
3t4X jfl TliLvll'J/f-^ty^^ ISJ ^^^vll'J/f-X^^^-^, ^ 
-f" i?, T^^iLvll'J/f-^ll^/" WWo Illumina 4^5] Wo^iL 
Illumina -iVs] Multiplexing Sample Preparation Guide ( Part#1005361; Feb 2010 ) Paired-End SamplePrep 

10 Guide (Part# 1005063; Feb 2010), iti±-#-J&#-&#A^iL. 
fe&OL, *t], 

3£#fUf, 
FM?J, X-&ffi,%ft$-i8iJ&M'VLiLjLfrf{JF*P *]". , 

^##JFMf'J, PCR PEP-PCR< DOP-PCR> fa OmniPlex WGA, 
VA&ffi #^-f PCR MDA (£ tM#yf±f )* #} &&•*&}, &-f PCR #} 
75>ir, 1?HV OmniPlex WGA 75&„ *Ti&.fil Sigma Aldrich tf) GenomePlex, 

20 Rubicon Genomics &•] PicoPlex, Qiagen &•] REPLI-g, GE Healthcare &•] illustra GenomiPhi ^. $<•$;X'^Lll/:] 
tfj-grfr-frfr], OmniPlex WGA Xt-f-&}!&£-.&® ULii##-if . &tb, W 

JL0^ ^Kl i4. I] Illumina -4^5] ^ Hiseq Miseq Genome 
Analyzer(GA)% , Roche -iVs] &•] 454 FLX, Applied Biosystems -iVs] &•] SOLiD fei, Life Technologies 

25 &} Ion Torrent J.!>'—&LvlllJ/f-X^ii#vll'J/f-0 tljjtb, ii^vll'J/f-^-J. 
^iSjjUL ifJtvJi'Jii— sUfx ^$*> 

/J-#xMD Helicos Biosciences HeliScope %.%L, PacBio -&$] RS ,^£MF"6M3r—#, J^X7kSXfe^ri& 
^ JLML&i£¥) vH'J&) , ifi±4^0 iJLvH'J/f-#T#3'J ^ iMJf &.$$;&) 

30 %#.&%&! 50bp„ 
5Obp0t, 

S200: Mi? M?'J ?|JUIfrH _t^ 

0n€#tbxt, Aktfh^TMm^vJl'J/f/f?|JJ&i®liL/f?|JJi^ 

° & (Short Oligonucleotide Analysis Package , 
SOAP) fa BWA tbxt (Burrows-Wheeler Aligner) i£#, ^Jtb^t, ^-f^Jvll'J/f 

]&}—^^ SOAPaligner/soap2o 

hgl8, NCBI Build 36 ). |j 21 18 
13 X Jo 
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S300: ®iRJf ?']_h>$;t £ ̂  
"£:<$£,£" ^0 6t^:J-EIiaJLii#—, ,£ ii 4i ,& #J4S t5] ̂  E1^ vK'l 

(reads) 
5 ^sbSL^jait^Bt, Mf lit ft. ifejib, 

E-f&T i£3L?h 
lEJL^^^-SfcA "Tt^ii—# 

1T&. #^£8-^—iSlffo + tt*4##*'J. 
^ w, *ruigi±tM M^/f, nm&i m/f ft n 4 

10 m&frm&tfM, &ta+tf&uf-fr?'}. w*'*rM&.ifrftM&#is2oo#-9ii'%l£. 
ffi-jfc&JULWtf] g-fagfrl, &A£—Mifn ^Hj-»!/f/f ?<}%*$•—tb*f •%}##?'}. dJjtb, &&&&•£: &#?>} 

&T&, £:>*—>N£.&, . — M^D 
?'jit0. ^0M/ffjji##r«AiifHa&^/f, 

15 £&fr, 18-flfefc#-. 13-f-|fe&^> Xlfefc#.^Y^&#.^J.^— 
#,&3Wfit^/f. M«0/] £;&*J, P 1§]IS], H-JL—Mf a 
rti, DiMro^#*il®!tf-ML 4MM^U!fltt£afc 
#J, 100-200Kbp, ftit 150Kbp. 

100 —i&fo. 
20 -&~F^, 'sTMi&.i±&Li+fr$r, p-fiL, it p4t»T>it,fiJteft'fcl 

pte'h-fSfjJip'g., 

£#J, ^f-ihpji^; 1.1X10"50„ 
n #£.&Hfrttp 

25 4M&%.#]&&, i tf—&t a , &Lt a 
Ri, + i 4LTF—M.iFn iftffii-^r, 
&%%—&•% a Rii&fMfe&, &&.*&%.&&&$Jp-fi, 
* + , . 
fti&Mtf-Mfrfr ?'J #£. i : 

/ 
R, =log2 

r 

K' J 

30 #+ ri^TF^^ i —, 

1 " r =r2r- , 
" /=i 

JL^i4, *ttirt—iSLt a ^xt*J^?"J|fc 3 -Hr&&: a 

V tffc'&MWlJfJffUt® z,; M2L*fP/rt—&.t Zjii^fM 

»». A*#)4., "'Aiii±T5'l#*«.#«: 

^ttl(fej4|!']f 26#-) 
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f^Ms, *t s^? GC 0.0005-0.01 

50k-300k, 0.001, \±jjlbi^;fT^j£^|^7^(power)ft/fli; 

4£-~F^> ^': 

R =R -M • 
l I s > 

5 |b£, iti±T?'Ji|!']4/f-?'l & a Z; 

Z( = (i?^ - Rj -mean )/SD 

mean - — T ( R. - R ) »(=n ' ' 7 

S.D - J——Y(/t - R: -meati ) V»-1 irrv ' ; o 
fcj&, GC l±7jtb, ^ ̂  $ fifsj, @ Mr if # -f 

&&%.£ El ifij »T»X# 

s>]£;&#•], £#•&.£. 0£a_bSlJt&-
t£$ai£— 

1) #Jt£>M3U££3t£, 
2) p •{&, -fl-S'llfc p ^iL|l;t 6^ ;£:<$£.,&; 

15 3) 2), p im-h 
-f i^-jt p , 0>] & ii '^1 i& ; i-V- A 

4 ) ^ CJ „ 

p-fi: . 
_t—^S-J E iiH't ft %—##f i^/f^iikfr(j T 

20 —^ $.&££_|S] ¥] E i£/ft ft % ̂ #i4 E 4£; 
xtl? —ffc&EisMe#—•Z;i£#M*H£ ( M 

*)/*] $•%>&&^ffi £-%•&£•&, &T 
ifly, ""TL Wald A. WJ. On a Test Whether Two Samples are from the Same Population. The 

Annals of Mathematical Statistics 1940; 11:147-162, ), ^ i^hTLft i£#i4 ^ 
25 pfi. 

m&Jb&W^fitp-fix.iti±T?'J#M^S^J: 

p <£, lJ>Hti£M,£ft #fc0 ^7^:, iLS-P/ytitfi 

30 ^-•f^'Jl^i&^flfcA^p'ffi.^, ^.H^/fii^f-Lt.pi'l, #J :M^!'J 1^6^Mit^ p 

S, ( pfjnaj ) „ 

i^ik-pik^aft 1.1X10"50. 
S400: vtbmjffi'n, 

5 
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—U ̂ ft Z , 

/f/fHiti JL|£O Vfjf&]$kB, if® 

5 S500: 
T^iii±#it®^r^/t^^—if-

10 "«W ̂ W^P^SIiL 
iff*#^.i*13 

iiJ-, ^b "fl<^", 

15 i&M.#HstMRW# "^#»" $#/-;>Ug#F, 
#f> -t^T^vll'J/f-^^/fo ^^,-ffiJ, |l—|I)jl 

Ji-f $~$'li.M)4$MM.i$j><1 ( ^PJrlt), &iih^vy*zM%_$j})lit1£_^r$zMo ^%-o. 

= 0.05 %%.%•%•%, % — $&%-1.645, 1.645, i±7jtb, T^ii— #;# 

20 fJo 

^'J^l rlc^'f?1] H Tjfe, fb^^r jilitkj^jl ® 

^ ifefe^Aijyf^ mk$L. nfctx. 
-&#'$"$* iL, 4^011 

i^M., r^^^.i'?|jHIt-jt^f-^Ki^-, 
iti±vH'J/f-^^«:#lt#, i£##Hlt^^^H/f, —^5" 

ll#"if If-/^ 7 R^l, ^ 7 4^0 £E#"if *t#J/l 
30 -

%ty, sm#^, 
ii—Wo #J£;&W^/t# 

4MS-® H Tjvk , fb^ii;fT<®~JIo4iL/>vii]"^|" H lt9L?f" ̂  JIo Jb^H It 

35 4.. 

&^LltbW^^.itii^l/t#^i0|JLt0 
40 

Mffl2, 1000 vjl'j/f-^ 
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% 100 200 o 
, vJl'J/f-^jE 100 Jf1 -f xtxt, kXj£«.#d7 $ 

1000 

vH'J/f-j^^TT^ii—^SlJififiM^ vIl'J/f-X^^^t-fiL^AvJl'J/f-f it* -&t> -&SIHifif#-iL 
it-f liLii##"if, IHifif^i±#"if ̂ 

10 /J-X^ii^fvU'J/f- „ ^ ̂ ^,-ffiJ, >Mi]Jf^-sCifti& |] ̂ Illumina 4^5] Hiseq ,?> , 
Miseq & fei, Genome Anal\/zcr(GA) fei, Roche -i>s] 6-J 454 FLX, Applied Biosystems -iVs] ¥] SOLiD %•- ik,, 
Life Technologies -4^5] tf) Ion Torrent —^t„ li/jtb, 

, €— #ts 
200 -^vJi'J/f-M 100 to, 

15 ^M200ii—tbxt#-iL20K 202* 
^^WP^^-iL 203> ^M/t#-iL204 205„ -&t. 201 it--f 

iL 201 ft 0 ll/f-n ft &&tf AHJ.@£AJf n , iiikik, it-#•/&.&0 ll/f- AJ| 21 
18 13 X Y 202 

20 4^^201 to, 
&MtWv*M^7L 203 Mttlt 

ijUL202to, 204 -5&&W 
P 203 ^)i£, #Ji£-f &-f P # vJl'J /f/f-^J, *&%.%— 205 4^lt^/t 
%-it 204 to, #Ji£-fi-f — ̂ |t4«l«Ht^ 

25 iTP^Lif-^N^J/lltS.^o 
JL $ tfj %&#<], £<&,&>$ %.^-JL 202 T ̂  i£—# &&i£ -f iMr"F ^ fa ;t &St & tfj Wk: 

#JM?" ̂ SlJL/f-^'J ^fM/L-fcJjl^—OSLt & , ^H^j/tLl^A^--—Mi* P ^ ; 
ii~;fc, —IS.if o , —IS.if n ̂ ^vU'l/f/f-^J „ 

tfm#t^ 
30 ® liL/f-?'J , tktfrjZk ^.^A^-—IS."!* P 'f ^ H o —IS."!* P 

|S.1*p JL^0ig]^^o %AWvtt^JttTVAtyft 100-200Kbp, ftii 150Kbp„ 
^ IS.Wp tfgt i F^J, #&&&%&], 

100 ^h—IS.1*!3 o 
35 #~F4^, p il, it p >Jl'J/fit#It i ̂  

pil'J^^jii p ji., p£J 
ifjhpii.TT^ i.ixio"50„ 

tfj %&w, £<&,&>$/t#-iL 202 # &j£it-f &A?T^'J p 
| Mi* P , if JLit^#-^—Mi* P 

40 Iti R;, i^TF—.Mi*P^Hi^-
xtW—^s.i*p^^xtvji'j/?• /f-^'jiti R;ii#^i^^, pji, 
#t> 

vH'J/f/f ^'J It i : 

1 
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R, = lo§2 

/ \ r 

V 1 J 

1 " r = ~Hr' , 
« ,=1 

5 202 4Wf"T?'J a 6<H0*+ 

vS'J/f- ̂ ?'Jlt i ii-ff 

xt#^—° ?']lt i Riit# GC r^jt, ^'*]/?•/f ?'iII0 

&STZ;; 

10 x-h*]##?']&B 

ifMt-Mf n ^ GC ^ir; 

# GC M f$^.It-fi^#-<i£']^^7^ 0 Ms, 

*+s#GCE^»f, 0.0005-0.01 &ffl ftXfr 

50k-300k, 0.001, djjltii-ff^-iE^^^power)^.^; 

15 ^': 

ft =i? -M • 
l . 7 5 > 

-.»]/?•/ffj it @ Zj Aii.i±T?']4^-$%.#] 

Z, = (•/?, ~^, -mean )/SD 

*+, 

777e<377 =— Z f-R/ - ̂ ,- ) 
77 7=1 ̂  1 1 * 

SD = J-~'Z(-Rf ~Rt -mean )' 
y n -1 ,-=i O 

M-f--HB^FHJ EWMMl® .fiT ## 
M E-&4t37*H£t a , M#. Xt*f jMJt&Nf f'JtH2, 

20 T^xt &&.#,&—djjtb, IfllMi £^,€.g> @MJi^S« 
a it—f bteittiM?T?'J 

2 ) p jiL, ffJS'Jfifc- p 
3) xt*4^tf4&fe£#Af\S.lHfc 2), £#'Jl£—-$P4N£i&&9fc.&, p -ft-i-J'h 

25 -f p ji, ft &iif$i£.6*j'f,£J'4£ ̂ ; i-XA 
4 ) fit EiM/#^!" a . 

26#-) 



WO 2013/107048 PCT/CN2012/070680 

.&t> p jl: 

—^ $L$L&^Lfa] ̂  ISi-l/ft ̂  ̂ IS 

5 fa %.%&&&. £<&,& tfj p jt. 
, £f it p <tAititT^J Jttf: 

&tf) p 4i, 3 iiKffllJf]]fT4MI 

10 5c<?fc,£> p , fa %J'f\ii^fjil p jjL, if|J5C<®JL£> p 

ED, i&^p p ji. ( ^/;na; ) 0 

^fjLp-ai-sr^^ 1.1X10"5O„ ^M/t#-iL204T5r^ 
i£—iP~iL^it-f^tT9'J^^^: Wo Mi*n 

Itiz, ^-t. —$4t. at—ir, £#111^^2051#& 
15 &jth, ma^-7t205 ^Ty-A^itfa^Xj204 ftfa^^—^itmsM^i^i-it^nUk, M. 

(v?%k$L), ^-f-%~mji.%4%j)i$tiifa (^ptx), &J#-#• 

&•£*%#)$&•&&], T£%-OL =0.05 ^—^^-1.645, 1.645, &jth, T^ii— 

20 MM3L 

lij jtb, ^'J j?] <H/"$j H MJ, fb^^r 
tffa /t#^i0 liL t J<1 55T^ih^Mttl0 llt A 

mk$L. m&x. 
25 t^im^A, &%&%-, £if&%&&#] A&#&ftn#L$t-%-

^i7^iivlllJ/f-l#^^:i±jiii±Xt^ii#^i®liLii#vlllJ/f-^«.#^^yhvlllJ/f-/f-^J^il^; i-f #fi£vJ!'J/f-/f-
0 £R/f $<J Ji^0 UL/J-_t>$ ;t £ ̂  £<at&, /sfii&at& « #J tfi mfrfr H 

It 3JL^1 ^-f-D 
^vH'J/f/f^J , ^lt; J.^, 4fxt#f 

^5"^, A^rfrjfb^^T, ̂f-E-

9 
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T®fit -fim 

«^jSLl££^ifc», $-=JfcL, 
5 ±^T«i±im^#fitf *;*<&, 

-fjiJ^DPf j,x ifLfi) |) Illumina 4^5] „ 
—^L^T'^r 

@3 3, ^f7 fit-3$) ® ^B.^7 Jit9L?f-fit £L4£~F9I]: 
"M";fc, *f#Afit4^0M;&##"if, #ii#vll|J/f-#fiJvll|J/f-/f-^J (vll'J/f-lt# ); 

10 -&T£. iti± SOAP2 fit 4 NCBI M/f- t fit A£ & ® &-#•## i£# SOAP2 
&*t, #fiJ^rvji'J/f/f^Jrt®liLJi^^M4o ^i€&M/Wt#^M^#fit^, XilWA 

?'J^— tbXt^vH'J/f/f^J (reads), ° 

a) |e]Bt>?t^^#^34#^^") fit^t^'l/f^'JIt: 
15 w fittT^ ( 1 fit###lfc> 10K - 10M bp, 

fti&50K - 1M bp, 100K - 3 0 OK bp, Wn# 150K bp) , M^/f# fijfit vJl'J JfJft<] t 
-Mftr ., -Jt-tT# / ^'J4-14i*oil,^i+^-^Mfnfit GC^it 

hj 

frt ^ 
''J 62 7. J nj-f l'J 

\ J J 1-1 

b) 
20 £ GC R t. # GC >M-5"J A'Mi^Ht 

E.£^, R J^±<)/fJ-Ms, 5 7(7 GC 

fiMM^tf , it#fej£^^tvJl'J/f-/f-^J|t ft , = ft , -Ms , i*P /fit GC &%:&% S GC 

1>J 

25 Zi,}=(Ri,}-k}-mean})/SD} ' *tmea». = 1^ 

SDJ = ]j~TjS (^J - - m*«"; )2 

c) faZLif' 
, MA^"«#J^n^WD (W° 100 ^®*o ) 

—^^^iit^SH^Jji-^fit p jiL, |g Tp jAipt'-Mt (ty]-jlv 
30 3000 ^) ?i*A& (Breakpoint) 

4?"#f fit Bc = {bx,b2,...,bs} , lit, #f 
iiA IJl^p _L—</h%L£Al&$,li£5c<?fc,&fit lAii^XAit 5c<?fc,&fll T—^^Jc&fit HiM,, ^iSLSj-^A lill7 

Z; . (#'], —# #, ̂'J Jf] yh#/^iL^' )?*>&)& fit ±<) ^ ̂  
j-0bi^^#^fit JL^JLJB±) #f#fit piM. (ft), 

35 ^'Jl^, jl ( pfi ; ); 
£fit.p W: ^vji'J^ii^it. ^A,k#«, 

BC = {fe15fe2,...,^}, ^^hi* 
P , cr z; pil (pk) , $^l/l/^"bk/l/^ft^Alk^^^-'\i:,, 

P&, &Mikik^A,kitft 0, ^AMfk^i^ik^A.k^ P 
40 •f&ffi.frtf @3, ikMp %- ( p final ) ; 

fa g.4k$kt o , o: ^ fa g.4k$kt a „ ft 7 ii— 
toii#^JS)f, lit ^-f-*4#-, ^^AlSifit^^i.tHllli'ljSSl, I'JitA|i^7#JJllt 

10 
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fit-f"^#-^# 

^rfe- 0.05 HiMJn&tfffl&fc&I, ft %&$&%#&&&#&&J)l 
%&M i MM— 

1> 4^Sigma Aldrich -i> s] fit GenomePlex® Single Cell Whole Genome 
Amplification Kit *=]" IJMTif o AjtiS-ftfit^N^ 

4£fit i£M 'kiiM -# 0 iJifif IMt -
10 2> vH'J/f-: ^, jjLjf] Illumina -4^5] fit Hiseq2000 "f"l£. I] JiiiL 2 

®liL#"if fit DNA i£#vJ!'J/f-, Illumina &-£] -#, itlf^AL$J^ Ji^vJl'J/f-, 
#5'J# 0.36Gtff, SOAP2, 
NCBI«^t^36 (hgl8; NCBIBuild36 ) fitA^g)&-#•## fjifcfr&xt, /f ?'J^A^ 
A- ® In JMf/f- f'J JcMAffcM- o 

15 3< Iti&^H'f 
a) (*tH£#^^t^jEljrfit#<?o ) fit^t^J/f/f-^JIt: 
£A£&® *'J 150K bp fi^fD , 2 ) WWJl'J/f/f- &] t& 

Jifitvll'J/f-/f-^J|t^., 1-tT# jfrftU\^% v , :?H+#-^Mfnfit GC 

20 b)ltaijt4#M: 
£ GC R 7(;^ik:#fitife#^ 17 > # GC ^'J>5iJ 3^'hft 0. 001 

fitE^, M/PHH^E^I7 R fit^±^il.Ms, s ;t GC E^fit^j-?", iL^L #•,€—fc^t^4£fiV/^*t 
#f #5'J fit 9'J o 

4 1 ^.JE-it^t^GC IKiAMsHJk. 
l¥m SI #Bnn S2 l¥m SI #Bnn S2 

s GC M GC M S GC M s GC M s 

1 0. 255~0. 256 2. 45 0. 255~0. 256 2. 74 118 0. 433^0. 434 -0. 23 0. 452~0. 453 -0. 06 
2 0. 314~0. 315 0. 04 0. 336~0. 337 -0. 26 119 0. 434^0. 435 -0. 21 0. 453^0. 454 -0. 15 
3 0. 317~0.318 0. 22 0. 337~0. 338 -0. 21 120 0. 435~0. 436 -0. 25 0. 454^0. 455 -0. 22 
4 0. 319^0. 32 0. 01 0. 338~0. 339 -0. 18 121 0. 436~0. 437 -0. 25 0. 455~0. 456 -0. 16 
5 0. 32~0. 321 0. 19 0. 339~0. 34 0. 16 122 0. 437~0. 438 -0. 24 0. 456~0. 457 -0. 19 
6 0. 32T0. 322 0. 13 0. 34~0. 341 -0. 73 123 0. 438~0. 439 -0. 23 0. 457~0. 458 -0. 14 
7 0. 322^0. 323 0. 11 0. 34ro. 342 -0. 3 124 0. 439^0. 44 -0. 29 0. 458~0. 459 -0. 15 
8 0. 323^0.324 0. 12 0. 342^0. 343 -0. 28 125 0. 44~0. 441 -0. 28 0. 459^0. 46 -0. 21 
9 0. 324^0. 325 -0. 08 0. 343^0. 344 -0. 36 126 0.441^0. 442 -0. 41 0. 46~0. 461 -0. 1 
10 0. 325~0. 326 0. 02 0. 344^0. 345 -0. 31 127 0. 442^0. 443 -0. 28 0. 46ro. 462 -0. 2 
11 0. 326~0.327 0. 39 0. 345~0. 346 -0. 19 128 0. 443^0. 444 -0. 36 0. 462^0. 463 -0. 19 
12 0. 327~0.328 0. 15 0. 346~0. 347 -0. 18 129 0. 444^0. 445 -0. 33 0. 463^0. 464 -0. 12 
13 0. 328~0. 329 0. 11 0. 347~0. 348 -0. 25 130 0. 445^0. 446 -0. 35 0. 464^0. 465 -0. 3 
14 0. 329~0. 33 0. 22 0. 348~0. 349 -0. 33 131 0. 446^0. 447 -0. 36 0. 465^0. 466 -0. 29 
15 0. 33~0. 331 0 0. 349~0. 35 -0. 28 132 0.447^0. 448 -0. 3 0. 466^0. 467 -0. 18 
16 0. 331~0. 332 -0. 04 0. 35~0. 351 -0. 33 133 0. 448^0. 449 -0. 47 0.467^0. 468 -0. 27 
17 0. 332~0. 333 0. 12 0. 351~0. 352 -0. 14 134 0. 449^0. 45 -0. 38 0. 468~0. 469 -0. 24 
18 0. 333~0. 334 0. 12 0. 352~0. 353 -0. 24 135 0. 45~0. 451 -0. 43 0. 469^0. 47 -0. 28 
19 0. 334~0. 335 0. 06 0. 353~0. 354 -0. 23 136 0. 451~0. 452 -0. 4 0. 47~0. 471 -0. 25 
20 0. 335~0. 336 0. 14 0. 354~0. 355 -0. 15 137 0. 452~0. 453 -0. 34 0. 471~0. 472 -0. 24 
21 0. 336~0. 337 0. 1 0. 355~0. 356 -0. 21 138 0. 453~0. 454 -0. 5 0. 472^0. 473 -0. 44 
22 0. 337~0.338 0. 08 0. 356~0. 357 -0. 19 139 0. 454^0. 455 -0. 45 0. 473^0. 474 -0. 37 
23 0. 338~0. 339 0. 08 0. 357~0. 358 -0. 18 140 0. 455^0. 456 -0. 5 0. 474^0. 475 -0. 36 
24 0. 339~0. 34 0. 1 0. 358~0. 359 -0. 14 141 0. 456^0. 457 -0. 47 0. 475^0. 476 -0. 31 
25 0. 34~0. 341 0. 15 0. 359~0. 36 -0. 09 142 0. 457~0. 458 -0. 49 0. 476~0. 477 -0. 41 
26 0. 34ro. 342 0. 12 0. 36~0. 361 -0. 15 143 0. 458^0. 459 -0. 47 0. 477^0. 478 -0. 41 
27 0. 342^0. 343 0. 11 0. 36r0. 362 -0. 13 144 0. 459^0. 46 -0. 52 0. 478~0. 479 -0. 41 
28 0. 343^0. 344 0. 06 0. 362~0. 363 -0. 13 145 0. 46^0. 461 -0. 58 0. 479^0. 48 -0. 36 
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29 0. 344^0. 345 0. 17 0. 363~0. 364 -0. 09 146 0. 46ro. 462 -0. 61 0. 48~0. 481 -0. 44 
30 0. 345~0. 346 0. 09 0. 364~0. 365 -0. 13 147 0. 462^0. 463 -0. 64 0. 48 ro. 482 -0. 37 
31 0. 346~0. 347 0. 14 0. 365~0. 366 -0. 08 148 0. 463^0. 464 -0. 55 0. 482^0. 483 -0. 38 
32 0. 347~0. 348 0. 08 0. 366~0. 367 -0. 06 149 0. 464^0. 465 -0. 57 0. 483^0. 484 -0. 46 
33 0. 348~0. 349 0. 11 0. 367~0. 368 -0. 06 150 0. 465^0. 466 -0. 68 0.484^0. 485 -0. 52 
34 0. 349~0. 35 0. 13 0. 368~0. 369 -0. 08 151 0. 466^0. 467 -0. 57 0. 485~0. 486 -0. 57 
35 0. 35~0. 351 0. 08 0. 369~0. 37 -0. 06 152 0.467~0. 468 -0. 78 0.486~0. 487 -0. 47 
36 0. 351~0. 352 0. 14 0. 37~0. 371 -0. 09 153 0. 468~0. 469 -0. 75 0. 487~0. 488 -0. 55 
37 0. 352~0. 353 0. 13 0. 371~0. 372 -0. 03 154 0. 469~0. 47 -0. 64 0. 488~0. 489 -0. 45 
38 0. 353~0. 354 0. 12 0. 372~0. 373 -0. 01 155 0. 47~0. 471 -0. 74 0. 489^0. 49 -0. 74 
39 0. 354~0. 355 0. 13 0. 373~0. 374 -0. 03 156 0. 471~0. 472 -0. 57 0. 49~0. 491 -0. 52 
40 0. 355~0. 356 0. 12 0. 374~0. 375 -0. 06 157 0. 472^0. 473 -0. 69 0. 49ro. 492 -0. 59 
41 0. 356~0. 357 0. 15 0. 375~0. 376 -0. 04 158 0. 473^0. 474 -0. 73 0. 492^0. 493 -0. 57 
42 0. 357~0.358 0. 14 0. 376~0. 377 -0. 04 159 0. 474^0. 475 -0. 74 0. 493^0. 494 -0. 59 
43 0. 358~0. 359 0. 16 0. 377~0. 378 -0. 01 160 0. 475~0. 476 -0. 84 0. 494^0. 495 -0. 54 
44 0. 359~0. 36 0. 14 0. 378~0. 379 -0. 01 161 0. 476~0. 477 -0. 79 0. 495^0. 496 -0. 63 
45 0. 36~0. 361 0. 14 0. 379~0. 38 0 162 0. 477~0. 478 -0. 81 0. 496~0. 497 -0. 69 
46 0. 36ro. 362 0. 14 0. 38~0. 381 -0. 01 163 0. 478~0. 479 -0. 78 0.497~0. 498 -0. 63 
47 0. 362~0. 363 0. 15 0. 381~0. 382 0. 03 164 0. 479~0. 48 -0. 71 0. 498^0. 499 -0. 7 
48 0. 363~0. 364 0. 09 0. 382~0. 383 0 165 0. 48~0. 481 -0. 94 0. 499~0. 5 -0. 69 
49 0. 364~0. 365 0. 1 0. 383~0. 384 0. 01 166 0. 48 ro. 482 -0. 8 0. 5~0. 501 -0. 64 
50 0. 365~0. 366 0. 14 0. 384~0. 385 0 167 0. 482^0. 483 -0. 74 0. 50r0. 502 -0. 75 
51 0. 366~0. 367 0. 12 0. 385~0. 386 0. 04 168 0. 483^0. 484 -0. 78 0. 502~0. 503 -0. 71 
52 0. 367~0. 368 0. 11 0. 386~0. 387 0. 03 169 0.484^0. 485 -0. 95 0. 503~0. 504 -0. 85 
53 0. 368~0. 369 0. 12 0. 387~0. 388 0. 03 170 0. 485~0. 486 -0. 81 0. 504~0. 505 -0. 67 
54 0. 369~0. 37 0. 15 0. 388~0. 389 0. 04 171 0.486~0. 487 -0. 96 0. 505~0. 506 -0. 97 
55 0. 37~0. 371 0. 15 0. 389~0. 39 0. 03 172 0. 487~0. 488 -1 0. 506~0. 507 -0. 81 
56 0. 371~0. 372 0. 14 0. 39~0. 391 0. 05 173 0. 488~0. 489 -0. 91 0.507~0. 508 -0. 72 
57 0. 372~0. 373 0. 09 0. 391~0. 392 0. 02 174 0. 489^0. 49 -0. 86 0. 508~0. 509 -0. 75 
58 0. 373~0. 374 0. 11 0. 392~0. 393 0. 03 175 0. 49~0. 491 -0. 85 0. 509~0. 51 -0. 6 
59 0. 374~0. 375 0. 13 0. 393~0. 394 0. 05 176 0. 49ro. 492 -1. 01 0. 51~0. 511 -0. 78 
60 0. 375~0. 376 0. 11 0. 394~0. 395 0. 07 177 0. 492^0. 493 -1. 11 0. 5lT0. 512 -0. 76 
61 0. 376~0. 377 0. 12 0. 395~0. 396 0. 05 178 0. 493^0. 494 -0. 94 0. 512^0. 513 -0. 75 
62 0. 377~0.378 0. 13 0. 396~0. 397 0. 07 179 0. 494^0. 495 -1. 01 0. 513~0. 514 -0. 82 
63 0. 378~0. 379 0. 08 0. 397~0. 398 0. 06 180 0. 495^0. 496 -0. 95 0. 514^0. 515 -0. 75 
64 0. 379~0. 38 0. 13 0. 398~0. 399 0. 03 181 0. 496~0. 497 -0. 99 0.515^0. 516 -1. 15 
65 0. 38~0. 381 0. 08 0. 399~0. 4 0. 08 182 0.497~0. 498 -1. 09 0.516^0. 517 -0. 68 
66 0. 381~0. 382 0. 06 0. 4~0. 401 0. 08 183 0. 498^0. 499 -1. 17 0.517^0. 518 -0. 73 
67 0. 382~0. 383 0. 12 0. 40r0. 402 0. 1 184 0. 499~0. 5 -0. 96 0. 518~0. 519 -1. 07 
68 0. 383~0.384 0. 1 0. 402^0. 403 0. 09 185 0. 5~0. 501 -1. 02 0. 519^0. 52 -1 
69 0. 384~0. 385 0. 11 0. 403~0. 404 0. 08 186 0. 50r0. 502 -1. 06 0. 52~0. 521 -0. 93 
70 0. 385~0. 386 0. 08 0. 404^0. 405 0. 09 187 0. 502~0. 503 -1. 13 0. 52T0. 522 -0. 99 
71 0. 386~0.387 0. 07 0. 405~0. 406 0. 09 188 0. 503~0. 504 -1. 48 0. 522^0. 523 -1 
72 0. 387~0.388 0. 07 0. 406~0. 407 0. 1 189 0. 504~0. 505 -1. 16 0. 523^0. 524 -1. 01 
73 0. 388~0. 389 0. 07 0. 407~0. 408 0. 06 190 0. 505~0. 506 -0. 8 0.524^0. 525 -1. 17 
74 0. 389~0. 39 0. 07 0. 408~0. 409 0. 07 191 0. 506~0. 507 -1. 22 0. 525~0. 526 -1. 13 
75 0. 39~0. 391 0. 1 0. 409~0. 41 0. 08 192 0.507~0. 508 -1. 06 0.526~0. 527 -1. 14 
76 0. 39ro. 392 0. 06 0. 41~0. 411 0. 06 193 0. 508~0. 509 -1. 31 0. 527~0. 528 -0. 73 
77 0. 392~0. 393 0. 06 0. 4iro. 412 0. 05 194 0. 509~0. 51 -1. 27 0. 528~0. 529 -1. 01 
78 0. 393~0. 394 0. 06 0. 412^0. 413 0. 09 195 0. 51~0. 511 -1. 05 0. 529~0. 53 -1. 15 
79 0. 394~0. 395 0. 05 0. 413^0. 414 0. 06 196 0. 5iro. 512 -1. 37 0. 53~0. 531 -1. 03 
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80 0. 395~0. 396 0. 04 0. 414~0. 415 0. 08 197 0. 512~0. 513 -1. 39 0. 531~0. 532 -1. 06 
81 0. 396~0. 397 0. 06 0. 415~0. 416 0. 05 198 0. 513~0.514 -1. 43 0. 532~0. 533 -1. 05 
82 0. 397~0. 398 0. 03 0. 416~0. 417 0. 04 199 0. 514~0. 515 -1. 45 0. 533~0. 534 -1. 42 
83 0. 398~0. 399 0. 02 0. 417~0. 418 0. 09 200 0.515~0. 516 -1. 3 0. 534~0. 535 -0. 89 
84 0. 399~0. 4 0. 09 0. 418~0. 419 0. 06 201 0. 516~0. 517 -1. 38 0. 535~0. 536 -1. 8 
85 0. 4~0. 401 0. 02 0. 419~0. 42 -0. 01 202 0. 517~0. 518 -0. 94 0. 536~0. 537 -0. 81 
86 0. 40r0. 402 0. 01 0. 42~0. 421 0. 09 203 0. 518~0. 519 -1. 48 0. 537~0. 538 -0. 89 
87 0. 402^0. 403 0. 03 0. 421~0. 422 0. 08 204 0. 519~0. 52 -1. 48 0. 538~0. 539 -0. 91 
88 0. 403^0. 404 0 0. 422^0. 423 0. 06 205 0. 52~0. 521 -0. 91 0. 539~0. 54 -0. 96 
89 0. 404^0. 405 0. 03 0. 423^0. 424 0. 08 206 0. 521~0. 522 -0. 89 0. 54~0. 541 -1. 98 
90 0. 405~0. 406 0. 02 0. 424^0. 425 0. 03 207 0. 522^0. 523 -1. 9 0. 54ro. 542 -0. 29 
91 0. 406~0. 407 0. 03 0. 425^0. 426 0. 06 208 0. 523^0. 524 -1. 46 0. 542~0. 543 -1. 28 
92 0. 407~0. 408 0. 02 0. 426^0. 427 0. 05 209 0.524^0. 525 -2. 02 0. 543^0. 544 -1. 84 
93 0. 408~0. 409 -0. 01 0. 427^0. 428 0. 06 210 0. 525~0. 526 -1. 39 0. 544^0. 545 -1. 41 
94 0. 409^0. 41 -0. 06 0. 428^0. 429 0. 03 211 0.526~0. 527 -1. 72 0. 545~0. 546 -0. 54 
95 0. 4ro. 411 -0. 06 0. 429^0. 43 0. 04 212 0. 528~0. 529 -1. 08 0.547~0. 548 -1. 31 
96 0. 4iro. 412 -0. 04 0. 43~0. 431 0. 05 213 0. 529~0. 53 -1. 42 0. 548~0. 549 -1. 11 
97 0. 412~0. 413 -0. 04 0. 431~0. 432 0. 01 214 0. 53~0. 531 -1. 71 0. 549~0. 55 -1. 38 
98 0. 413^0.414 -0. 02 0. 432^0. 433 0. 04 215 0. 531~0. 532 -2. 27 0. 55~0. 551 -1. 5 
99 0. 414^0. 415 -0. 05 0. 433^0. 434 0 216 0. 532~0. 533 -1. 78 0. 551~0. 552 -1. 22 
100 0. 415~0.416 -0. 07 0. 434^0. 435 -0. 02 217 0. 533~0. 534 -1. 55 0. 552~0. 553 -0. 8 
101 0. 416^0. 417 -0. 08 0. 435~0. 436 0. 01 218 0. 535~0. 536 -1. 25 0. 553~0. 554 -1. 32 
102 0. 417^0. 418 -0. 11 0. 436~0. 437 0. 04 219 0. 536~0. 537 -1. 09 0. 554~0. 555 -1. 79 
103 0. 418^0. 419 -0. 07 0. 437~0. 438 0. 01 220 0. 537~0. 538 -2. 02 0. 556~0. 557 -1. 3 
104 0. 419~0. 42 -0. 09 0. 438~0. 439 -0. 01 221 0. 54~0. 541 -2. 16 0. 557~0. 558 -1. 48 
105 0. 42~0. 421 -0. 13 0. 439^0. 44 -0. 01 222 0. 54ro. 542 -1. 64 0. 558~0. 559 -1. 7 
106 0. 42 ro. 422 -0. 1 0. 44~0. 441 -0. 01 223 0. 544^0. 545 -2. 3 0. 559^0. 56 -1. 55 
107 0. 422^0. 423 -0. 12 0. 441~0. 442 -0. 01 224 0. 546~0. 547 -2. 51 0. 56ro. 562 -1. 62 
108 0. 423^0.424 -0. 11 0. 442^0. 443 -0. 06 225 0. 548~0. 549 -2. 7 0. 563^0. 564 -1. 68 
109 0. 424^0. 425 -0. 17 0. 443^0. 444 -0. 04 226 0. 549~0. 55 -1. 77 0. 564^0. 565 -1. 47 
110 0. 425^0.426 -0. 14 0. 444^0. 445 -0. 07 227 0. 55~0. 551 -1. 08 0. 569~0. 57 -1. 42 
111 0. 426^0. 427 -0. 14 0. 445^0. 446 -0. 11 228 0. 551~0. 552 -2. 13 0. 58^0. 581 -1. 74 
112 0. 427^0. 428 -0. 15 0. 446^0. 447 -0. 13 229 0. 553~0. 554 -2. 19 0. 583~0. 584 -2. 43 
113 0. 428^0. 429 -0. 19 0. 447^0. 448 -0. 08 230 0. 555~0. 556 -2. 04 0. 6~0. 601 -1. 79 
114 0. 429^0. 43 -0. 18 0. 448^0. 449 -0. 11 231 0. 556~0. 557 -1. 93 
115 0. 43~0. 431 -0. 18 0. 449^0. 45 -0. 07 232 0. 562~0. 563 -2. 51 
116 0. 43T0. 432 -0. 21 0. 45~0. 451 -0. 16 233 0. 572~0. 573 -1. 85 
117 0. 432^0. 433 -0. 26 0. 451~0. 452 -0. 08 234 0. 574~0. 575 -2. 74 

c ) ^ ^ 

3000 ^.<sjC,&( Breakpoint ) 
5 i5$ ABc = {bx,b2,...,bs} , Jn l>L, #f 

i£# |££p_h—Ait T—13.*^,, -R17 ^t^ 
Z; /> jA ( pk), $L# ^•pk^L^^ikik.^M.l^]fk, £L 

/>#L#'J>-f-itlfefe^fr^-f jt- />#- 1- 1X1 o-50; 
d) £#fj 

10 it*it>i^tZ,.^^±^flL, i^Z, 
A lHil.j£ll], I'JitA ijUfJ-l. 645 — lIHiL^iMl 1. 645 /^t;'(;|l-^|IHi-o 

^vll'j ^iJ^L 
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&2. 1 WGA # J/1 |t£ I# J^'J 4 

^t)~*7" 
CNV M 

& CNV £f ,& CNV CNV 
&M 

SI 5 63,429 23,496,649 23.4M &k$L 4q34.3—>q35.2 SI 12 16,037 18,926,068 18.9M tit 7p21.1—>p22.3 
S2 21 1 46,944,323 46.9M tit 21pl3—>q22.3 

2 
1 %mW?\£, •£&&&#'] 1, X&&&frBNA&t.&i£4tW}#(jtg. WGA)„ 

#1 1 2 3« ® 4 5. 
4 3. &3fc:£#!l-g-#& WGA 4 WGA #^>Jl'J/f-M#JH |t£ 

^tj~*7" 
J£l£ DNA(^S WGA)^vJl'J/f-l# 

£ 
WGA M ^MC0^ ^ 

<H/ ^vll'j 7^. 
^'ijllf 

SI 
5 10,002-23,312,155 63,429-23,496,649 —St 

SI 
12 tit: 

145,741-14,780,155 
tit: 

16,037-18,926,068 —St 

S2 21 21 =.# 21 =.# —St 
>M- 3&&ZUfc&f Mlt^M S® 4> ®5 A , WGA 4 ̂  WGA vJl'J/f-It## H lt^ 

^VH'J^TML—St6t„ 3 i£, "Jrjt" ^^-fiMijE (& 
-f"—fe&, 150K — M.f o, 
100-300Kb St, £ 300Kb-lMbA 3 It^iURt M.&& 
B)£ 100-300Kb ik, 3 00Kb-1 Mbft , ££#JAIt£#tf i&#—St. 

$ tf)fa 0 & t JB It £# # # &. & tfeaUM -f^ 
@ IlL ^ TiL^f^/ft# JH It 91 ?f-o 

& #fISJ ib „ 
"—-"—"^^J'\ "JL^ 

THJ']"* sX "—^TF-fJ']" 2£%J. 
-^iL0^ JL|>"—^^^jJ'Ji^THJ1] i7 o 1 -# i7 , Is] 

ffil, ##$]> ##i(J^-#,^15r^^/fi/fsr^— 
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1» —"f, 

if -0 iR/f $<J Ji^0 M/J-*'J_h>$ Jt £ ̂ &st&, #f& £ 
Sj "W <H/ vii'J/f'/f' J'J It 3 -firfe- M--ft', 
&-f/s/f&£>iv&St&, SliL a ; 

10 — ##fc; 

e» 
^-o 

4> AI] ia->R< "#>R< £0iR. 4L?1 

20 *t 0 lJLii##-if; 
^Jjf] ̂ ii^i±#"if kXA 
Xt^iivll'J/f-X^ii^fvll'J/f- „ 

-^JS- 0 iM^ o 
25 7> 6 %&#!&&, -£#fc£-f, 

#JJf]^4:£fL#f , kX j£#2l#ri£JM®^6t4^® llo 

€Wif. 
9> MM^8£Wt^, -&#;{££"f, 

30 PCR ^^SUL-Tif OmniPlex WGA #&„ 
10> -g#fc£-f, 
#'j /fl ii £] Hiseq ,? ti, Miseq ,?&L. Genome Analyzer(GA) fei. 454 FLX» SOLiD,?-. ti > Ion Torrent 

,? vll'j Jf %.% H] J.'}- — #*f ̂ riivll'J /f- X^ii#vll'J /J- „ 

35 mk$L. $•&&#&%fa. mk$L. tfi^i^-t. 
12> 1 ii— 
•^-IMF'iSlJL/f-^'J^fM/L-fcJjl^—Mi*& , —^i*13 17; 

—Mi*n t^»}/fjf$<}$i 
M; 

40 fa%J'f\^L\3-^H] pil, ^iipiS.J.^i^^'Jvll'J/f-lt^i-Iti i^JUf.M.^-'ti; 
p it- p il, ^'Jlif^fife'f-i,^^ ̂ .<9fc,&o 

13> 12 $-#4E£-f, •Mi*P ^^>Jli/f'/f'?lJ^^--tf:5!tvJl|J/f' 

14> 12^rii^^^, 100 ^h—tfn„ 
45 15> 12 Mi* n 100-200Kbp, fci& 150Kbp„ 
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16, p 413;1.1X10"50„ 
17, 12 9 p 

4j-*t0ri£.1£&, tf)—!9ktv, ifiLit#^— 
5 It0 Ri, i4L^— 

xfr/$Nr—*&$" a 0 Ri P -ft, 
*+, 
#fvS'l/f ̂  ?'] it i ̂ _ii.i±T ?'] 

10 

=1og2 
r 
r v y 

£ + i — , 

_ j » , n&^—Motf&lfcB. r = ~2^ 
n i=i 

18, 17^/fii^^-^, n ?']It 0 
i£-—tLi£: 

Z,; a A 
MWa #?']&@ Zjii# 

19, #4t£U'J^-4 18 ^ &, -&##,£. -f, 

ffrtiL&JB-fitlMmfrfrf'l&n 
20 a 6fj GC &±; 

# GC %-tfA 0.001 0-^IZ.iM,, II»}#/?• ?Ut M tfj-f-tyjA Ms, 
-& + s^7 GC IKt%tfj%b-f; 

R =R -M • 
i J si 

25 #+, 

Z. = (i?;. -/?, - mean )jSD 

mean = — "L (R; - R: ) 
n/=lV ' ' ' 

SD = —-—y^(R, - R, - mean ) 
V»-lw o 

20, £#ri£^W@M_L^;U£ 

16 
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2 ) fa fit p , jf-S'J 1^ p liipt Afit^A5c-£iC,£,; 
3) 2 ), p it p 4t, 

^1. 
4 ) fit EiiUt^^i* C , 

5 .&t> iti±T^#^^^MiiM,^fit p4t: 
4^i^fitJl—•^^U?, ̂Ll's] fit ##fi£Mi£^.3!t£, 4^Pfit 
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