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AT | URATId 3l & red &7 Jedidh
et SreT AeTRd RIRJeled 31eadd & JAER
R T T R |
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Ui defur sffps wHfe urael & fawg
H SyIrf frspy Sudel e @ forv hia
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B B | SISl STfRIbTer Hdefor, Ui # Sifee
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YTl & 3MMbcA- & Folrd TR B I Te= P
g U &A1 8Ia1 8 | TR1 & 91 qr = df
Y BT MTIT B & folv FASRT fageryor
U IUYd <ol © | FHATHIO UMD BT G
WHRI AdH aF (OLS) 3Mdbel g9 A=l
R MEIRT & & Yeror wdd € iR 999wy
¥ fqaRa € (fber wd had, 1974)| @d=ar

P IE ARGl 9 € I s8R o9 Sfies
URRITI | AR ATgewd UireRT & AT
A UBT fbd T BT | Aot TSl wderor
B eTY Ui # ifee & iR g7 wriiaT,
T DI IAAT YYD, FReRT, I8N T
TEARYT s AHA ¢ | fg— Afed
a1 2| Al fg—TRa wderor e afed
I TR & ARI—ATT FEIDH T Dbl
SUAE & o URET |Ae FHSRIO ONd
P AMbead & forv S vd AFsd  (1992)
ERT ULATdd DiTse= YT Dl YINT fhdr o
T B |

YETad 3ATehcleh

T UE AF od B B N mER &I
R e U=(1.2,...k...N) ST  HA:
Ny, Ny, N, ... ,NN,EE Y H TR B IMHR
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gfaest & qer 7, fg—wakrg ufieyl eMaR |
AT b, Y TROT § Y 3TeX U4 fgdlg 3mex
TR IMAA B B Yfbdr HA: 7 TG Ty 8
Jhdl g dT fedig =R § B9 Ty U Tusn
& Al B |

W%y@ x Ofd & DA STF%QET
Wdd TR | B TE W od & b z WERD
TRy AT TR A TEg ® AT p I8Ad =W
x Wdd W A g 7 A g s

gfreel § k4 SHE H Vi X0 2, Qapk‘v’kes =Ry
@W%nyﬁWWTt—Zyk Ztng‘m

k=1 i=1

T g, \_rlgTz _Zyk,yfﬂzthpsuib_of%\'l Exll
PR, be_CfTWTf —Zxk Ztlxmé’rmﬂ%‘

k=1 i=l1

e ¢, —Zxk,beTZ‘hpsu ®A B A B Z
Gﬁ?PEb_H'%Tz Qtryaﬂzmpsu HA T ST,
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B, =+ ; (1)

ZahZak“( —1, /N)
i=1
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Sel a, =l a, =1/m,,,t, zzalitix'tix

i=1

n; n, n;
= Zxk 170, = Zalitiy uq {4, = ZJ’k [ Ty -
k=1 i=1 k=1

EA WEIS o I IueIdr & &l Al
Bl forT 2 ¢ (1) Tt WR F8-d o YLy,
Y WR W [UAY g, : (i) Tahd feag &
forg, ot ¥R 8IS Fodl TA.TAY, WR W
U B |

21 WHA-1 H a9 Teher

9 HIHCl B AAZ AP, DI Vi=1,2, ...
N, STHT ST 8 | Sfdcs 9R, w,, & I I
BT JFITT TR y T4 x & ol FARE ATl
& forg warT fhar S| o1, p U x & fed
HARE & DIAICS IATheAD HH:

L(l) = zwﬁtl} -Q_Cr txczf'l) = Zwltttr m ﬁ_a Tl_a %I
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Zwﬁff Zpa% gfteTd Fr—af g war,
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i=1
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i=1 i=1 i=1
Ir=Ia:, Wi dfolscs ¥R
wy =a, {1+q, (AZ,+4P)};i=12,...n
P WY § urd oy T § Sigl
[izi-ial ]Zalql (ZP Zal jzalqlzp
}H: i=1 i

i=1

[Za,q, }(Za,,q, J[Za,,.qﬁzig}z

i=1

NGl

wifierent-famst : 2016-17

3



fe—wdra wfier e & safa aRfaa wwfe FwmsrIer [onie &1 ode g

(zp Sar ]zq [zz S, ,jza,,q,lz,e
A= . .
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N1 fafved, (i) AM—1 & ITId diclscs
amdbatd, B gRT fadm a1 AT Est-CALI
g1 fafeed, T4 (iii) AMT—2 & 3Id dfetsics
s, B2 gRT AT T TAT Est-CAL2
gR1 FRfFed | sdbatdl & e &1 Joaidd
gfoerd fRuer e erfdEfa (absolute relative
bias) (ARB) TIT Ufcerd AIUeT Hof Al avf Ffe
(relative root mean squared error) (RRMSE) @I
AT gRT far 37 S =1 g1 aRIfa &

Bi—B

100 and RRMSE(B)

~ 1 M
ars(B)=L 3"

~ 2
~M| Bi—B
\/M 125_1( 2 J x100,

STEl B,'g B dog @ W1y, RIgee 39 i W
FARE FASI IO & UHad A1 dl ffgq
PRAT & AT M RiRJele™ 3 & G&aRil &l
fRrfed #=ar 2|

e ®I 284 TRUMABRAT BT T I
ST, Sl MU284 Wil & U H Hafid
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g, (@rsd, @) Rigels & folw wga
fhar AT | 39 STeRie ¥ I AR & 5 9
9 B I B 50 ULTHY, U | AP IGaeT 1984
# (ME84) Td 1975 SI=d<dl (P75, BOIRI H)
(TRUIfT®TRT & HHATRAT DY &) BT TEID
R & wI H YAN B gY 1985 THRITA
SHRITE (RMTS5, HIR & oGl § #M) Td
1985 @I ST (P85, BOIRI H) @& &g FHfE
AT O BT JATHT BRAT o |

39 e 9 80 AISHl &I U fg—wRId
gt HeTelT 737 | UM aRor 941 gfiRemd=
& WA TG d Ui (SRSWOR) &7 20 .
T, BT I BT 17 oIt fgelia ==or # uid
FId I.UAY, | SRSWOR §RT IR THE.UA.3,
&1 T B T | A FIal RIRgee™ 5000
R ¥ fhar 7T | RIRJel?M egae R AHCdiR
OR fpam T | fAR=T ehetep! 1 Uferera fRuet
ATUe SJAANRT Ud Ufcrerd |Tve ot Jreg O Jfe
& 74 FforRaa arferer # o T &

darferat: fafa= sdmerdl & uforerd fARuer Arder
JMHERT (ARB, %) Ud Ufcrera ATvel ol Al i
e (RRMSE, %)

TP Ah ARB, % RRMSE, %
Est- TC 18.9924 21.8049
Est-CAL1 16.9587 18.8961
Est-CAL2 18.5790 21.5021

J gRomH I8 < 8 b Est- T & forg
gfderd ARB & H19 9a% 3ifid & 9T s9b 915
Est-CAL2 3TTddld ® | Est-CAL1 & forg uforera
ARB @ A9 A& ®H © | 31 I8 fTshy Aprett
ST gaaTl & fb ufderd ARB & a9 # Est-
CALI 3o - 1 fowres <ormar | gfaerd
RRMSE & We¥ ¥ I8 Est- T & folv So=dq B
TAT Est-CAL1 & folU e &H | Est-CAL2 &1

RRMSE, Est- TT U9 Est-CAL1 & €19 37l © | 37c:
gl & palfedl ® dWed H dfolscs 3fdbod

Est-CAL1 &I fere <dr1 2 |

Trreeret

9 MY—uF ¥ fg—wig Aderor ifieheu
% IR S AT DI IUEAT B IR
R FARE FHEI e & A= diersics
Mberdt W =l & T ¥ Mudg, wR B
HERID AT IR IJMITRT DHITI MPHeAD 2
FwTes qaT 2 de S 918 YH.UE.Y, |R Bl
HERIH AT TR IMERT AMhAD 2 |
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SlolRAISoS Dolbl3es A-Dictd AfIBcTdoll3ll BI
J U oA gRI fdgcisul

Jrf=ifear g, I oY, R0 aifisT, Teel it :rgur Wifie Ud dAigH e 8T

|9

Iy Fee) Sietc AReAT & A1 SRS
- JAMNBHIAT 0 HToI—eell Ao
ST © b gds Ufdd &R W™ & de fag
R ¢ qoI-Gaefl FAoHE SuRerd grdfl 21
g9 SifAdeudRl & v S9 Rafa # fear
ST ® 9 icHe ANl @l G R
9gd 9! 8 Ud Ufaaicrl &1 dw@r AiHd 8|
YT TR STRATgSS HABISSS —hietd (GCRC)
I HIRT BT JRarfad fhar T g iR T4
TH. BT ST B GCRC IMHOAT R Tdh
PTeU~h 3ffhs & fAveior R ==f & T 2 |

1, FEATEAT

f 9gd W uife Rt @
gRUMA BT JITAd R Fh+1 dTell UKIEToT Sh1gaT
¥ foerRor & & BN-dmEs Ad 8,
R—Hict AMHEAY AT Bl 8 | P Td
Tegeil W A o # AF—giede feRer &
30T 7 91 ST WdHeuRll &1 UART faham Sirem
2| SRV & oY, U 9 JANT Bl IMATSI
A=TaT @1 g 8U IR WIS & Y9Td &l ot
A B forg fhar Sar B efies Ua ¥
AT & RIF Iosl B ARIRG BT TR Th
fea wra 21

I8l R ufdaar faf=r omy |HEl @ ud
o faf= 9%l @1 <wila g | fEferlRaa ue

WY (%)
I Il v

bl

=

(31my, wE)

2
3
4
1

AW N | —
N =2 N W
W N A

IV

IIRFBIT Tsd AN H SUTRT AR
JA—PTed  ABIARN H A—DlH & BT
fIg W &ad & & 3PS BNl © | STRATToS
JA—Pied M HIRNT BT FarT 39 Rerfa #
BT ST 2 W9 gleHed &I |l a%d: 984
S g1, gl @ e M g ik 9
feematl &1 rHiTar B R wxc ' 3
39 UHR Afverd fhar oar ® 6 e dfad
IR W™ & deH g W a4 3Af¥d ghig
SURerd Bl |

Reafa 1: 9o vd 9M18 (2001) 7 RTRTS
TFAURACH FCIF W ddrd, & Uikl W ddrd,
ASId aRRE BT 919d B & oy U o
SRTCll difedl # ST @ ' AT G, @ S
B B 1T T TN BT IS fhar | uddh
dieic Udh el AT ST & Uil & gaqi 5 3
TP SERY IR 1T AT AT | BT Bl AT
qqrd; @& Ul & By AUl IR HAT AT AT |
JA$ M- YR °Tdl Bl G Bl H°T 47
3R 39 AT & AIUG BT TAIAT (ANOVA)
gRT fawelyor fdhar 41| I8 W) M8 U iR
AM—Ucd B SISl IR JhR B IAEAN W ¢ |

IR W WA B AT gfcadl &l A= 3R
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Rerfa gfa—diel & @1fd® 8, o1 o I—diem
&I W BH B, AMSEIS BRI ST QT
@m@wfﬁ‘c’www r’
FAE W & (S8l MR r<c) BT T B H
STYd © | A, Q1 STl Udd  gfeadl
@Wﬁ?ﬂ?(plots)@?ﬁﬂﬁ%lmiwqc_cﬁaﬁ
Ui Td W™ & de fdg B ufdelRia e
g | rdf—aifes smaral & Wi Rerforal § SuAmT
fhar S |dbar 2 |

gfeaar W (dier)
Gﬁ?ﬁ | Il m v v Vi vl Vi
C4|
SdTg)
| 56677 88 112233445
Il 2 83 1425 364758617
1] 142 53 64758617283
Y 37485 16 27 3841526

Rerfa 2: v @rer A wanT T8 6 @
qIG3T BT FeTT BRI BI, VAT 3feReq W (e,
1992) fIaR & | TANT BT MASH 3 Tl A
far ST 21 981 W 6 UMelRe & IR S9H 9
JAd Bl TIPS AT H 2 W gt &1 w@re
BT BT | 39 Rerfd # GRC sffaenr s
3 Ufdai, 6 WY UG UAP I—BIcdH & HeH
fig W 2 sHE SURYT 8 ™MD B |
ferfarRad e O ST agaver & |

RIEGEI WA (UHde)

(GE)] I I i v ' VI
| 1 42 62 53 56 34 1
I 2 31 54 66 14 53 2
Il 6 54 33 12 41 26 5

39 AW BUR B AIRIBT At |
T3 ATH | ST Ol & o olfes
TFIRR GBI NTH n dfdadl dom n W&
B § qAT IS Ui 9 W™ & dHe g )
k-SPBTSAT AT U BISH BT © [df T HIHS

(2001)], gro—aif [de (1988, 1992), USH~<wH
(1998)] FHI—cIfe 3Mad, SFRATSoe gdvIC
SIF—eIsy JfAdHea U [Sfl, SaTfe (2010)]
qoT Uy PISd 3Nfbd Shrs drel Ufd—wd®
R—pfe™) IBeUANY [T e (2014,
2015, 2016)] |

S Ul Refa & 'l ™ te 9 efed
PR® B U4 UAP HRPB DI TH A TG KR
R UH 8 JINT H SYART HRAT &I, S8R0 &
fou afe e eNuedl < A e SR
BSOS R YU DI JeFIT HRAT aredl &
al g9 S UBousl Bl YANT B Thdl © |
g Feefl I—Phied MBI 9 Had HH
TINTTHS ShIgAT bl HIT BT § dfod BIRDI
% 9 SNARE b Hga BT Al AN B
2| SR & o wyy fafhear wanT, fore
4 Tl 3R 4 AP g H I0SI W 4 TdRI
(@& 3R ), S & WX (0 3R 1) W E,
NG SeTIT AT 8l ferRad I eel
J—dieA SIfGed-T 4 Gfadal, 4 w4l Td 1
dicHe FaIod g Udiss dT WIRT fear S
AT B |

Gyt i
| ] ] v
| 1111 0100 0010 1001
Il 0001 1010 1100 0111
11 1000 0011 0101 1110
iv 0110 1101 1011 0000

39 3ff¥deudr § T9Tg ABC, BCD 3R AD
BT Ul H R ABD, ACD 3R BC &I w#i
H HImSs fHar T g S« s3Ife (2015)
J SRcgSS  HABISSS I—diad  (GCRC)

M HeTT & =iy &) fafdy faefag & 2 |
2, THATESE HHAESS U-Hh(cH (GCRC)
3rfeRea=T

SRS S hIhISsSS JI—diei™  (GCRC)

BT s* AI—Fed]  AAToAT el U
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SREATESS HABISSS JA—DHied AAHRT $T TA.LTH. R fageyor = !

AfABATe Bt € R Siedied &l p dfdaa
IR q = # 3 YpR |fSora fhar S & &
URd G IR W™ & dhe fag IR sk 913,
T T SuRerd B 8 |

T s AIog Hedl TH n BRB F L F,...
F Sl fb s @R W 8, TR 3R # | b GCRC
Cﬂﬁ—cb_ch:ﬂ gred N Dl I ITHMA CNr\Ifbl R
2 b o ¢ 9T el B e oIfed ThaRR
H  I®T B9 s+ B 3R dfda—wdw & de™
fig # s Siedic FAo 8, 9 SfMdedr &l
s"// s/ s& %0 A gfaelRid fear S dear

IR 2.1 HfIRgd TH  GCRC
BT, 24 FeHe FAoH, ST fo 22 dfaar
Td Wl IR ydd Ufdd W9 & P fdwg
H 22 FieHe daoH €, @ v 81 9 GCRC
24//22//22 gRT A ufaelRia fear S ddar 2|

W
[ I In v

[ 1000 0100 0010 1001 0001 1010 0000 1011

0011 1111 0101 1110 0110 1101 0111 1100
I 0010 1001 0001 1010 0000 1011 1000 0100

0101 1110 0110 1101 0111 1100 0011 1111
I 0001 1010 0000 1011 1000 0100 0010 1001

0110 1101 0111 1100 0011 1111 0101 1110
IV 0000 1011 1000 0100 0010 1001 0001 1010

0111 1100 0011 1111 0101 1110 0110 1101
16 GO % dfdadl vd Wl H Ud dR
Il €1 AT H Y9 F, EF, F EF, 3R E F,
qul 39 ¥ Ufdd Ud i W BAwss © | 39 g
GCRC 3fffdreu foras dfaaen ot = &1, 5=
T B o fafdy B g € |

3. 3QTe0T :

ffetRad GCRC (24722, 2//22) JifHaredT, 24
AT e S b 22 dfeat & agaRerd €, s
2 W™ 2 3R U$ deM g w22 |aoH
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g @& fog g1 1 Ry 1 d—emse, R

HTAMD AMBhs PISd H QU T &

W™
| Il

| 0000 1100 0011 1111 1010 0110 1001 0101

(36.55) (37.26) (37.10) (39.15) (37.37) (37.32) (37.47) (37.38)

1000 0100 1011 0111 0010 1110 0001 1101

Il
,
E (37.01) (37.03) (38.13) (38.09) (37.20) (38.41) (37.24) (38.52)
=

0010 1110 0001 1101 1000 0100 1011 0111

(37.21) (38.37) (37.27) (38.49) (37.53) (37.50) (38.61) (38.50)
IV 1010 0110 1001 0101 0000 1100 0011 1111
(37.83) (37.81) (37.97) (37.95) (37.54) (38.33) (38.15) (40.18)
bl BT fATIvor TH.UTE. 9.3 gRT fhar
TAT| AT Ble A f&ar ar 7

data GCRC;

input row col F1 F2 F3 F4 yield;

cards;

1 1 00 0 0 36.55
1 1 11 0 0 37.26
1 1 00 1 1 37.10
1 1 11 1 1 39.15
1 2 10 1 0 37.37
1 2 01 1 0 37.32
1 2 10 0 1 37.47
1 2 01 0 1 37.38
2 1 10 0 0 37.01
2 1 01 0 0 37.03
2 1 10 1 1 38.13
2 1 01 1 1 38.09
2 2 00 1 0 37.20
2 2 11 1 0 38.41
2 2 00 0 1 37.24
2 2 11 0 1 38.52
3 1 00 1 0 37.21
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procglm;

class row col F1 F2 F3 F4;

model yield= row col F1 F2 F3 F4 FI1*F2 FI1*F3
F1*f4 F2*F3 F2*F4 F3*F4 F1*F2*F3 F1*F2*F4

11
00
11
10
01
10
01
10
01
10
01
00
11
00
11

F1*F3*F4 F2*F3*F4;

run;

YOO &7 fI9eIS0T (ANOVA) =i faar

=

Source

row
col

F1

F2

F3

F4
F1*F2
F1*F3
F1*F4
F2*F3

G Gy [ ) [ W) [ W) [ O O O IR 90 )

DF Typel

SS
2.59
0.51
3.64
3.19
2.20
3.08
0.38
0.20
0.26
0.17

1

o O O O

- O O O O /A A A a

-_—

Mean
Square

0.86
0.51
3.64
3.19
2.20
3.08
0.38
0.20
0.26
0.17

- O O A A O O A 2~ O O -~ -~ o

-_—
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38.37
37.27
38.49
37.53
37.50
38.61
38.50
37.83
37.81
37.97
37.95
37.54
38.33
38.15
40.18

F Value

1008.7
593.57
4255.03
3735.61
2572.67
3603.78
440.07
237.65
305.25
201.83

Pr>F

<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001

Source DF Typel Mean FValue Pr>F
SS Square

F2*F4 1 0.20 0.20 233.94  <.0001

F3*F4 1 0.25 0.25 296.86  <.0001

F1*F2*F3 1 0.02 0.02 20.56  0.0006

F1*F2*F4 1 0.01 0.01 10.27  0.0069

F1*F3*F4 1 0.01 0.01 17.4 0.0011

F2*F3*F4 1 0.02 0.02 19.48  0.0007

Error 13  0.01 <0.001

Corrected 31 16.74

Total

b ST A Seva2M ie. F FF,F, o1 30
A Ufdadl § FABIHSS ©, I FABI AFAN /
UTehere Tei fbar ST\l | Ufderal, wwl, i
T Y9I, T HREB SSNRM IR dT-BRS
SR Bl Wik $U § Ag@yul grm T&n

g |
wao

1. o, 3R, T (1988):

“Ie) fed TR,

. Wfeve. wiU=s Shd, 18, 299—312.

Il AR, U. (1992): “TeT T e TR,
. v, 2, 4137437,

J, 3R, T TG AFIS, U, (2001):  “qeT
IJHN—cifeT Ye=Teq”, fSoisd BR wiie
fSTST TRy, 28, 257—270.

o, U, o, o9, @t <, ud i, €
(2014): I et ® TP A 1P sHIZAT aTed!
Wam—ﬂ—cﬁwﬁamjxf RI—PlerH 3TAhITY,
. e Uefled=, 12 (1 & 2), 71—79.
o, U, o, o, @it <, ud o, €
(2015): wfcl At § TP ¥ 37frd SH1SAT ATl
WW@&?{%?‘[—W@H 31IHCh0‘4'1Iéﬁ
D RO G, Holddl FICE. TAl, 6
(265—266), 89—99.

T, U, S, T, 9N, 3., U9 9N,
. (2015): SRCATZSE HABTHSE I—blcH
AMHIATY”, HH. . 2 UUs  Heq,
(isx fife).
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7. Tl U, o, U9, @i, o1, ud aefie, MBS, S TR ATSH, 131, 135—142.
S (2016): “Uicr Wl W 1 gbILAT AN o ), wwy, @it ¥, U9 i, Sud v
Y XI—bleH ABIIN BT Sery”, D, (2010): TRAGSS ADHAIEC SO
TS, HTS. VU8 ¥, 13 (1), 17—25 TEY  AfEeEy?, W usHedey, 80,

8. TUshsU. 3IRUA. (1988) “BcT JIHLH 706—710.
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Ul Ade secddldur uRdbdiol fafél gr1 3RRo®
Adid dac? ufceieiel ufcetel aRlol
feify =i, wfd @eeT vd ey

RRId | daex Ufime  (THAIRIR)
gfadE @1 sregyd fhar WA eu |HE
sedHieRe (o), S f e W
ARG I YAUE  TEAHIDRI GRB
2, BT STINT SCdH BRIR-UTacll &1 el
IR @ foy fhar AT HER U Heod
e (THBIgE) H forr war | Sffds! & fageryo
3 fov wfeRedr ik fAcod dffeR Uau
BT IYANT fhar a1 qen faaref= sifes w
FH @ Acad (TUATH) IR THTies Y™
TR (THUGISTR) BT Gorel H 3RRID THARIR
TIAT @7 SIS Bl ST 137 € |

ISICE])

B 6T Tead (TUACE) ugfy (IS
s, 2013; wied s, 2013) Ufdfshar ==
3R MbAd & dId Faell BT 3MMbHeId HIA
fU SUIT @ SRl g1 39 Ugfd @ g™
JMeRfhe Hd & 3R I aRumr gfom™ serrira
sedd g 81d g | 9 (2000) ERT fawRaa
RRgp U daex 7NE  (THAITH) ddhd
RIFHAT IR MARBIET BT AR & aredr
el ® (T 3R bl W, 2004) | T8 qH-IDH
ERAATHD SIRgH ATl RAgla dl foharfaa
Bl & S b quATE gRT febanfad RoRmTe
JIMaSTT SIRgH =R Rigia 9 o% ®
@y, sIfE, 2009) | THAIGH YNGR IR
faema urnfT (agdl) & TR B ' B B
TSR © 3R ZFHT IRUMA Fad Udhel 3R ATTHH

SSCdH BT 8 | 971G H, Juf<id & e—3idaeie
B Bold & 1 39T YA 3RRad gfa=
MBI S U&= # foar ar |

&, sAfQ (2013) & RRgdw THARIR
YA & SSCdH BTSUR—YTAcll BT 3fThel- B+
% forg omgafre uR@ed (ShY) ddie &1
TINT fdhar | gTaifs v SORdas vd gRad=
AP TPRGI & ARIH A THAT BT FTHE
PR H W B, W [Ah RE B R Al
A Had HEl el B | s |, s
98d B ST JAEMRT  JHATI  FAH
IREAT AAT HUT TE FEAAIBRIT dhiIDh
2 R et & @] fsar 51 |ahdT 71 S
BT YTl BT gaErifora fhar T g den g9
W Saqd] &l 8™ &l &9dl & | 3id: 59
oG H UITHsl UReed  ddhId Bl JEqIT
fopar T 2|

e Tt wfaur o1 wiera faemor

sTerie D= {(x;, y;)}e, <T&f xi € R" ERI(
JgTR B, y; € R Tholk JAMSSYE & Tl N 3fdel
DI G & | SRRIF THIRIR andhar (f (%))
Bl 7 FHIBRT | ST T E:

fx) =wlho(x) + b (1)

Bl ¢ () 3RRad AT Hed, w 9R daex
2 HEIE § dAT T SISl &l 3R el 2 |
sifpsl | 9 R¥B ®eld &1 FATBIUT PR
U w AT b DI ATheAT [T T -

RO =2l + C[x3% L (v F )| @)




HT e FTHER0T UReHe faft gRr sRRaw | Jaex ufore ufo wue ) est

FHIHROT (2) & Ugel R BT ATH0T, Tt
BT Tele IR <l 2 | TR o I argifdas Ffe
Pl STl & IR 39 9 Jufe& e srde-eie
B Bels RT 3Mdferd fhar SIar = -

lyi—fxdl—€e; lyi—fx)l =«
Ls(}}i'f(xi)):{ 3)
0 lyi = f(x)l < e

et ardfae der f(x) amefera am g
FHIAROT (2) H € rgdIfas Ffe denm Fafia
A9 & 99 ey FuiRa s &1 g |ad
TR 2| U sifdmel H € BT YA MHR AN
EId AT SIAr g C 9T € warad eiRa
SR & |
DI S €-TY B HW AT d8% o JUIT dae
@ oIy SUYFd AMT AT TAT €- Y & 3aX
gfreror sffwmel @1 7 w1 g8 &R 7 vl om
® o0 9 o SMeR < uv | 9Red @ I8
U AU € FAJGRINS B Wetd qoll
INRIPH TAARIR YT T AReIdT & BRI U
g2 | T APHRIHG R §TAT & aRafad AFf
D ITD €- Y DI AT A F QI B A
2 | TR (2) R TR BT = g foran
ST HHT &

S Rp(w, b, §:80) = 5 [lwl|?

+CL (& +E) 4)
wlpx)+b—y <e+§&

WAy —wl () —b < e+§ (5)
§,6020; i=12,..,N

3 IR Bl 1 UTsHe ot forad %oA
ERT 8o fdoam a7 -

L(w, b, & &, a,mo ) =3[ Iwl|* + C(EL
W(EG+HEN - a wlox) +b -y +
e+&1-2L ai [y —wholx) —
b+e+&1- XL (n& + 07D 6
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THIHRT (6) BT WSHA &R w,b, &TAE B
oI RFATH 9T AT 3R FABHRIHAD RS
o @, &, n; AT N; & forq ifdepdq =
TN | HRI—BA—CHR (Pdcl) BT TN DA
87 ¢ 4R daeX
w=3"0 (- a)elx), i=12,.,N (7)
uTe g | sad URRYfREl & sfdd FwR
foRaa ursHal =T Sua |@AwT | uRafda
B TS SRl NI unel @ dr @ @
IFHAT BT B | T FAT DI R FHAT
B ®U H Uh AT AERN & 9 A wu |
foraT ST Ahal ®

Maximize: Rp (a;, ;)

N N
1
= 5 Z(“i - 0‘;)((“}' - J'*)K(xi’xf) t

i=1j=1
N N
Z}/i(di—a?)—ezwi+a;‘) (8)
=1 i=1
, YN (ag—a))=0, i=12,..,N
UK )
0<a;a; <C, i=12,..,N

g1 K(x;,%) ®ict B & g9aar w9 ()
IR @(x) B NI TOIE B IRER BT & AT

K(x,x) = (). (%)
U §d PR & SUWId THARIR Hherd

&
fx) = 2L (a; — aP)K(x;, %) + b,
i=12,..,N (10)

Wugsl uRehe™ & Weaw § 3"
EISU-UTSIell <Rl 3TTehe

RRgs  gadiaR  ufdwrd @ galgae
TSDBAT IW Bl B AR BEIR—UTIA
wR R Bl 21 e | 9gd A K(xg,x;)
FIdl B SUA | 39 g H YRR ®
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St | RRgP gferme & fo e o1fds
TIRT B dTcl NfSTA—dRT Tt (JIRAUE)
Fe BT K(x;,%) = exp{—yllx —x [} @1
TN fhar | s9dT % Uh dedd UTae
I Heiet dsfd gErd Y ' ST fh SIREIUG
T B & gd uiRa ueRer &1 gear @
TAT AHIRIC: BT YGIH BT & | ARETTH
Pl D AT SRRIB THARIR & Ui B
fou =l sswR—uTaal, = i g C,
<gq JAMBR FFIGLNS B Bl € 3R Heict
Jefder grae Y @ gedq a9 & fory drossi
URGST BT TART fHar 747 |

1995 H sl IR TERES H STl
JMTRT JHITT SWeaq Wil Ugfa  UIedsh
@ JAEAT <1 | GgEsl & faft ggqell @
foega fAaRvT IREMd iR RS (2010)
ERT 3T T | SAEET d1 R SR afdadl
DI ‘BT HET ST 2 | NUF GRFBTT FTHR
BT FARTH B9 BN & daex §RT Rl © Sl b
REAN §RT Fdidd by S | g &l
M®Y & fIT S ={Py,P,, ..., Py}, T ST
ST ® W'l M URET BT UEd &1 d S
P " DB P, = (Pyy,Pip, ., Pg)T,i=1,2,..M
2| UAd B GEHR BT GUTAT FHEE B
AR ATV, = Vg, Vig, oo, Vi) acidr Rerfar
P, = (P, Py, .., Py)T AT I FaAS
Rerf  pb; = (pbi1, Pbiz, ., Pbig)” SHST
faerears & | ¢ adAT SR iR gb fadt + FoT
ERT U af¥qd sreey Rerfd & el wxar
2, IE 99 W # Bl gl § IR IS BT
# Argfed 9 2| gead URUIE UTd &A@
foTU g® HoT o199 97 H 49 YR | uRad=
AT B:
Vi (t +1) = w(t)V;; (£) + c1 Ry [pby; ()

— P; (D] + 2Rz [gb; (1) — P, (1)] (11)
Sl i=1,2 .. Mandj=12 .d&| T

BT AT B B I8 AT AHIId &

P(t+1)=P;(0) +pV;(t+ 1) (12)

€, W&l V,, P;and pby; ¥ <, g
Rerfa, jth o @1 mam #§ wass Rafy g
3R gbj,t JMERY H jth M H T HUI B
g T @1 TS |ew el afad Refd 1 R,
3R R, UGIEsd AM &, Sl b UReqR w@adl 3R
THE ™7 ¥ [0, 1] ¥ fadRa €1 B RS oA
o § g far S ® fosaar /4 g
T BT 8 | APRIHAS ReR(® ¢ 3R ¢, Bl U:
“TERUT BRG Bl ST B | ¢ M H IR W(t)
IRTH =T IR WG YT H FJed b
%IQ TART fhar Sirar %z

_ (Wup —Wiow )t

’ (13)

w(t) = Wup

Tm ax

STal ¢ aaHe ST AT 8, Wup 3R Wiow
3T 3R FATH AT 8 AR Tygp GARIGRIAT
D MBI AT B | RRIF THIRIR Ui
P BRIR—YTl bl NUF TRBI gRT S
g9 & foru e oRoT ®
i) 3ffesl @ dIR: Ry 7T sfiest @1 <

AW H gl SIar ® (1) Ul sifes o

gfew & et @ oy ganT fee 9 g,

(ii) %< 3ifeps ST Ufad= & |Feaaq & fore

AN Y ST 2 |
i) Nreasn yraenn @ AfeT 9 W b

fov eRmR—uTEd C,y 3R ¢ & HM Bl

[Conin» Coae b Yomin» Vimax | 3R [Emin» Emax ]

# Afva fear | uRME o b 9T

(Vl])a% Q:ﬁ—‘:ﬂ EF)\T [_Vmax:Vmax] ﬁ ?fﬂ'&lﬂ

o T |
iii) e Bar: Ulderor sifhsl &7 fhe HRAT

AT 2 YR JAR(be B FHAT B Febell

2 3 GHRT B HIE—aAGT dhID

g1 fFrRIf3a fhar S Adar B | I8 K-Bies

PII—ATIS Tl BT YT far T
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HT e FTHER0T UReHe faft gRr sRRaw | Jaex ufore ufo wue ) est

F 3

2| fhead Bod K-Blos HIa—aITI

I Ele gﬁd (MSECross —Validation ):
Minimum{MSECross —Validation (C' Y, 8)} =

e T - 9% (14)

g, el Y SR P HE d<fdd 3R
JMHferd A €, [ IS Fade § HH
DT AT DI SUTAT & AT &k HIF—IATIH
H PBles B T 2 |

iv) URAP T & e A1 BT RTH:
FI%F\T E%—l‘hI("\CS 9bTﬂ1—(1C34IQﬂ gIXI
MSECross —Validation hT JIdH HIT frpTotT
T, TR U &1 49 Shretr 17 |

v) UIRIGREN B WRAT (1) 1 F DR AfeDhaH
GRIGRIAT T ofl 78 3R FHHROT (13) &
ERTw(t) BT i fbar T |

vi) FHIBRT (11) & §RT YD BT b I Bl
IR PR AMHierd (BT 1T |

vii) FHIHROT (12) & §RT IAd &0 a1 Reafay
BT AT PR MMhferd fhar 1T |

viii) GHIRA: TS YARIgRT UTed 8 dd
gfohaT B TROT i) A ABR TROT vii) dPb
QIERTIT T |
3 H STeaH BRIWR-YTad] &1 STANT X

gf3reror sffewsl IR eRRId THARIR ufod= &1

fomtor fasar T | X< Sifdsi &I SUANT UfH=

@ Aad & forw far T SWRiad & forg

UI3TEIeHdIgd Heold Tofdiayd AwhR 3.17

(AN 3R &, 2011) BT IUIRT fHAT 7T | FHIT

IR&GAT NIUHRN BT SUANT B B foIv Heelq

AT 7.14 H HFgex U™ forar 13|

EEIERU)

fraRE= sifee (Rig, sIfe, 2004) 9RT
P IR U I9F W foU Y| HIhT B
@ Sue () ([Fed /gaeaR) &I wfafear
TR AT TN IR AR OAEI H (X)) (B
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BFCAR), Wd IR (X,) (B /BFCAUR), kb bl
Gud (X,) (el / acaR) 3R BISHARD B
Gud (X,) (¥ /BEAR) Aba- & fou gamT
fpy| ugel A H ufderr & forw 160 Sifdst
BT IUART fhar | g2 ufowe fAasfid e
P foru dom digdel gRT Sd¥ SRIWR-—YTadl
BT IMHAT BT B oIy YANT fhar a1 | R
e H 9 3fiwsl bI foram | ufderr & forg
JAd 3ifbg DI Y ARG AR FHe fFERor
X AMIGd fhar war| qiews R
ERT 10—hlcs HA—{TT Th-Id BT AN
PR BRI AMhford fbu 7T Growsn
TH-Td A I IR 59 ISR © : 100 URMH®
HY, 300 ANHTH GARER, R 0.9 A HH
BIAR 0.1 B3N | c,=c,=2.05 TAT ERR—YTeIA C,
Y, 3R & BT |RRT AHT [0.001, 100], [0.001, 10]
3R [0.001, 5] 3R SHd! T AT [-49.99, 49.99],
[4.99, 4.99] 3R [-2.99, 2.99] & | C=1.84y=1.74,
3R €=0.11 YT<T B |

IRRIP TAIIR YfTHIT & AMHeTT B TaI+
B g & o7y qguRd AU (THYET!)
UUATH 3R UAUGRIR Ugfdi &l SYART P
wfeRedr (Statistica) WGSRR ERT 3ifdel
P IMMbferd fhar 7| I I BF—wwr
THUSAY! Head gRI IR 3Mdbield Aled $IYe
WA W, TP Ars ol g8 wRd W IR UH
gfafhar Ars amseye wRd W fafr= FAoEi
% IR T 8Q | 3fd H AR sifesi &
forT T (4-19-1) Sead STH Fedd B wU
H UT B3N R SMrehford Ui

~

¥ = 14.45 4 0.0035X; + 0.0034X,

—0.0165X3 — 0.0065X,. FTeT BarT |
UUAUA 3R UAUARTR Wil gRT Ag &t
e (THTHE) 3R e AMG faga (3TRTHS)
3T SHHRT: 9.54,0.28; 63.47,0.72; iR 78.91,
0.81 3madfera fohw T ST ug <ot € fb sRRa®
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QQ:IE‘I AR UfH &7 Je9i= Aa S<IH Y&l Sad

94.14 iR 1.14 @ o1 § &9 €, o f& 39

dre TuAUd UfoE SN UTAUCSIN &l UgeiH

IET| T TXC Jhsi BT ITINRT B ATdhiold

YT & FSThdl BT difordl § ST 14T 2 |
darferar : gf3err sfhsl wR A= ufoasi &

JATBford AT Bl el

CIRNIEED Abferd SUS
U CNECEY QUG QAT
TR
32.81 33.37 29.29 26.67
38.33 37.47 16.23 18.51
37.31 42.50 39.10 38.05
39.16 44.07 37.72 37.27
30.12 37.32 26.49 24.46
36.14 39.15 32.31 31.15
39.47 38.16 33.21 29.89
52.40 46.37 38.95 33.56
32.93 36.62 34.38 31.29
29.94 35.17 34.31 30.68
@rfea
JMMdferd 3RRIPB THANRIR URTA (<fTel M)

& YA qral YR & g H ardfdd
(el fI5) Susl & |HIU 2 | 39 Ui & forg
THUHS 3R SRUHFS! U HHe: 19.21 3R

56 1
52 1
48 1
44 1

wadbT SuS (fAdcd /2deW)
8

161 163 165 167 169 171

0.62 & ST b 3Mepfera QUATH (8 =) Ui
& Tl HA: 77.51 3R 1.21 qAT AThlord
THUANR U (1 X@1) @& Hodl s

Ui @1 ASIhdl bl ST 2 |

et H gz frpy {Fprell S dahdr & {6
GUHall UR&BST BT IUIRT g 3NRadh
THIIR U QUATA ol TAUSSR Gierari
D g ¥ AaREA AadT ifesl & sdhe
AT gaigae | AId g g |

waod

1. 91 BIIR., BIGH U, IRIST of.&., AIRdd
U9, U9 SaR<d UH.UH. (2013). TUeaR™
3% & Tod. (1) VTS QUHA(V) IeTHE
HURIfE 3 ST 99 P19 UrdsY © U
U, AISfolT. T TbhSHd Ay folevr
36:4—47

2. qufe . (2000): fa TR Ap wfeRedd

3. DY TATSD., A dI, Q@Qﬁ@ﬁaﬁ@
SISl SLS1 (2009). “FUIC ddex RIS Voe
HACIRR e Bikds URd -Icdad Bk
AF—garaigsl OfSa i VO, Haw,
Q‘cmq—c‘ Rrees Q@Eﬁm 36:10112—10119

. (2004).
T EIRIA fF U daer Ryem.
CfeRedha HIFCIE, 14:199—222

5. forg g, d® w4, f$7 &g, Il ud T
Uel, 4. d1s. (2013); U TR oma i
e Jaex RIeE fag SHfed TemRen
ITEHTSOIeT BR  UddTdhear dTex daTferel
Ofsge™  femifiec  digceda dfed’,
58:458—465

6. URANIGH &3 Ud aRTeciol TA.TA. (2010):
“gTfddhel W T THTZOIIT VTS S olloi~:
USAIRIST V08 VI3 SHABIRHSE A8 9
5, JATH

7. = WAL vd o WS (2011). ARSNY
THAIUE: T o™l HIR GO daex J3i=y,
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BT FE TEaHIHRYT IREeH faf gRT eRRaw WU Jaex ufonmHe ufome Tad -

THIgH. AIMETE, 20 127 (A9
Tqelgd e http://www.csie.ntu.edu.tw/~cjlin/
libsvm)

g oRWl, FIR R, A <1, @wd
a1, gl Taud, 98d TH. Ud, il
@. U, Rig R . vd A9 vl (2004).
THTIASTRA oo V08 HredH IRBREH
39 TS A9 IS UIRI-ShIReH:
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SNl 3 ghIHAIAD, Sdlalloiidhd VIS
ST hacd. AU, 3M8.TIIR,
g, g faeell Rege Rure, qidn 107
gl TUL, oM SIdL Ud T IR.UE.
(2013). WM wes! 39 fifswe 3ffw
ISI ®< BMH IARBARH HAuRHC 3iH
A o TUA.UA. Alecd. Siidl 31 3fSaH
IS i UihoeRe  wefeReds,
67:51—58
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@it i Sllelifdid Riciagel & AilRcIbRI AfscA
RS gEThIC!, RSid Io9 BAR, fgorer =g %1, &, &. agaal,
T, dI. olel, HAy JMele Ud Grilel HAR Aed

IRURE ATARIS FIR =g fhelemy iR
TS B SUANT PR ST el BT A
BB Fhel URIT AT & | BT, SR 3R
urel H ST IR W GG B SIHBRI B
SUINT 6D Yol el Bl Al wiasgaroft
DI S FHAT 2| AHR ARRCS NAeraer B

T 3TucdeT RyeraR AfshaT & T8l @afor sfehird
fRIoaT & SMER W AT ST & | AR RS
RieTaer 391 o9 @ ford aga Suarft Rig g
g 19 PIg &0 IS TN B {O U9E oI b
AT IS V& 8, Wfhd S1d T8 Uieliold Fefor
& Ricaes & fog wanT fear Siar § 99 S

foem % =Ues U™ B3N ® Il ST
AT arfY Y AT &1 8 | S Riciaer
9 BT BT R B & forg uwafad far Tan
2| SHIHe Riclae AR sfies RieraR
BT MY feReN B T ATFARTE AR

3T UG T8l BT & (JRATST 2009) | TTHIT
il sHHIMEG ¢ B 980 IR 9 y¥Iad
PR © olfbd S UF U AR §RT B §{B Sl
P ARAT B F 980 HH Slfcd dIRTH BT

qui B T © | SHG Ifdl, FRRIT S &

ST DT ha) B & foTU gxddTel 8idT 8, I
T Faifecfed g dMR (@ < Ud) HF |
P TS AR & AT H feidor fSagageifsm
(T ) # B | e RietgeE ey iR
ST g9cd HIh] BT A9V dRdb GRRAT &
Tt Hedl @ wfasgarft wrar 8 ey
o faciaed vd yaime wRa @ forg faf=
dapifedl el @ T &1 F de-fear
SFTeTsy 3R fhAIegy &1 e & 3lidbse!

& fageor R amenRd €|
$oll eq: d@ifecfed ge dArs (R

Te), foes fSHsagelisam (T €, AR

0N O\

uRICs Riciae™, SiFife Ricide™, sfe R

ai=a
ST B I8 T g fb fhARCIUe Srer

R JMETRT RAeTaR 31 H HIwI Fherdiydd
ST fhar AT 21 € TT U SR HreY <leT

@ IZAIA B W, AHR IS Rela= &
TRINT BI%] 93 AT & | AR ARCS RiciaR

98 BICT UG BN &I FHTET W&l & 31 g
YT B el Afdsgar @ oy srer @ g9t
AT B IIIRAT Bl © |

3 STl B R IR B forg, i
afe (2001) &1 ATHR IINRES Rt &1 Tdh
3= UbR faar, R SiHifie Rieldee @
ST 21 39 A @y faewar 2 f wmaw
R S B BR B B o SIS B
g o & 9o oRT 9 oHfes aRud
BT I U4 quia fhar S ga | SiifAe
Rictaed & fohdTaa &1 Wi | & b g9
IS GT H ATHH B IMaLIHAT BT & AT
9 HIHH B SIS drd 980 319 = |
B &1 H UgRAl SR Ul B ISl & S
P & d1& TAT BRI R Y[AICTSS
UfRISH (T8 U9 1) &1 Suaerar ik gd
U9 O SiFrersftr denfie! & faer § s
QuR ¥ I BAAT R B T § | {BACsT 3
Ffasgarof & forv fafa= RIas da-ie fasid
B TN 2| dhid SiHIegy T fhAlegy




sl & fAvelyor R MenRd &1 9 ddb-ldl
d g wU W & ASd ®, Gl Aidbsl Bl
R AT MR ET B 7 Werm € | Brefifoy,
U eI 3R SMgaRtis Aidd & dd Hawg
§B Giicd o, vy ¥U ¥ 59 81 §=&T § TH
o O @7 ST Afsd # e AT wRa ® d9
Tdh Ael Rgdw Hag o o1 | S1fd Sifed
Hay B B FUE I8 B | 39 ULl b IR
& for) dfsa—qd a1 JAHAT IR—YTaferd
TS B WG & NHa dxd & oraH
5 &9 AiRrer ARt 1 ravIdHdr g
g (RMrem anfe 2006) | 9 ”gys H @ad
graferfds SIFIfe Ricldes™ @ bl & =l
B T B |

St faciee™ o 9eQ oifaes g&HTeT
BN Aol rHtfEes alient o1 staciien

SIS Riclaed &1 9= ded Jfh &
SIHTeTSY 3R fhATersy & d9ra ddell PY disfoi
TR ARG BT o= Jog, Bl Afawrarfl o= 7|
39 ORE B HAred bl Udh GRAIdH ©J &

P
Y=u+Y X, [, +e,
=

et 1 T TeRee ¥ Xy ¥ i @fe @
SiFergy " "aR R B, el j=12,...p ¥

Genotyping & N\

‘ Trining
Phenotyping

Population

Breeding
Material

2 4

Genotyping

3R B, 31 AHR BT IW1E © | I8 WEIRVI: UH
YR AfSd & wU ol ©

Y=XB+e

({1, f) B TRRE & @ fou &1 e
W%WWWW%

(/1,8) (Y- XxB) (Y - XB)

= (Xx)7'Xy

%\—:ns—vr e x ¥ gfafsedi rerT—3rer T
vfered @1 A iR R axcll ® | SaERT ®
fore, aufke SrasT drex SiiFersy 44, Aa,aa &
qe X, § P —1, 0, 3R 1 & ®Y H for
SITAT & | S¥1d SiFIerg i wenfifeal & 8 |
AIHR ¥ I~ SICT 980 g1 Bl & 3AfIg Ial
YT ATD] &1 A fewfor o) e | :1fdd
B hdl & | p > n ORN TSN BT ATHAT DR
% forg aRvger RielaeE, Riaw & yRede
T QEl & GO MR TR SWAT fhy ST
2| offhd I8 a9 fl WRE uee{ &R dahd ©
STafh ATHR @ AT FRpdAl AT SffHerdl &l
T B U § 99 Bl ¥ gwfory, g
THSIET Afed Adrad 3fda (Ridst REreM)
P Ufhar BT SUANT B 2| o A1 H
SIFIAG o9 @ SMERYd BRIYAE &1 o
ol T ®

Make
Selections

Calculate
GEBV

frF—1: SIHIf® 999§ MERd SRIVATE
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fhel I sMdctdbal @1 Ygar @ Sird
FAIT B Tl adfdd g @ 4 g @l
TOAT HRS H O el 8| 3T §F ARV
R ax d&d ®

1) -p| = [p0r)- I con 1 i
TR &I 81 39 UHR IRV &R FaHd 2 |

wse(g)= Elp(r)- pf

SADG AT BF U & 9T # fagfed o=
AHd &

MSE(ﬁ)z Var(ﬁ)+ Bias(B)’

AT 3MThol BT UfhaT H Aol ATSST g8
I SMbaddl &1 faeRor gedr &, aom 9w
A P T B p B g™ A IMMHATHhdl
& AR Bl g8 ST 2| A B TH
g fdg @ IR fiew & | p>n &
TART BT 8 BRA = | Ulsss, IR 3R
IRTE I gl 999 AU wU A SRIATA
Jfer # ==t @ T 2

UTEeE alieh

Ueligoe Il H, TR ST HM &
TOET UfTeTor STl & Hied fhe oI Afsd &l
Sfeerar @ R o= & forw a=a & | Afea
\ﬂiz',cddl ATHI A HTSCd SRR T 2= Eﬁ XY
¥ oRwIfYa o iar 2 gafere, <fea srgAM
AR TR 3TdHed Il & & & oY B,
SAGT A ®7 39 YhKN © -

(a.3)= {Z(Y —ﬂ—g,Xg;ﬁ; ]2 +ﬂJ(ﬂ)}

gl A e fafadiere Imier & Sife
Afedt fhe @1 &HI qT Afed SifcerdT of Fafa
FRAT B | A= 0 TR I oINS THdIR § 98l SITel]
2| B AMha B ulbar AR H TEd W
IUA B, 3R I badl Udec! g1d & forg o=
g 21 R ufommme @R o) #§ ERa iR
HE 1970), UsTee! WY TR o & avt

B AN B AUINAdD BT = O L2, J(B) =
X B | amigd wu ¥ 5 et v @
A W ST ST ® (b @R WIgSHT 1993)
aar e J(B) = X0_, |8 @ et
& ®U H TR far Srar 8 | RS uferms saar
TH O YR S y =28 @ 8l y =189
TR Y Yec! BRI Udh ORI ©U H 98 SIfd
(TA T U UH M) BB el 81 F TRb Bs
TP BT 3DH AT § |

afges Tl

A= onfe (2001) = RSHHS Rietae™
P forv a1 Jofieg Afsa &1 U <@l Silfd
IR gfeIvr 91 T dom 991 1 UR SAETRA
o7 | fdll S<EIfagferd | & fofly Afed &1 s

o\
yhR g dahd o

Yi:ﬂ+2p“Xl.j,b’j+ei

SRt i =1(Dn, j=1(1)p 5 Rufa
2 Y, @fe e | & BAciUe 97 8, Y I
nx] A9 daeR 8, Xij s=is= AfgrT ©

AT H Aisd bl 39 w9 H forar o
|qHAT T,

Y=pu+Y Zm, +e

Hree AES B AR A AN URSIRR
fEESIeEH WR SMeRd BT & | I8 3r<s! R |
T & 5 IR e &7 99 99 &1
IUIRT TR YRR SIEIGRA & 1T ARHAGS

BIRT b AT I U fhAT ST Fhdr 2
99 T 3R 99 @ & 419 3R JF ®U A 3D
faa=or AroEst wR R BT 1 99 T ki #
TG AT 98 & foIy Udb &1 o= &1 93T
Ixd | 39H URR ReEE @ forg g9 A
gIce PR—WAIR SR &1 ITIRT &
21 99 9 TP 99 T B JATT H SIRT <]
AT ST R |
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A A

IRFE o e A3 fafyr ' o ufams
OTIh BT AT B & o P AT a1
o (T 3R HHT, 2008) | IRFAT ST H AT
fafr & IREE fAvewor & A g foar
T B | IRFE AN B AR FegS BaRH @
1T BSNING Hisd BT SUINT B IIHD
Rretae & swiATe fhar Sirar ® (e, v
TS 2009, 2010, ST AT 2011)

Y|, X,m,c%) ~NQu+ Xm,c?I)

&l Y nx 1 Sel daex §, 4 997 |9
dFex, m HIHI U9 BT TP ddex B, 3R
X fEomss dfe ST m & Y I Siredl g,
N(u+Xm,0%l) Us -Hd SEeEE 2
Sradr @eg p+ Xm R faeRT o2 B HH
misj=1(1p W IR I & 9919 B

forar o w@ar & p(m;|t2)~ N(0,77) e §
R WRR feediegem p(7A) ~ Exp(d) &, wrei
Exp(1) IRFIER ) & A1 91 [SIEIR &l
ST B |

Trere

STV ATHR B ATIH STANT A UST BTIHH]
R U HEIYUl T ISl & | UEr 3fR U] Ioi
H SHfed TRHce AT dog @l viasmamft v
Bl A 7 | Riclaes e Ry wHfiaRor &
MR W BFT A1y | I8 FR¥ed wu & Ricw™
e H IR PXAT §| Bl W oD B
I e AUF w9 H W fBU S drel
SIHTAG RIcTde™ & TRIG] & eI+ fhar T
21 3 o N ufefea nfed anfdcer &
forw srw €| A ufsfea oHfed anfdcaR &
fore AEmRv: AFE-IRMfeE menRa aidl &1
ST foham ST 2 |
wad
1. grel, 3R, (2008). AlAIRER AHI US

Riclae™ ®R ®Feldd ¢l g w™icd
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10.

11.

12.

ST T JIRT 20 ST, 48: 1649—1664.
gerSl, 3R, (2012). SIS™T BR darefed
oT¥ 39 Wiicd, WRAT U 8!, TH TH.
e, 3S. . UG WIgSHH, . Td. (1993). T
wfeRewrd s e a9 feamfews Rie=
T CHHMIgad, 350 109—135.

e, €1, $Afel, R, Uel. U4 o,
U, (2006). oIS TRCe MiIfsae™ 3ifw
SHfes deg fag WiRmfes  URior,
SHfea, 173: 1761—1776.

g, ¢, eiRM, IR w9 wesiH, o
(2009). f& TeliicH i wfeReda T,
2 gol. TR

rexdH, 1. 3R, (1949): IEMHE 3iTP vl
g9 TS SN, O U 9I8d, 32: 706.

X3, AT 3TR. (1953): TR i N0«
U PINIgd U8 dHM<d dafea, o
226—252.

B8R, T. 3. 3R B8, AR, =, (1970). S
R arRe UMY BR AM AT
UlecTvd, Ch-AMHIGHd, 12: 55—67.

RT, Ud, RSramErer, S5, IS, S S T
wq e, deTd®I, U (2011). UeldHe
3 |UIE daey RIwE ¢ M siRRes
Wfsaa M d@r<icicd ged aiRfedma
US Tl OHfead, 123: 1065—1074.
fgfaRe, &1 w3 5., 29, 41 91 U e,
4. 3. (2001). MSFH 3MF e SHfeH
dg gRiT M arss $ AP AW,

SiHfeadd, 157: 1819—1829.
feaRRr, o=, (1996). RITH o= Vs

Rictae= arar o ol 99 o i Iiao
wfeReda WIS, 58 267—288.

S, T T B, €. (2005) WIERTSOISH
Us dRvega Rietaem arm fo salRe®
de, 9Hd 3 f e e |ikad!
TfeRedd ANmIdl, 67: 301—320.




Rerfd zenol sl dI 3TRNel d:D ool foRISID
doll @l dAfsicisl dIol

AEE I, 3 BHR Uldd, <lel |8 ¥R U4 Hfddr qerdr

Gifed gedad b FFor gfshar S
BRI S A3l Bl ATSIeRT Bl FHsH & folg

2| 39 Sifpsl BT fA%eN &= & forv IilRagara
faferl uga @1 SMawaehdr 2 | 391 SU—Sad| B

ABUT BIAT ST BT 2| VI dbild AT

¥ BRI o9 &1 fawR, S ofd & frafad g

SiH = 311 3R wifeatfas ot a7 IRa-Y
qaeE g 8, AfUg o, Sii—dey A
IRERE AYHT BT G H Urcdred Rl
21 Rufd M Afecd g @mus w9 |
I ugfr | $PT Vb HIH AL SfiF fRia

REdT 8, B @ oy I8 Al 9ga deaqol 2|
S FrRfd a1 & fog SiiF siivraafad sifast
fafr &1 wrr far Srar 21 S Hera @
frafiadr o wrfiedr < TS § TR AftgdT
g @& gRT UIEH @ 8 SIshee haex
(Transcription factor) Fed & | ST Jhang, 2012

P TATHABAT B YIS HRA1, o b Sifdd
Tl B AT A YBATHBAT  &HAT H
fafea 21 aRRae Rufy e dfeed sRRa®
O & UREREG ddul BY W FEferd R

ST & IIJAR S HH™ DNA H dferch
2 R e fafdre wu W, yfaferdt & uga
F fFafadar @& fafrr gyer @1 Sifqar #
Tifyer ufaferdt ® ¥ R 81 SiE wwE

g, Nrad < g Arsiei ughrll /%
B Ol § | TANTTAS Hod 3T & JAT0T Bl
Uil SR TAl & ArSfelT & AN Bl
9T =l Bl B |

T veg: ik e @, ferfa wom
uree, S FuTiceh Yo, Geu-31e, TedTeleh
<ot

1. UIGAT: 6 SIHFHGE 319 2Dl &
Id sl dTel SR &4 # faswiaa fear g
U (87F) SIFIAeT T 4, S sifes] &l
faerer YUSR Iuae & foH 9= fafir= e
3 IR OISl O, Aghiuy. Urefira)
P (Chromatic), SR IR EIAIE| (Immune-
Precipitation) T AT W (Array) (CHIP), o
(Chip) TS (IRY Td &. &fRATIR, 2013) T

Sifed Sedd ®l deldl & o axadl, i)
S fafid 9cd® (GRN) ®&d 8| gaT &
ypll T & §RT 84 ~Icad igid UM 3R
ffaf¥redr iR SHa! Fafadr & gurT S
AHAT B (G garfe, 2004) S frafiqar
IURT T BB Gl ATBR H I8 Bl AT
Td | gd, SARTA. (GRN) SN I #fsel
B 9T © qAT fHAT BT \INT BIaT & 3perar
GBI SN Sifds woit (Bio-molecules) ST,
SiF 8k &% aRT § (9 & 4 dde) qe
fraffadr R (rgaflredr sierar <diadn) Uhrer
ST § | URg F8l &l YR B Sqol 3ffedfad
T 21 Rer o9 sifverfad & wamm &
o & fafr= T # o sifvafaa Ao
@IS & | 99 & Bre—sfEen sifrefad v,
AT AfHT BT UfhaT BT AHIdg D I ATO
far T 2 | S & S # dra—sRae S
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Rerfy v Afsd &1 ST axa SNF s 3t @1 Afsfoi svar - ewsh

sfaafdd siiest & dig ge@r el 21 ReRr

(STTEROMCAT:  (ST3—a139) IR Bbee! A

U5d Heddl & gRT ol Afeafdd &l wH a0
H W fHA1 T 2| 39 UBR I 6T HY A
Ui T Ufhar o9 &1 fafia gfshar
B (S, SAME 2012) mRN & dacl H HJw
v ¥ afoha erer # uRafdd 8 o § | o
AT 3mgafdrast fRafiddr Aeas frefrer B
2| grad H, g8 e 81 Ahdl 7 | o fafae
A IR & Hed W I8 SuRerd rerar srguierd
BT & (TA.3M. 3R Bleie, 2011) | 39 bR A
Tfcrefiet s (GRN) U@ Ag@aqul 34 g, Sl
Sie frafaar & @91 seaygel S ST © |

2. Sifaw AfesT &1 YdR: AEA Td
S YR el SR ATgher denfie),
PECH, SIT-UIRIIIE & A1 (& 98d 99
Sfad sifpel W & Sareq 9 (Rg—fm) a1
go g H gerar fedr &, S {6 f[deha e
gpfd  H A Bl © 3R IHD! fIeelldd
fpar S & (SITg, st 2006) | ST B SiE
P IR—UR (across) @1 Tifrar gforamsl @ forw
=9 wU ¥ g8d ATIIE Il 2 | Od ARIDII
qd-Ia! o # Sfod w9 A 3 dme Bl B |
g8 JPAN g Rer vEar 2 b urkiffie srer
AT SN edd BI FIfd HRar g |

21 HIEHI-W  Ifder  wWgH W
ARUTIT (DNA) & GRT AghI—W Hrehfias
P ST WR W SU HRAT 8| HIZH-W
P 980 UBR DI i AfAfdRT B Jorr H
T wY A T (M) § @ T | H{E S
Jed W, td g A= <9 (B) H @l T
IS G G B v G e B I | |
—=T { BT B B | AIEHI-WR wEl b
gRT U& oig @, o SO 8 9@, (R
SAIE, 2012) Hifeh Fg=ar, HifFd @ iR
TGS a B gRT SO~ BIAT 8| TBTID
@y e fdse wvs 9 Wefd B 2
(STTEROTCRT: ~ AISHIW, YW@,  Sifdds AT
gqd 3IMR), AISPINR-—UART 3R Aifd eafs

wifierent-famst : 2016-17

A

HU< 3d1e § FAIGAT: FHIS 81 Fhal g |
2.1 oI sifYraafdd sidsT: o9 sifiafdd
BT BT TBAR wY F o9 FFaffd ded o
TIART fHar STTar € 9o SiF &1 R sffaafad
g Gad FAEdqUl WU H g 8Iar 8 deT 39
STH @ ifyefad offdsT &1 A9+ fhar T |
AT W9 W, S SIfafad fdsT & IR,
I ®U ¥ &I SFl & HIodl & 9 FEEdd
T PRAT & TAT I8 Ub gARil & gRI
e 1quq AZHIV | YT GRITN BT S Bl
rfefaaal & AT HRT © |

29cH 9 siffraafea fFafia Acas
3R wrferefrer wisfeT: e Fafadr seqs &
<t & | Fraffiar <dder (@aar vd srefimd)
Pl yaRid dxar g IR o9 & 99 # e
B AT 81 (GRN) & IR IR AT Al
Si—2 & 9gar Mddd @l faead=ig &l
AT | S UP oid H Sed IGUART BT
AT #, qerr el Sia gEm w9 H Brr 2
qr A & T SiF—2 Fafiadr Seas ded
Tferefier AfsfeiT @1 gwifar 2 |

31 e saRa e dAlsed: (S<
Y sIfR, 2011) & AFAR, AT T Arafra
fafidar dedd & gRT WRal W 3Re
Afecd UefRid &Rar § |

X, =Axte (1)

y=bx+0, (2)

BT R AT afee Fafd & 9 i @l
SRITAT 8 31R URIETON AIShI—UR Ud Si Sifeafdd
el & 9T t hoawy ® 3R 3= sraua
gRaad ugfa dem A= AU B Helawy
yefRfa oxar g | ¥8l MREAT (Gaussian) &I W
Beal B TS B | T B o, Afga (@)
T 0—2 o g N fufes afew (ID.Matrix)
B gAnT fBar a7 21 3 @ e # (GRN)
HUGUS] BT AMhod, 30 ¥ § ST e
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araRRer ® gItar AT B S (Wu gIfE: 2011)
BT MBI (EM) HAAYU Bl & el
Pleivd fheey (R, e, 2012) T (Xing
ST, 2013) SHBT G I foar Tar 8| 501
UHR ¥ faeawia uReml @1 g aRA B
forg ffeT #Afea e sraRer & 3ifdd WRa
SR AT B |

3.2 3Rfa® Ke—U9 dAfsad: AR
We—Wd Alsed & §RI, I8 IMARIG -cad
Pl USRT P § ARS8 Adhdl & a2l
T 3RRED e 3ad BT ugd H, Ig =
I A Hfod BT g1 (A, M 2007) T8
Sifas fieed /ugfa # omgalRie wu # g
2 | W sifeer e dfed & dey A A9+
I U FHIGRIT Bl—HTl & oy e—Wq
Afedl HaH FHIGRU & U] GAidd & g

CINCESGIR
X, =8(X,W,) 3)
y=h(x,v) 4)
SRl g () TH dfd wed SR Udh W
HATHA DI afofd HAT 2 | qAT h(.) TH Had
AFFE STEd WRIEm BT e Ay ¥ U
BT DI Mg B b ughy d 9 &1 uslRia
AT B | {w,} 3R {v) MRIET (Gaussian) AT
I B A U — YRV AT AT &) TS B
E[ww]=c 21 3R E[vy]-c21

qqT (R, g 2012 T 2013) & AR
TR T SiH-SIF @ Hefid dRal 1 iR

[N

aNRah Te—/Y difed DI g &rdr 2 |
XtJrl,n:Z n b f(xt,m) +Wt,n (5)

y=X v, (6)

BT N'Jedd # @el SiHl bl W1 AR
fgue ve faffa wow g1 dor d@fea (5) #
Bnm YU gl UG n-th S §9d M-th
FAfTaar 9 (TRN) € ST %9 Held 8l o |
Rred Si—oi= oo # defid & 9 (a9
sIfe, 2007 Qd R NS 2012) & JJAR H

RETATE Eh1ad Hheld FHIHRO 07 § &7 7T 2|

1
fxX, )= =
( ‘,m) T+t (7)

A FHIHRUT & B B U T aXIdbT &
S dlfed fheex 1 fa%ga (EKH) 7 (@7 g1y,
2009) ¥ faaT o |

4. Y-ATH DI HIIAl: WU HFH dcdd
JAAAT JARS HAcad UYANT dRd HedlbA Dl
PRIGITAAT 3T a1 Fahell © | Acdd H &l T
Q1 TS (Nodes) 3R YalgAM F#T & Hafed
IR FRIfad IR (Faof AF® Head) | I
50 T 21 () IR ga® g1 <Fr H W 2
dl qElgAE Tead S BT © | I8 yaigad
AA gD (Tp) dearcl gl (b) I Tad
AT & O I Sedd @I geAT Tel 8l
2| I8 99 8, dfcdh T FonHSE (Fp) B
21 (C) afe gondf aca & Sire § 9 BIS "l
BT § 3R 1 & I uRerd 8Iar € dT 98 s/
FOSG (TN) HEAT 2 | (d) IS Formef deas
H ga® e BRil 2 AR YAMGATT 8l sl
g I a8 gt JUTHE (FN) HEA 2| UH
R (TP), (IN), (FN) 3R (FP) TRl &I Tord
fopar AT 2 |

39 YR ¥ Ig [T 9941 7 | fb ITorm
A FUMHB &Y (TPR) 3R A GTHD T
(FPR) /1 UaR 2|

T g-1cHD <X (TPR) =F§ETP
3 YTIcHD X (TPR) =FPF+PTP

3R gewraT 3R g afcid e 2 |
I&H T (precission) = 1%)
TP
Reprer (recall) = FN+TP

gear @ faRrear S & forg i ugw
®1 ARG fbar a1 & | S o gerref ieas we
DI ST B | YoTieh &rIthel &l & ST=ivTa :
B (Aupr) (e FeA v/is RbTet) AR e=md
P 3T U ATeld AeToT Hd (AUROC) (Roc
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Rerfy v Afsd &1 ST axa SNF s 3t @1 Afsfoi svar - ewsh

TITed FPR VS TPR) &1 S S & folU WA
o i 21

Trreepd

fafm wiReerm Al & dfsad &l
greTtad B 137 g 3R Uah Sib—rafid eas
@ Adfera far €| v—ce Afsd frspy
Jcad & oIy Sifed ATIGUS &I JMdhald BT
ST g Riepar Fraffadr Sie & &= digdr o
M BT G AT & | IF ©Y A e WY
Aiga S fafiaar aifsa & Tfoeiie ke
| 9ty e Sirar @ @ Tford gerdr 9w e
—WY (S s, 2011) 39 A0 & =R
P Tfereiiel SREs da-ra (Bessian Techniques)
AP Gl Bl 2| JoAAD W edd
(GRN) ¥ 31fd® <& Il 7 | 3RRad Al &
YIS & S ol @& §1a § DT UHIRId &l
PR Fhd & dAT 991 RRad -4 Afsa
P IUAFK WY T8I BT | ST&l b, ATShl WX
— 3 T e & Fed H, M= R
ATSsh! W WAINTG (R, $oTfa: 2012) & ST9R,
U H) Adhd @ | Ay AT FHIGO &
e —WA Pl USRI dReb G&H Aol Si
JMATIT & el Pl YANT &l B Al o |
wae

919, TH. TH., hHd, U, TH. 3RfA=<, e
TRed, THRIR f&IHH, TA.U. (2004). IR UUS
SV 3T CIAH UL W[ eddhd, IR,
3NfU, Igde 9T, 14,283—291.

4, 91 UH. W, TAD. o, I 918, 3R
T3IAT, 3T . (2008). U ReH qrIdlsl guE
T HIgAC 41 S el dedd 3ih RRcHiew
STHIHYE  drdT "IgHh! WX UUS STEENol
AT 4 T Afsdd SHIfHad, 1,46.

S ST, T (2002) € HsfeT wue Rgeres
3 Sifeed Werdl Reend U fager Reg o

DH]. ddldh e, 9,69—103.
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dotsidioec Rrca : disft 3pd, 3ns8 v.3R 318
galy #)arg Ud urel 48

Fio Rived dioll T, 37s.U.sIR.3MS
JF—eATS ATHCRR BT [AHME FI0H SIFUANT
IIRT, YRGB FIRGSH! Srgaar Herm A
far 21 399 WIS W, SMSULRIE &
gRT 89 arell <fve wfafafer &1 sifF—<rgs
T HRAT 9T B 9HT 7 | a8 Rved =
JhpR b GATGIRI (users) SRR ¥hel,
AMSUIMRIME & S, INRER WHIAR, TEI,
TSS9 APT Aew, Ieurad, faemefl, g
IR BN o BT B qof &R & oy
JIFA—aTgd yaw=e a1 gfaemg Ue &wal 2|
SHH U HoM AGYd o—di HASHT
H1Sgd, BT HioH< HISId, Fh1d HoH<

HEge, TR HASHT ATGge 3R §—af T |

BRI Ao Hiega § fafa= gfoemg g
SI fh A= geR &1 Flowd ye™ FHRAT |
YA UTGIHHI DI SIS Aahel & AT BT Fad
21 UH CIRARCR & foTg Urgashy U &,
®1 faemeft smEfed o Adwd €1 BRI uofiaRor
P B o} /XL aeR, MES AR UHIR gIRT
ST & | B ey U Fofre Rrsgd, wiet
Ao, famtiar ok aRomm aiffd & daar 2 |

ElER:EE LR EU Gl

B e Hega H el & fou
Hg glaun €| o YLl Red § oo
3TUD] USilepd BR Fehdl & | UMD Bl Widafcl
& T U7 HoR g HisR fefifte & forw

TeaHH, NSy, MIARSTY ol Fdhd 2 |
IR BM, NSy, SNIRSH B IRS
JTATRET (senior authority) §IXT El TIEQ Fﬁ—dj%f aAgT
T TRIETel @ U Al <@ Ahd B d Ul
TSaIgeNl WA & HeR g9 Adhd & | BEl
ERT & 8 AT B HaARd HH el
g RS UG gRT FHIET b Wi a1
g faf R w® @ Ot ®| B
STEIey B fAaRoT 3R Ud TIeivey & 919
IR RUIE, MRSy, FaIelhisT U IR
IR FafieE Radve R dad 2|

BEIRREE S R Gl

FETg HotHe HISga T UIheRi, S,
JeATD! MR MES §RT YA far ST 7 |
s S9a forg faf=r sl &1 qof @ forg
@% gl €| SN 813 Ugusmhd, T Rure,
il Sey, SN3RSwy, P WqHd AT 3R

CTSHRCY UTGUHA SMHY AL, BN oflex 3R
gIcde} Pl DI IfTEfed BIAT AR BT TRIET
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TS BT WA 3 | TS BT UIGAHHA, W,

U S, 3RSy, U RUIE iR vsagor
Ay & Fewl @ Wigd B Fhd ¢ |

ThET

¥R, 39 RRSH & gRT, Y UIgushd 96l
DA B, TP CIGHRCR @ foly Urgashd 3iThR
PR FHd B | BEAT B B <llex, AcdR 3R

Mgs Mefed &) Tbd o | WHER, TsS d

AhR e Bl Wigdl & uvErd B Uil
FATTHIST WA, iR edidhd d WHIR

I PR AhT |

ik

IS IR C I IR G I | 1 1 I BRI
Rerfdr <@ Add & 3R UTHwRl /TgS! / Tl
CARECINEIS] (pending) T @ forg fcer o
P Ahd B | 7 A= wmEt / Rotee / Raret &1
AP / HHR / Wl /ITSS! /YT
ERT 3MIed Wihld & Ueard S Widd 4l
PR Thd B |

wMEA
I ISl @ IR S BRI,

RORER anfe & fou o gfaum | gy
ERT U JATGAIRN, BT, eqTTD], FH Tl
Mgl 3R UTHERI P IRIY UT 81T © 3R
faRor @) STie B wad T ST 2 | e
I AR A, AhTT e | TES AR TS
A YIHR & folv Yaae (induction), TTRI®G R
b & | I T YU, THIR 3R S Sirs /8T
P B | TP TTSHER XORS I Bl 3R
AT, BT ¥ed dI U 38T / IadHH / dFe
3mse ¥ 95 Fhd B | TS (administrator)
U IEATUD] BT, Bbocl, Msel, YHERI, YT
T I B Wad B Fhd 8 | 9 fafa= Raret
S faf= fSfifters # oofiga sl &1 Refa
P T THA T

TE Red Ruel o o SRiftes & @A
H Horg, MSS UHRl AR BHEl B UTSIHA
AR B @1 I, 9 [$RY<iF, @ af & %4
H BEl @ A, 9 BEl gRT UK UL Sy,
IR Sy, AT e, iR NRHF Bl
giae Refa @& Rare i ue™ &=ar g1 I8
SRfter, doiiepd ad, affged SR wed argy,
RUIe 1 fa@rdr & <8 e iged uiulsey,
IMIR T, Hid~a wdem, a1 i =&
THAT © AR Wed, el Wed, Bra ddfics,
BTF dc gafics, UfeT ve Mg odd / THaR
dd/ TS odd /UUSN. olde / 31TS. .U,
ATA /9 oael R T g W K, &
Taar g faemelt o RReIE R f$l,
JHSHP q4, 3R TSR dIgol ol off Hhd!
2| I8 Rreq s9 @i el & G ueE
Rl & R gl g5 ST srbsiia av, 3iiR
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TR & foy IR mE e iy § iR
SH@r W e 8 9o €| Y ureashHl &

o

URAL sTATISTICS RESSY

Thol URIERI, S, GHR A5, Tss, e,
TR, THER I YU, IVRER AR Ieq9d &

fog, Far dew, MEs AR UHER A Wiad
WRoes BIEI @ @1 S & g gy feffta,
bl gy, 3R Crgivex WX UTRd Bl g,
feard el g1 9 ureasmHl & fog smefed
P ollex g BN gaIige, g+ gy fefifterm
g Irbsd 94, @ fory fewy S 8 | e,
T4 gU 9N, greaver, fftes g & & forg
B AN BH g ORLIF B G Ahd o
URINI®, 1 Y TATadT YR O™ JeIIds, 1S,
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TR YA Bl <@ Fahd ©

39 Rved & Idmea= 99 &7 urauT= & o
faarTEf = (pending) BT BT YA B BH UST
TR QT ST 9 | MaeTH HrAf & oIy FAdferd
FPrT P RITH R U T S—HA AT Jol
ST 7 |

Ig RIRTH hitp://pgs.iasrires.in TR UL &
3R WIS ¥hel, WL gHIAH. R YAN fHar S
el




a9l Wigwl & e ugfa Afea dida xdss uRecyoie
319oT |Iffes, WA S, eal 9 Ud IeadR R[¥E

arier: i ff denfe S @ eTeTs
|t H fafdear a1 a9 Te @id sREr Ud
A ARF Al B BRU AGE E AHd B
TINTAS Al | fafdgar Sl w1 il
& HRU B 2, 99 gRRefral § A-wieH
BT BT IUINT &R el & | 59 o o
aRerd ygfa ®I AT BRD I—dbictH AlSd
P! gRATRT fbar a1 8 | —bierd e
& forg wafd gaq oraven ura &1 S gat 2
S JATal Ui Jad T fMbed T & feTy
IETER0T ) HigE o # Ry U 7|

YEATIHAT

fopY oft Ismfore ST o 9T SR N@ih aY
TINT & 3R R ey 8l faed arer 81d
2| PH IRYGAT & WIHR TR & AT e
BT BT TANT B B SR fba AT g
@ ol 980 ¥ BRGI (IAERVT & ford v
B FANTE) W A gddh f[aR & =y |
fopeft oY AsTTferep ST & U GART @) SifdeaHr
HRAT U AP T & 3R S VT PR
& ford fad M eI smaed® 2 | TIRTeH
A UH ARV WERT €, o WIS
IJEf & AifpT B A F dS=e G
P IRGITRIT & SR I§ &9 T oY, fb
TIPS A & WIaR & 99T Uh
i & AR @1 sHrgal T ikl 81 | fafderd
I7 Al TS I 31qaT U ¥ P Al B HROT
A5 X8 Wohdl B gy gAN § ¥g Rerfordi
ST JAfd © | BN A G aRRfRT U
3 Adhdl & STl TR &I Al & HROT TARTTHD
A # fafqerdr o1 g fAedr 21

AT gRReIfl & —dfe® MfAdeaT &
SUANT 98aR BIdT & | 71 aRRerfoal o faar
PR TG |

gaee Reafa: faf= It SUaR) &
1T BT AT & IGaTd & A1 T 9 GINT
H ST T—3Tel T Tl & qu e & fafi=
UrIfTe ghedl @ o | " i g @l
T 3R SH T RS 8, Silfh SUAR & 3Tl
a1 9l @ fAar @ g%y 21 39 UBR QI
HRG IRAd § FRIET dRE BT § R T
TR B TRl IR SH & HROT FH=ar & Far
P BT NI B ST JE WAl b A
Bl FHE B b forw AT Reafd # I—apled
NfABIT BT SUART F 85X 8l & |

g AR H S Wi W ST 98d AN
1 SRl gwrg R iR 81 |adr g1 a1
TR A § Uh I1 U o 31fdd raRerd
ggfd @ SURART H GANTTHS Sh1gal gurfaa
8 Al B | SWIgd e aRRefa & oy
Bl W1 aRed 9gfd gcd &I Ugdar Hhdl
2 Sl g ST &I gAIfad & dahdr B | afe
T IR ¥ FHERd aRAfdedT IR S §
ql I8 Uga | B ISl aRE ¥ udl B ® fd
U U P §Y IATGT Bl WA §Y WU Bl
3fafer § HH Il SIRAM | SWRIFd SeclRad ugfa
geh d U H A B DI dgorg o fdar
TG ST Tfdd AT FaeE! & Wi
HEl (N—ATgse) B SIRAT |

Th TNe H URANTHSG Al H ygfadl
D IURAA &1 gdqr e b oy SUga
AT WR IR HIAT € S YgiT g91d &
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foR1 IRANIAS 81T 1 U AfdedT &l
Ugfd qaa fSoigd @ed 21 ((sell 3R 3T,
1980) UgRT TCHl & A widh AMHaT &
A9 H FE AMT S § b i wgid ut
U & SIRANTAS g8uc BT UlaeE fHar i
FHhdl 81 S8 Rk sl BT Aol & | I
IR IR R W FaRT UgRT g Bl
AT PR ATD STABSIAT TS & TEd BT
BRI B gHT © [SaERU & ol ¢ dsell &R
T 1980), IT 3R SSell (1983), SIS AT
(1997), WS[MGR 3R AR (2002), oTe, 3
(2007), HifA® g (2015). *Mfe]

9 og H JaRed UgRl &l e o
A-blem #isel &I yR9Ifa fear T g
RI—Plerd 3ffWdedr & fofy UgRy Jaa aawern
OIS & ST gl & | $9 Sfeldl GGy Jaxd W
JHApea & foly ITexvr A1 HigE okd H f&d
T g |
TSR deaTd 31T uisd

e SWIad TS RIfa # 11 Fal (9
P Y TG A%l) ® aR H aftfa aRad«iierdr
P ST BN Td A—hled Arsed BT STANT H
AT AIRY | Sifadal B Jg udr g g fd
Th Y] & qY IUIGA DI T gY U B
A H B Bl RN sAfery TR 9 98
IRYET U &+ & oy =ERed wafd &
T BT JiSel | A BT ATy |

SRIGT YIS 3T & IR W Y
gy fferRad Afgri—Areey™ # vSifeq dfed
HMET ST HhT B |

Y=pl+At+D/p+D, x+Z0+e

T8l R Y 3ffdbs! BT ddex B | u b A=
AT B 1 U daex Bl Thdl & | A’ U SUAR
M 3l & A 2| 1 Yh IUAR Y9G
(S =RT) BT ddeR € | D ] DR I bl

o Higaa 8 O f S9 8| p A%l UHTT BT daex
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7y e & o ygfy gfaa i wwr aReererg ;| fesegh

2| D', I HRE 9 Aldbs! bl HigaHd 8 Sl
f5 IH €1 % ¥ y9Td BT IR & Z=1, ®F 518t
Uit & Afgad 7 IR F U@ #fgad 2 R
Pietd  JMfATIA  dieIae &1 gfaifee
IRA B TE e FC FT daR 7| T ARy
3R =TT o B

SIRIGT AfSd & IR TR 79 T4 BRI BT
TR aRMER BIAT & a1 SUAR & 91T A Fraid
b B THAR & ford f=falRaad Afea
gred fhar ST et ®

sz(l —iJ—l A Z7Z'N

\% \'%

festg & forw wafa wem feerfa

59 Ue Sfd dAfsd afvdsr & forg dfed
# @rafRed ygRy ges Wi gar 8, Wi Rafy
A e & foIw v g9l a¥iT 1 sgaRerd
gaRil & gwTa & fordl UfoRierds 81T 2, sifaedr
T AJHA ©, S8l W YgRT gHE R B e
ST € |

ygfd gad feomsd & o, ST=R (Aw)
gqd 3R Ugfa T9d U X D JARANIA
B § 3R 79 fSoms &1 faweyor | e
A fHar ST Fhal €1 R Dl gl g9
TE BT A1 AiRHT $U W HE o AhAT §
5 f&ores ughky gaa © | vaRi g & A
SRIFT & ded SUIR & Jd ¥ R ITAR
ANT & G BT FHARIS a1 IR iR afS ugfa
geh & f9A1 SIfUg A & dgd AN
fpar S a1 <M1 U SN B © | gaior ugfd
qad AfHT & ol 3aedd iR qafa o
A Z=0=0 Bl g 31 yafa qad fSoigd &
R 519 9l PR & TR FHA 8, WY (v), 99
SUAR & Y9G | TR Mhar ol SR
& fora Afea fa=faRaa 2 -

sz(l—i\
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st e sifreT

UgRT Jad —bliad AMHedT I Gafed
T IR0 4§ (I8T R T Td IH Gl
PRPI BT wWR UG T)

qrfeTeRt

Age 1 2 3 4 5
(-2) 1) (0) (1 (2)

Breed [-0.632] [-0.316] [0] [0.316] [0.632]
1 A B C D E
2 B C D E A
3 C D E A B
4 D E A B C
5 E A B C D

SWRIGT  difetdl § T3 3R
T3 IRI BT YRR &R 8 | U8l W
H IICT—3TeTT =Rl B! AITRN Pl TTAT AT
2 | gfthe & =T Ul dfada & R STerT—arer
U BT ST B[] H & S A AEiga
it ygir gca @ 3R Hell & |

SR Afed & MR R F 4 39 #

BT ® -

pe| =2 Lo L2 .
Jio Vo Vo Vio
[-0.632 0316 0 0316 0.632]

=y
1. AN, v, 99, v, ofta, ). vd ffa $.

(2014) : "S-WI D ST doi=as BiY
g CRBNA Shacd A TaRT TaRIuRIHC
M, SRAd 3% BIEHCINGS,
gTHIRAY Vs Red |isiid, 39, (1 3R
2) 1 117—133

Wff®w, T, S, o9, 99, 91 U9 i
g (2015) : "Se-WI HDTS TS &R
Joive i fSulis=d, SRAd 3% gfrsa+
wfeRedma TAIRGeH; 53 (1—2) : 63—785
SISl 3R, UG g, W.TH. (1980) : "SI
<l o=, T i wfeRewd 8
883—893.

SIRTSE T, ASHER Sl Td UE & AR
(1997) : “3iF & ST Vve Hagae™
Jh Mfcdd e fSos~—f7 uoid
AP ANfFTRR $$ SRA i fa smReH
feRehd TaRITeE 92 : 375382

ST, &, 99T, IR, T4 I, 41 &. (2007):
T W TS doIS AP  «ild
SSs=1 ®R Sdd H (U< "?
dHefda FfeRedd TAIRITRN, geicd 59
: 203—221.

ASER, S Ud ARfCA, AR, (2002)
“prefe™ feaa fomed 39 7 uoig
3 ¢8d”, SIRAA i wlieRedha @
UUS SeXHR. 106, 177—190.

UE, WITH. Ud SSefl, MR, T (1983) : T
Pl AP fSoTs~. TRIRC Y UUS Hagae
ISTeed, RIS 37 ieRead — &y
TUS Hored. 12 (1) @ 1—24

wifierent-famst : 2016-17




f&odl gaarsI - 2016

3TAET TS hA-UTS JT=ATeRT YferTiTen

Y9I-He YU orel-9ies

wifierent-famst : 2016-17



wifierent-famst : 2016-17



e, I fdg St ot ey W 9we

I Y

—

e U

wifierent-famst : 2016-17




e AL AL I—ARATI P AIRLIDT JTHTT HLRATT

wifierent-famst : 2016-17

h -



AV O, GRI oAl

IS BAR DR, G T2, YH HAR Ud ALYl AR

W(gra@)%%?ﬁmzm
Uee UH 98d B U9l Tl § | NG &
fReror A1 | & gl 9 wEs H of o @
3R & T ¥ dIe ey fare |ad |
TN I B HIH! g9 BT © UG MHYH B
& BRU A A guraRITen B 2| ol
BT TINT IR I Nl I 1 980 & W
Td gqTaRTell AeH 9§ Ui fhar S wearn
T | UG o ¥ THUUH. AfCRR & §RT §B
TETTA B 9 & e gard Y B |

SCT TUS NG (Vertical bar chart): I<U
TUg IR # fafa=1 aR\ron &1 gve @ Sars
ERT R0vT BT ST 8 &1 Iid &vs dl
A TH—Ud HAAT & GRATT Bl g 2|
IS TUS NG M & [FTHfIRId de (code)
BT TN DR &

data name;

INPUT country $ birthrate;
CARDS;

India 33
Germany 16
UK 20
China 40
Newziland 30

Sweden 15

:FITLE 'Simple Vertical Bar Chart ';
PROC CHART ;

VBAR country/ sumvar=birthrate;
RUN;

SURRH S&TERUT #H proc chart fafdr &1 wIAT
AT AT T | vbar ST TUS NG B foIY o
&S B, country Ud TR AT birthrate T TRHATOT
g, IRV Wy < faam a7 ST TUS IR
Tl g1l ©

Simple Vertical Bar Chart

birthrate sum
401

351

30
25
201
151
| I

China Germany India Newzilan Sweden
Country

SRG AR | proc chart @I STTE proc
gchaﬂﬁﬁiﬁrmiﬂﬁ@'@ﬁﬁwm
3TN U BIT 2 |

Q

(J’l

birthrate sum Simple Vertical Bar Chart

40

30
20 I
| I I I

China Germany India Newzilan Sweden UK
Country

=)

o
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Y1 JMfdhs BT AT ST IS NG T
B D fBY vbar D RIF W vbardd forg
PROC GCHART ;

VBAR3d country/ sumvar=Dbirthrate;
RUN;

birthrate sum
401

30

Zt| II
| I II
0

China Germany India NewzilanSweden UK
Country

)

2T ST TUE JRXG U hRA vbardd
P TART B R A gus oAl &

fdheq I SUTEl | S shape & ®U # forar
NI %\'I Y fAbey 2 cylinder, hexagon Uq star
e f=forRad smal # <erfan = 2

PROC GCHART ; VBAR3d country/
sumvar=birthrate shape=cylinder;

RUN;

birthrate sum

“?

301
20]

China Germany India Newzilan Sweden UK
Country

1

=)

o

PROC GCHART ;

VBAR3d country/ sumvar=birthrate
shape=hexagon;

RUN;

birthrate sum
404

30
20 I
| I I
0

China Germany India NewzilanSweden UK
Country

=)

TITLE 'Simple Vertical Bar Chart '

PROC GCHART ;

VBAR3d country/ sumvar=birthrate shape=prism,;
RUN;

birthrate sum

404

China Germany India NewzilanSweden UK
Country

30]
20}

1

2

TITLE 'Simple Vertical Bar Chart
PROC GCHART ;
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VBAR3d country/ sumvar=birthrate shape=star;
RUN;

birthrate sum
404

30

201

o

China Germany India NewzilanSweden UK
Country

afas qvs IR" (Horizontal bar chart): afast
TUS NG d9 & feiRad & (code) T
TRINT R ©

data name;

INPUT country $ birthrate ;
CARDS;

India 33
Germany 16
UK 20
China 40
Newziland 30

Sweden 15

TITLE 'Simple Horizontal Bar Chart '

PROC GCHART ;
HBAR country/ sumvar=birthrate;
RUN;
IR Wwy S fear T adiae IR are
U<l BIaT ®
Country birthrate sum
cie I ©
Germany I 16
india [N 33
Newzilan [ 30
Sweden [ 15
UK 20
o 10 20 T 30 40
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T 3Mps BT AT ac urd R b
f5d hbar & I WX hbar3d fored

data me;

INPUT country $ birthrate ;
CARDS;

India 33
Germany 16
UK 20
China 40
Newziland 30
Sweden 15
TITLE 'Simple Horizontal Bar Chart ';
PROC GCHART ;

HBAR3d country/ sumvar=birthrate;

RUN;

TITLE 'Simple Horizontal Bar Chart ';
PROC GCHART ;

HBAR3d country/ sumvar=birthrate
shape=cylinder;

RUN;
Country birthrate sum
china I /o
Germany_ 16
india (R 33
Newzilan (S 30
Sweden (N 15
uk 20

o T 20 00 40

TITLE 'Simple Horizontal Bar Chart ';

PROC GCHART ;

HBAR3d country/ sumvar=birthrate shape=star;
RUN;

birthrate sum

Country

china |,
cemany o
e | — 3
Newz1on 30
Sweden | E— 15
K 20

0 10 20 30 40

birthrate sum

TITLE 'Simple Horizontal Bar Chart ',

PROC GCHART ;

HBAR3d country/ sumvar=Dbirthrate shape= prism;
RUN;
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Country birthrate sum

China

India
Newzilan
Sweden
UK

birthrate sum

TITLE 'Simple Horizontal Bar Chart ';
PROC GCHART ;

HBAR3d country/ sumvar=birthrate shape=
hexagon;

RUN;

PROC GCHART ;

HBAR country/ sumvar=birthrate autoref
cframe=gray;

RUN;

Country

birthrate sum
China
Germany
India
Newzilan
Sweden
UK

. 20
birthrate sum

TR =
TR I1¢ & foT PROC GCHART ¥ Star fddea <

TITLE 'Star Chart ';

PROC GCHART ;

Star country/ sumvar=birthrate;
RUN;

Germany

Newzilan
‘gé‘ China

40

Ui IRE
grs‘ NG & foIly PROC GCHART ¥ pie fddhed

TITLE 'Star Chart ';
PROC GCHART ;

PIE country/ sumvar=birthrate;
RUN;

Germany
16

India
33

Uk
20

Sweden
Newzilan 15
30

3DUTS 3RW & foIlU PROC GCHART # pie3d
fawea <

TITLE 'Star Chart ';

PROC GCHART ;

PIE3d country/ sumvar=birthrate;
RUN;

Germany

Newzilan
30 15

I Ug 3N & Py 9NT faRiy w9 4
Wﬁﬁexplodemﬁmﬁl

PROC GCHART ;
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pie country/ sumvar=Dbirthrate
coutline=black
explode="India’;

RUN;

IfE 3dUTS NG BT PIg AN Y ®U |
Wﬁﬁexplodeﬁmﬁmﬁ

PROC GCHART ;

Pie3d country/ sumvar=birthrate
coutline=black

explode='India’;

RUN;

Germany
16

India
33

Newzilan 15
30

wifierent-famst : 2016-17

THeE 3™
S 3G & Ty PROC GCHART H donut
fawen <
TITLE 'donut Chart ';
PROC GCHART ;
donut country/ sumvar=birthrate;

RUN;

India
33

Newzilan 15
30

ih NG
il ARG & o7 PROC GCHART # block
fawen <
TITLE 'Block Chart ';
PROC GCHART ;
block country/ sumvar=birthrate;
RUN;

Block Chart of Birthrate

Aul B

20
China Germany India Newzilan ~ Sweden Uk

SUHER: SWRRh o™ H TIUUH. NI

fafer=r or@rferall @ 999 & AReIad d¥ld Bl
ISRV Afed Iga [ 7 2 |
T

https://support.sas.com/sassamples/graphgallery/

| ‘



Scbisd dIclal sicidA

Al FHR WIHd], T FAR addal, RT U dTd, gorer o= s,
31 THI, Ul HAR UTUS T4 Holld HAR

|

HProtDB, U& Edllhield Silg/Siary] o
AT dIcH @ fafr=t \ifde—ramafre o
$ IR H MR <dT 8 | 39 Seed & i
A AICH R O BT eI AiESa—dA
B IRIT B P {17 B Fhdl © | 37 See™
H 59897 WIEH & fafi=1 Wifde—r e or
g, S 21 UBR & BAlbield oid /Sar] &
SUdEl ¥ T g1 9 Ul B A9 WRs
TTH 3 http://webapp.cabgrid.res.in/protein/ P
A1 3 forar 1 Fhdr B

Y&

gallfthfers  Sftg /Sfam] e IRy &R
@ Ui arareReT H YEd €| URuRE wU |
TAlfthfoTd gesTolla AIfSTT FaARTSE (NaCl) @t
0.2M SISl ¥ 9+ W YU & | {B gAlfthiord
JeTolal &I AIfSTH FARTSS (NaCl) @1 Figdm
5M ¥ HUR TP &1 Ahl & | Falfthiord iidl b
I AT B R D ARTH A URE: A a9 H
fooTa exd €, S @aurIg  (halotolerant) (1-
6%), HEH (moderate) (6-15%) IR TRH (extreme)
(15-30%) |

gallfthfords  Siig /Sfram] =T geR &
AqUT 1 Higdl (Salt Concentration) @1 HIHT Gall
e # od e v €1 39 UeR @
YIS AReAT U9 9ol & 3 # gRads & forg
RS B | I8 WA Ul @ |igar i Ry &
forg gefsferd SN /Sfiam) & SuieRe # Th
Hecayot i fmT € |

WS B SHd HRUGHAT B IMUR TR

JISTHR BT AT WER ®Y H @ Fahd 2 |
dreliUergs UHAT TRIS U WRad agdd SJraal
2, S SuRerd rfFl thrs & 99 Uerss diel
gRT 99 X8J 8 | Bollfthford WS, 3y 3T
R @ Arel H 988 W€ B © QIR UieH
@ AaE W T wY 9 Rerd 8 T | uE o
UfshaT WIEH &) Ade W BegY deldl 8, 3R
gT® Ad8l X ATSRIA ST (lysine residues)
# o e 2 (fdex, smfe, 2000; #aRk®, afe,
2000; ARG AR AR, 1994;) |

gode R eh ReRIaHor (Electrostatic
stabilization) I & Ballthiold & ITgdeld
% foy wequl g1 M¥F &< (lon Pair) dT
THH WX (Salt Bridge) WIEIF @ Remar # &
Heayol qfer FeiRa wxd 2 (Uhd, 1986;
Redal, anfe 1992;) | TH® WX (Salt Bridge) @1
3f: Soit BT ReR (Siwd, 1969; afF fRWd iR
Adeld, 1969; T8 3R ™, 1961;) a1 WS
% foru aiRer wu # (9199, 1963; 1964;) T
Agifad R IRIfTe s & g1 fhar o
AT B |
Tgfd TS |t

W U B W I3t fafdre
Wyes—mafys o7 8 21 3T O @
aiRely  (@Rfi—1) & F@fsa fear i 2
ATHTRIT: Eallfthfold AXEHT HdG & digar H
B A BF IM B SuRAfT F off Rer <& 21
I8 4Ifad — RIS Tor A d)e, Yed
Ty SR fafdre W @ &R & ugad &R
# g FEaget fie e @1 Rl aRd 2|




ATROM—1. Aifrs—ramafe o7
% . Aifde—arafe o

1 3UIfdd goi (Molecular Weight)

2  Wgifd® 9E (Theoretical pi)

3 UfHHT oS HASTE (Amino Acid Composition)
4 f¥ifed arsts YRIsST (Negatively charged

Residues)

5 diviifcd dreis YfSTegol (Positively charged

Residues)

6  ORHY] AT (Atomic Composition)

7 geAfCaRIE Uid (Extinction Coefficient)
8 3G 31Ty A (Estimated half-life)
9  JIRRAT DD (Instability Index)

10 UfeThfed Jaamia (Aliphatic Index)

11 s TS TEgofEd ()
average of Hydropathicity (GRAVY)

gAllthfeTds AT & 31 I Bl Udh SICId
(HProtDB) & U # wufad fdhar T 2| I8
SIS Ealllthields SiId /SHaTy] | §1 Sidl &
WRT & RAFT B IR T 3= gy q &
forg Syt arfea g |

qaq § 3 SIeed § 59897 WK €, S
21 faff=1 9&RI & sllfthfore Sig /Siam] &
IyHEl F @Tell TS T 39 SE R http:/
webapp.cabgrid.res.in/protein/ B AT blétil
ST AT B |

gAlfhford WM @l fafr Suwel 8k
IAD! FET BT U G UG d T & | o=
SICIA H 21 Ao Afbadt / Sa] Iuva
A B | ETthferd ifdhad / SaIRel Suwar
A IERT Wi & Hifds iR IRImafe ot
DI 39 SICHA H 59897 UICH & gR H SIHEGRI
aiRely (@Rei—2) # g 2 |

(Grand
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% . SUdgl & A ma=
kil DI
RG]
1 Uollelddex faveiel 10414
2 dRYeNT AR\ ATCC 10987 10691
3 BATRRIT HellNH 16
4 BB ARSSRA ATCC 33500 02
5 TREMFEE BRI DSM 2160 447
6 ool AIAspIfagH eclel~ 08
7 BABH dAABAl 462
8 EAR®A dfeerARicd ATCC 29715 510
9 PIFEAEdR Aol DSM 3043 6359
10 A% sHedfha=~1 ATCC 35960 490
11  BAReSH FeaRiaE DSM 1137 6009
12 BARH [$&igeH JCM 10118 467
13 IR7eNT IR G9241 2480
14  ATferigacey @R DSM 13855 5287
15 9T I E33L 9914
16 HIATEAEdCR sp. HS2 16
17 BCIRe®H TTaviihal ATCC 49239 459
18 BARSH JufdH 01
19  wrfefiigdcy &R M8 5735
20 BHME UATer DSM 2581 127
21  PEEAERR  IoIRTH®! 03
el 59897

Af el B s AOE s
P NCBI http://www.ncbi.nlm.nih.gov/protein/?ter
m=Halophiles+archaea@ SIS fhar T B |
9 Sreed H faf=r Wifdes — e o
S AIfde gor, Hgifae dieg, s TRis
JAdid, Ulolfcd doie Yoiledal  (Positively
charged Residues), muifdsds g, Ufermfed
SGEIED (Aliphatic  Index), ®BTsgrueNfife
(Hydropathicity) @I 9T 3f’fa (Id) & w0 #
e fhar AT 8 | g9 O Bl U A

‘
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ICAR

I dretkA (Protparam) ElpIrc (Bioperl) Repe &
aregs o T T 2

=1 g®R & gIfhiold Sia/Siar] &
e @ faeaRl & Jufed &=+ & foru
MySQL (F¥hRUT 5.1.36) SEEd &I SUINT
forar T 2| 39 S99 ¥ ST g difordraif
@ w0 H Ufed 8, S GeUWRE SIeed Jee
YOl (RDBMS) STAEROTRI T ATl HRl
21 MySQL e o= See¥ ek 2 |
HTML 3R PHP &I U SUAIHG dd Scbd
TR B & fory STt foham ram © ok sSfa
ST HHfdefde] Th-Id gIRT 3R ST |
SIFGRT U &= & fold SUINT fohar T
g I8 d9 @W"T WAMP (Windows, Apache,
MySQL Td PHP) WaR (F¥hRor 2.0i, fdereT a9
famr ataron) (fRF—1) R ERe fHar Tar 2

Trerd wa uftomm

9 SO H HUfRd MR $l gerl &

fara—1. golifthford AR

fore v JevIrge &1 faer foar = 21 s
T’ S -2 H q=ir W 7 |

39 Sleed H SUARTHAT Bl W dl
Hfam—ramafes 1ot @ @rel BT & forg O

) ! HALOFHILE PROTEIN DATABASE
-

1 HFrolDB
N

t 1

dRE ¥ gfawr ue[ o T 7 o & FEferRad
2

1. WICH & M

2. YRIUEUT FE&AT (Accession number),

3. SU¥el (Strains) & A

SWIRTHRA $U S84 gdl 4 fay 17 uid=
P ID AH @ ARIA W qifed dCH @
ARSI @IS R Fhdl ¢ |
SYARTGAT BT TeRid aRUgor dwr (Accession
number) P IR (1%5[—3) W UCH @
HITp—RIME IO BT Fd B DI GlaeT
e B T T SUNTEl @l Seed
i Sude gdidg Suwal (RfE—4) @& Argd
F W gifed OdE @ Sia Hifde—EatS
O B TGN U B Fhal & | e H
SUAE Aldg SUWal & gAad e e 3R
IO AT T B g et 21 39 e,
SUARTHAT BAlbiold Siid /ey & fbdl Uh
a7 4l 21 fafI= UeR & S9Nl BT SYANT
PR Fhd © | SUANTHA] difesd ASH & g
B UIeH Fefa I ITFeRT Seed | Had
PR STNTHAT B B R (FrE—5) yelR¥ia &
ST 2 |
BT AT ARWAT T B ARAT BT & o1y
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fm—3. @I @1 Giaem (S & 9 Td AgHH0T
=T gIRI)

!‘ HALOPHILE PROTEIN DATABASE w g
T % 1

b iEm

fora—4. faf¥= R & SU¥S b A gRT

IR Fhd T | HProtDB Eellfthferds Siid / Siame] |
FHEIRT AEH & fafi= Hifde — Iamafe o
@ IR H SFeR <l & | Selllthiold daciRam
H THB QT%SUJ ICE] (Salt-Tolerant Proteins) @1
UEAE IR S WEH DI TN PN IuIFQ
ST (RIgSlliead, Slledder, ARedacRaT
AMfe) 9 SWART PRd I daRIRAT Bl 41
GRT URRARAT # dmferd 8 3 Hed SRl
ST AT B |

9 SICHd ¥ U STH&RT & §RT HIF
areH & o &1 T fasar S dear & S

wifierent-famst : 2016-17

gelthrgel I Sleed =,

“ HALOFHILE FROTEIN DATABASE

HProtDB %

Bivctamital Frogmilm

BETAT S Ll
Mirw= Ermeesd s mbmries saiprge=s EIM BT

fra 5. WIS @1 Sa Hifcre ATt Jor

b @R el H A= Samoper &1 SuRerfa ura
PR B 1T B ST Aol B |

gdllthleldd UIed  SIEEd  (HProtDB),
gAllbiold S /SiEY] & e & A=
Afves — e o @ e gl R
?ﬂ\TIFﬁQ"Iﬁ—;ﬁ (Osmoregulatory) &= D ATT B
fog galifisfore S /Shar] ve S Afed @
ST g9 Sital &I @RI ardreaReT # fAsfad e
& fou omgafd uem @xar 71 Seew # fay

T SFGRI & IJAR T46 AWl & forg
AT a3 Bl W B AT 59 AMASA ST

P! faRiyaret @1 uga™ @ forv Swanlt |fed
B gHhdT 2| 39 Sced dI 3 da (fR-id 10
SRl 2017) 37741 IR Q@ S Yl 2| sud
T=a: 942 fARME (Unique) &fh 7 |

=4

1. fdex, 9. u, fovem), @1, ARTe, T, sane
(2009) | f& fovea Igaar 3 TaTwHRIad
AT WTHRCST Tl JaelsR Ul
RIew I IR®BHA =Tol dvaeRRTdd S
T Ballthiold ST | dUHAT Fgae. J1l,,
9, 55 |

P



2.

WD
ICAR

HIRP, TH., Widdd, Uh. 3R &N, Uel. UH.
(2000) | Tedllthfeld U=Igv WIc fdg U
1 3% Wlee | IR, BHLT, 86, 155—164 |
R, UH. Ud IR, 3R Sl (1994) |
DIfFcYEE 36 T glgglo  dive /
Aiee—fost Weas ¢ fa wRfafe ofiw
Tl Vg exfeR Twaes! g9 oivesT WK |
YIS 189, 3, 2217—2225 |

Uthel, S, (1986) | 3hIce A HIC4
W R wa W (@9 gdieEte
el BR RG] U8 qrared-raio |
RETR—datT, gfed, Ui, 349376 |
Reda, SN TH, eI, Ud. S, fod, .
S (1992) | BT SIS dIfFET 9 TAIeR
YA | Ol Arel. 91T 226, 1143—1159 |
Sied, S, Ul (1969) | HfoRiE  3A
AT VU8 TS | Hpurd—ee g
., <A1 |

diF oo, 9. el Ud Webetd, Sl (1969) |

AL AL I—ARATI P AIRLIDT JTHTT HLRATT

10.

f& shacs i <Jgel Hiecd i & wgaer
Te HHHTe wferfe offth ApmerReq
S AT, $7 SIHRI% UH. UL 3R SR
S (EE) | TwarRr tre wefifafe sife
IRNGhe HpHcaed | ARe— Sadhv
S&. =pAMD, Ul 416—574 |

argmE, . vd fredie, UH. s (1961) 1 @
Shacd FARISEd 3ifh AMdeic I,
Yug fo ik ofe wiord oif e
Salltbiot SaIRYT | D, S, ATgehIaml, 7,

741—750 |

SIS, T Sl (1963) | f& UNIGRA FgaR
IAp YH—-IeT JFRIRIT Bre=—irafed
THeEH i & da %A ffm X
alfthfeld SaCIRTH, TAGICRIT BATaUH |
IRITD]. IS, 75, 425—435 |

TS, U. ST (1964) | STUTCH JAH TaTRIAA
Redr € & e garR=e | qaIRTa.
Ra., 28, 296—329 |
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ACA BfS oner ud 91w gvncil (NARES)
@ 3ideld ®f8 fardr Aall & fore ofd
fdsiiel dog silol d

AW U, T . did, Fald ARaTs], Dl JRIST, Ul Mo, T4, UH. S¥IM,
RGN HAR, AT T, f[ahr GerT, ART JRN, gfesT g Ud 8el AR

IRA ¥ P gHa™ 9 Sl o9 faefad
a1 ST & 99 Bl 9@ ugar d iy
e @ (@fd®) o 7gwgel e &1 <
H B 663 BIAD © SIl o D T FHI Tl
H wfid 21 U® o5 A T 1000 fHam
92 gV 21 B e o=t @1 gEer I
TR W TP S8 SUAE 7 89 & RN fhar
Td 3 ARTRGI BT G-I TG B H HicAS
Bl & | Bfds 9 Seeal vd wfafafeat « ferg
U fear a1 o SHd! 3iiFarsd R
Td FdEE B A DI YOl TE B | B s
®g SO 3iegT Uidd (http:/kvk.icar.gov.
in) Bfdd (RF—1) A M IR TGN fHam]
db TAIRT A BT U TN 21 59 Uicd
& AT 9 fHEHl B GaIT td FolE SUde
BRI ST FHAT TAT Bfdd § SYTLT Farei bl

s RN 1 &1 ST BT |

gg dicd dfdd & aR H TEPN Y&
BT B, STH IuTel GfAETd Td HdHH & 9N
H fHAMT BT TGN Sl 8, HRI-—JUNRI BT
s, PV A9 fOa Tl vd By ax |
JMHRAD GRATSTAT BT (Agriculture Contingency
Plan) UT9ETE &Rl & | 39 Ulcdd @& R 94l
DHfde PN FRET TR T W ATArS
IR AhI & O $YB qH A IET UTl © |
DY ThAIb! FTHUTT JIINT FLATT (ATARISs)
S I PN fAs B B AIREN @
foru o9 SIS U &l SN Y B ¢ |

AR (ICAR) & PN famR fo9mT 34
gicdd & ARIH A S91d 3T ATARIs 9T By
s o @ FAIRF R Fhd € 1 I8 Ui,
NET %Ha®h & SYANT dR fAeRid fear ar g
3R g 99 ufafhar® (Web responsive) =

hides Ued ot faawor

Bfdd ¥ O R fafdy siey 99 &
wad e sarfe s fvar <iram ® 11 59
Ui & A ¥ HYD 39 BRIGH IR H
favgd e U BR Aehd © o fhar va
IFRIETOT U R dTel JTHIOT Jaeh qAT AfSell
S BRBGH BT A FST D | B gRI
MR fhd A derr oM smaford by S
Tt BrIBAT B oo e § = a9
YT BT 8 | SYANTHAT 31941 T o9 &
39 foTeli # mAIfoTd 89 dTel SRihH! & fqavor
U B Fhd & | @il & (Keyword) Tof &R
3feraT BRIGHN B a FIT B W Al Ig JfIem
Syae Bl ® (R 2)| S A afdas g
RT AT drfspal & 917 o § sramef 8,
ql Uicd H IUAL did U BRIBAT b R
(o 3) dom S\ A wdfa fAfsar wrgal
N e o @ik fafear fr 4) 9 99 wrdsmAr
B IR H JATT & Ahd B | 3AH Bl Mfa<
FHIBTA H dId gU I BRIBAI B aR H
TSN T B @l N glaur Iuaer 2




g

CA R
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o 1: Bfdd dIcad HT 8M U

o 2: Bfad gRT AT 3 drel

w
Rl A —— B i i Porw Blisic "o gy
[T
WK an e ¥ % 1N
Search by — o
Eiars Jategees [N ST
A
i ]
i 'j I ¥ Cmpot Troesarg wm
E L Tt W
P L ey URFENT W pam
st e S T
ol Y0 o
gy T e
[
L et
=35 -
= uEr n g
e Ee
aaaaaa

o 3 ¢|q¢m&|qllwdéﬁﬁ§QWEﬁ
faega faavor

Il % 3H Ui | T 22 BOIR 4 gY
FTIwAT & faaxor Ao € |

Side H fear & forg fafr=T gfaem o
@ T TRIET0T FENTRITE, HYHaE! Ul gfe,
S IR AT AN U & | dfdd o
IuAY 39 G & IR H THBRI 59 U

Lr
g -
T | e TP & PR Prispw—
] e

el | gyt . EMITINE % ST A
- [ T—— B .".'.'—.‘- .2k

e b

TwumE T Sa—

R 4 IS gRT ST 9 gy i e

fr= oik fafear
# AoE O 5 fea & forg amiee ®
(R 5) | STANT 1 dTel @ioteres (Keyword)
TSl BN Al Jfaunh & T BT wgd bR
fl THER U PR Fhd 8| BfAd B U
gfaemg W o &R fafsan sere av @
AT 2 |

dfas fFami & oy waEa 9 uyueH
TR meml @1 Yoo (Package of Practices)
I 9197 § GIR &Rd & | Bfdd dicd d g2
3IATS HRA BT VAT QT AT § | SUATDhAT

KVK Facllities b

Search by
L LT}

=
sy Catkgary

b

Stae

Bttt

VK
=3
F--E:.‘
| i i L,
L R - b w—r -

a5 dfdas H Iucrer Fhaam & fawga faazor
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T Y wher v RiEw gomel (NARES) @ S gty e dareh & fore oft R s wm o= s -

fody Y Bfdd &1 o7 HR 99 Bfdd gNI
JTATS BT TS FAT3N BT ol IUTE] BN Ahd &
(fert 6) | gttt & Yol & I BT TIT B W
A S 7 & g I Yol SuTeT Bl B |

I 6 Bfdd gRT 3MUlTS BT T YT BT Tbol

2
15 £
13  El

Haw ¥ e qee

39 UIcd & HIH I <9 & 9l e @
FY AA Fere (o 7) SUae & 9l B
Tg Graar Y d9q [ 99mT, gor gRy el
PV FATEHR HAY gelfed & wY H FUSI qAqT
R 9T H U] & Sl Uied | SSAArsS
P ST Fhell B |

el 9 gHEfRd  ffdsl bl gHIId
T & Y v SeEe e fear mar R
(Rra 8) | 39 ofichsl W AT [IRId STHBRI
SUTE] BRI BT UTae= 9 e | © |

JWRRH & @l U §RI IS HiY
e & & 3[R &1 urgen=
foar 1 7 R9s ofdva Y s &=l
g1 afia wu 9 feu W erif w1 faawor
T TG HIRTG ®U | WA RUE e AT
Afafera 2|

Rrar 7: B Qe 1 ST P BRI TS
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ICAR

g 8 Bfdd dea SvErS

Trreere MU

Dfdd Uil B Sells 2016 W AFEIRI B AGHY, B IR G, IR $iY
Td fHAM Hedor HA1 gRT IgUred AT o7| AU URYE §RT 39 $R & oy IudTed
TE o BRI qh 6 g W W IME®  HRAT T ORI UG AT & folg MR Udhe
STARTRARN 7 T Uided | SMaN U1 @l BRd 2|
2| IR A rgeu uRve & B R >
YT 39 3MelsT Uled &l SUANT IIeNT Ud
s @ FRET T R foraR @ @ 1 http//www.icar.org.in
foTu Y W8 7| 2. http://www.icar.org.in//hi/agricultural-

extension.htm

3. http://kvk.icar.gov.in
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Jdtionedl dISlel IuRNel Jddbidl B Rl eb da
3nenR¥d AfpecdR

319 ¥MI, U, 1. e, fgorer o= 381, . &. adaal,
Hollg FAR TG Al FHR B!

YATIHAT

gexIC ADhAIDh] B [ARIIHROT TAT DI
ARl @ TANTHANS §RT dgdl Ji & SR
ey T4 AT Hrdl H o ggd hefia gRad
TE ST V& 7| AiRkEmarg favemer & forw
JIRIDHI ATFedIR Tbol BT YIRT s dui o
fohar o1 8T 8 | s7exdc dabiel ¥ fFRaR gafa
9 1 AieRR Udoll & gAar I 98d 9l
T 21 Uep SifFcisd AlUedIR & AgE
SICRIC UG 39 A9yl T URUITH INefdhdiel
@ dI< TS BRAT 98 B A aT ear |
fhar ST Fdbar B 1 dlred SYART & ARIDII
faeeiyoT ST & Y H AIYCdIR T & 1419
H 9gd @A B8 Ul 3| AecldRye favelvor &
fou ®g  AadR¥ie AideddR Ul § IRg U
STAfas= & FaIel & qHEmT & forv feomg
T gam =2l © | 99 qIdl | fefia werh
Pl WA U, 39 fAwelNell $I 99 W U
PRIET AN Aqelld & fore 9ifdd 8 | 39 og #
T 96 99 HiegeHd, [T 7 daRiaie
g, @ qud fhar T 2 I8 AitedsR I
IR Fe—dR anfdhcaerk TR IMaTRT i
& AR B IUANT adid B fageyor
B b oy 81 U AftedaR fasdt oY offmrfeT
Red ©iehd TR geX-c §9oR & qegq 3o
Tgh (a1 S FHhaT 21 S Bl SYATHI]
& GADBIDI BT [ILATT JATTATS fHAT ST Hehell
2| I8 e 99 R fagelyor oxq & forw

IR sl Dl Hag BT |

DISH SUIRT FABID BT LI AT
gRT fO/d w9 ¥ dlsM SN WA=
STebel B B foTU T STrem 8T € | g4 forw
T UBR & P SUANT DD BT IMhe
fbar T & — usdl, B IWANT e &
B & oIy T ER1,  WIHe dre &
AEIC DI 3R DI I199 BT 3MMdHel | HISH
SUAN e & B gadie & — 2 (UH
g ifay, 1982), Ul (Aleddiad gaamfa, 1984),
SiRAI3 (Frepfed scarfa, 1980) Sif I W (GC
Skew), ®ISF SUIRT P JAET H&T (5 A
1, A3, 1990), ATUIES FTAMRT BISM IUART
(emd scATfe, 1986), 3Tgdheldd PISIH &I 3T
(SDHRT, 1981), BISH IIH FADID (dcol
Tq Bfd, 1982) 3R BIeM AHed Fadbid
(3 Td o, 1987) | BISIF SUART & AIRADI
WHTET & o) Wered S Yyc 3TgHd
fageryor axd @& foru afgder ganfe (2007) =
Uh HUCIIR, ACUA (3fcHics dieM I3l
<), sy far & | 7w va =91y (2000) 7 17
Sidl & Tl SIFM ¥ U AM—Rese dlelb
SUIRT S fAeRia fhar g1 dIfeT e=
qgT I feT—arert fdgall W drs § Sl
gfoerd ude Sig & forg aRvilag fear T
o7 | ATHRRT ST (1996) o Udh HFYSR UITH
fawRra fear fS9H ado=e ®u | Sude
e I Y e gofadl @ dle SudnT
arofiag B & | S (1999) ¥ BIe iR AT
RIS SUANT & HecldRye fagelyor (RwisH
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fIeetyon) @I M T & foly dreM—seay,
(Codon-W) ™ &1 Y& AlYeRR fadRad o |

TR AT B | AR WIS URAIh ofdR STl
AR UST (JSP) BT SUIRT B SR AT B |

T8 PISH IUIRT & AFS TABID] BT el
Al oxar 2 offed g8 aRumAl & faggerd
Rucices & forur § sa—dee Ufhed SuaTe
TE 2| BIechred (Countcodon) DI BIS
@ AT 9w & fore e 99 smenRa wrumH
(http://www.kazusa.or.jp/codon/countcodon.html) |
Pred—3l C (&) URfHT <ivas # fomar ar
TH UM 8 S UG 8N+ QST mH @ forg
HiAe TS BISF SYANT BT TUMT G & |
Ig  http://digbio-missouri-edu/wanU/cu/codonO/
W AU U | S IWARE & AR B
fore B ST &7 qRT ey &F qadicn!
DI IUET BRD B BT S Ahar g1 pred
IUANT fageryor & oy Uiy S+ arel | Yol
e 3l & S Ml W SUGTE T8l 8 urdl
2| safolu dred STIRT favewor & fow us
IS d9 IMMTRT AFCdIR DI MBS Bl
ISP AT ¢ |

AATATeRIS T i1 W 3TTfene e
JIYTPIE DI T IgERIA FRET & HY
H Pritad fear T 2| IS WRd Uh 3Tl
BT BT UefRfa wRar g | JafRkiFdis & dF
TR anfebeder o 1 # femrr mar ® |

TP Cliany TP HTTP Serves
v | e TEP PR hot Erdeme pdre
[ g BAL e
Fengiare Faarne, dppians
i | g K age P
N b
Tcgrarmn
PP et woah Ay alorn
Applcat HITH
PRp Ll b Wi
T
Trprwprs 1 e s ag (Pl Be 108 Pt
SdErert - Agichwuiarag I F dukirwanl Routing
Toraiss | A
sl

o 1— JaRdTIs &1 I WRIg 3Nfheaar

IR ZSXHE IR BISIR TRT  HIH3Y
Sl (HTML) UG Sirar Rebe BT SUART R

ST oRR & foly MySQL &I SUdRT faan
T B
Areeaer Taawor

TR Bred ITANT fAvelyur JaRdis
(WebSYNCod) JAMfeR 99 ©ie®h™ & fofu
faafad fevar = @ @ RnfT sigadt (Isp)
3R SITaT (Java) <i7doT &1 SYANT TRD B Ts
2 | 39T fah 166 MHz Feifd TS dTell §¢d
JMMETRT HFYeR, AgHTe fderet 7 TR
Reeq qm 2 ST X9 &7 JanT &) fear
2l 39 dffedR & e @ fou Jed=q

“

(NetBeans) SdUHC UFIRRTHE wIchH &I

STANT fhar T 2 |

g WHCRR 30 B U9 W U wferd
WA I B WIS AT Y Bl ©
(e 2) | STRTHAT SHH STUHT AT WHhIgd
9T Ahd & AUAT Ugel I g9 TV UIBIS Bl
SUANT PRB 39 R ANT 37 B Ahd @ |

forsr 2 WebSYNCod &T 89 U5

FTIE ST T Feller

S erghHl w1 fagermor 91 § S9 Ud
ISl H STl BHT ARV | 579 189 BT ugall
3R XT3T YiTes Sdbe ()TN & S TR ol
HET ST 2| S8 Hs TeX olsd & Idhd &
cIfdhe URAd T & 918 Y 3TehH 84T 4Ty
qAT D T SHD 916 B gSX g Pl BIS
e ST ® | 19 @181 BT UBelT 3R «>" T8l
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RS PIEF ST GaAHiDl & fod T 99 IMeRd AihedaR m

BIAT 8, S2 I (HTad=d) STeT FHST oI & |
TRl B e AT WA # BT mavdd g,
TAT TH IFSIIICS 5 AT 3 3(JhH el Bl
12T | JIRAFThIe AT © {6 3TghH BT Ugal
&R U DI BT Ul o7 © | 3IHH U
@ IS AT BIC AR H &I, UAD hH & sl
% BRAC ¥ I§ B 4l s © | SAYC IS &I
PR I F8T BT ®, S8 Wlell YA 37eydT
R B A T |

gYc STl WAl AlSId FIVH Bq SIC
QST B & forv ik fewrE= fawfRya fear
T B STNEAl $9Ye ST BT (fasta)
BRAIC H UArE BT Ahd 8, T B Adhdl &
31T TI8Y PP Yk R adhd & (R 3) |

Upload a FASTA File

Choose the File:

fo 3: qafaTs # wRer (FASTA)
WIS TS Bl Ufhar

HISH SULNT GeIehlch

URAL sTATISTICS RESSY

H B ST B3 7, b Sffder ySiadl &
forU I8 IR Sude AEl § | 39foY, 39 0

U FADBID BN I B [Ty AHCIR §RT ST

forg =afthTa fdwen ger SIrdr 2|

R 4: BISIF SUANT FABID] BT AFCIIR H Fae

Trerd

FATTRIT BIeM SUART fAeelyor & gRT S|
ifyaafs gga™ @ forv daRdls U sifFars
ATFedR 8| Ig WaAlferd ©9 A Sfeel ITUMET
ERT ST U H gRumH <9 aTell ATFediR
2 Ol gAY BT §91d W) BRAT 2 | IS AFCdIR
SN & 3de © AR HYSR AT Bl
fareTISTIar @1 A1 81 HRAT | SUATHT, 3T BT
ufehar & foTU UTEd S BT STINT PR, TN
WIS 9T Fhd ©, TAT e, TRUTHT BT

I8 ArCdR 99 JfIedegs HHoieH,
TR WM W 99 JfIedIegs Ao, i
A wd S A 3 B Bl AUET & forg gidem

@ 3R UfeRael Bigel § uRumd &T axferd off
PR Fhd B | GFedIR B TSHRETY 3B
STIRThA] STeldd & IR@(d do ey &

UG Rl T T8 PISM IdHeT Adbih
(P USCHT SSd), PIsIH 00 JADIb
(@ RN ssa), Aufere FHETeft Bre
IwarT (Rafed REF dreM g3w) den
SEAH BIEM Bl AGRT B ToET W HRar ®
(R 4) | Ga®Hid A1 U Mg, A1 41 o718 3R Uh
3 @ & IIfART BreH SWNT & AJHe B
fog SgdmeTd BIeF & Tdh UT B IMMdHaAT
N Hxar B SEfd gdeme  (BE-Coli) derm
JamrsiRra Wiy (Saccharomyces cerevisiae)
& oIy ITgdhelad dIeH, WITCdIR & A1 Ugdl
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Had
1. 9o, . Td, Ud Bfd, 9. S (1982):

dred e 39 AR | SHd 3%
ISR BT, 257, UIUL. 3026—3031.

2. 719, UA, Td TIY, 1. (1982): B Il
3 JFRIRIAT BIRTTA fag S vaasRifadT |
Jfder TRie R&Ad, 10. 9Ll 7055—7074.

3. WeAdia, TA, IR, . Td IR, 3MR.

(1984): f& @M W wiic: Uhd
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TAIfIRT 3% WIS HIfST Aiddad TS
NfHeE 3t o Taaue. <fdad RS
Rad. 12, YT 539—5409.

T, U, @. Ud 9, 1. 31, (2000), HRIATSH:
U AF-—RSSc Pl JHSl Sledd Bk
B SR, Bye d1sd, 78(1).

SHHRI, <l (19817). BiRelM  fdefad
& waflSyr o T=IRfen raE oiws
IRYUGH YU 3 srapeeer oifw X Requfdea
Pre=1 39 3¢ YIS Siia: § JUioid Bk §
RIFAIFH Bre =Algd @ g9l JA<He BiR
f& gpIas A | SFRe 8ifh AforaRierR
qrgeiroll, 151, 389—409.

SiF, THUL (1999), YA i Bled
ot, dLoa Sl iR

Td 6T, UA. (1996). DI Joiol cgalfcs
B T SeEIET STV Hadd  Sered
Jaisd TR Refa, 24, O 214215,
e, &1, feiseN), S,  &feMye,
W, d, 99, S Ud IEIGRG, S
(1980): =gfdetarcrgs Hiddd 3t & tpG

10.

11.

12.

I 3Mp TR dlars,  RBrTerm
SRICRAT ATHMAT SIHIRA Vo IRRfem
JRARRA | SR 31T AlfelageR qrgetrot,
142, UMl 503—517.

o, il uH, <olE, <L UA. Uh. UTe
HARGRAD!, . . (1986). DI JHGT g1 AT
FACR—TATIRTST  fderaRelt  fewxf~ervesd
glgell UUS dlloll UdqUeS i, fdeld

e R, 14, W), 5125—5143.

o, 1. gH, U9 ol S& T (19879). T
P TSKIH S — U HoR 3ifH
SRF AHIMAE BlreH JAS a4 VTS
3c UeRe vieed | gfdas RS
R¥ad, 15, WLl 1281—1295.

Jfedel, g, U HAR, 9. Td QRIS
T, (2007). THRW ¥ WAMCIIR <A
BR IfcHlcs BISM  JYorol YA |
JEAGTHIRATM, 2(2), ULl 62—63.

JsC, Th. (1990). f& sAwfded dax 3ifw
BISM Jofs 9 U SiF. S, 87, didl
23-29.
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b3l d AIdollcdd dlRddel & fore glerr

|

R Arg 7 fqaRor <M1 # ¥ PR 0B
qT SF GET B A1 uRdfid Bl & o1 84
AT 30 sl H GRaAAd URadd dEd
g1 WIS URadT & SR BIo— Il
AiefelT iR Yaigae |el &7 | 78l il o |
S TNE B B fIU Ars (1960) 7 TRl IR

1, W8 e

¢ <X DI Ul IR N I8 RT A
1960 # faaT o1 39 X H Adbsl b I
THAI BT Y AT ATHIeTd B B golld AHIdl
@ faf=r 9r | o aR fear Smar g

TR AFIE BT MHR n 8 I, n=n +n, [5G4 n P
3P & g TAT n, & SRET & T wamT

Th Th-d gfaurfed &, T ars e W ded
2| I8 T B qUT Ib ATHIT I8 | 5 3ATeld
H S IR IMENT Sh@se & AT ARTAHD
gRITT P TN O TS sTh—WTse o<, TS
HRBNT T, dlos <X gdlfe TETU & dr
# o=t B TS B
@ofl e WREMHS  URqed, W,
S—w@rge, Y |
uR==

BIA—SGeAT AISflT 3R YaigaH, Rerar
D AT TR SMTRT BIcl & [STIPT Adetd gl
2 9T & g1 "y den fawRer # uRad« T
BT | 3R Ay A7 faoxor <1 § ¥ Pl Th
T B Wi uRdfdd g & o 89 o g9
IREATHS IRITH Had & | ARaAIHS aRad
foet T a1 Y Afsar AUSs) d uHIfad wx
qHd B | GRS IRadd BT IeTo dRA B
fore ggen a¥iaT ars (1960) & f&aT | I8 ARIDT
®g aul TP DI 8T | BIeAilh, IHH W HB
BTl 81 H, 3T TR0 & A1y 3R 31Ed FHI
P OIS IRITd @ IReo & folu aMd
dh-le faeRrd &1 T 2|

YA T |

() S Ah-WES T

IS STh—dIgc <X H, SIeT Bl g IT I
TI—0TT | fafid axa 8 | TP Ad—I7
H D DI HAT FAIBRT H [OMD DI FAT
J ISP B ARV | IS Sh—Wlgc URIQTOT H
U FHIBIOT ¥ U WS Noilggel IRT &l
JTEIT—3TT FHIDHRY ERT UK GRS SISl
ART | Gl B B |

R y=Xp+u Udh Y& Afed &, AR a7
A—TS H ® AT 89 39 UHR forg ddhd B |

_JXiB, +u, ie(l)
Yo X;B, +u; ie(2)
3R URGTT BT TRIE0T P A6 © [

Hy:B, =B, <& o@ai®dd & |
n=n,+n, qAT WX k T |

3R Y URGI He! el © al &I 3Tl
FATSIT FHIGRUT BT A ST Uh  Fel
afhar Bl 21 3R b 3R b, 9 FHGRI I
T IRTIER TREHE & T ¢, 3R e, @<
ar RSS, =ee, IR RSS, =ee,

URSS = RSS, + RSS,
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ST feify sife wieq (n, —k) +(n, —k) =n—2k

=
3R I URGTT T 2 Al b AT
FHIDHROT BT JTAM S Uh Hal Ufhar sl
2| 59 Al § IRHIER TEERIE & b 9, vollsdd
Dl e W, REIacs 9 3B FRR (3R MR T
TH) Bl ee ¥, n—k S 3w wew & T
S € | ¥ IRGSIAT & d8d g SR TH T4
3R 3R IR UH UH & 419 Pl Asayul ek
TE BT AT | Uh wefeReaw a1 39 waw
A B D ©
_ (RRSS —URSS)/k
~ URSS/(n-2k)

= Lgon-2k

gh WIge e § D Ad—IW T H D]

Pl &7 Y T B AMhiold UM & aRI6EY
B =fRu |

(@) IS R &

IS BRBRE e a Afed Dl TReHE
FRAT 2—UF YRT STel AT B ST IR, AR
I UH dd HI—IHA BN STAN B | A3
BRBRE X BT URIETOT BT UfhaT 30 TPR B

TReHe o ST ofike W) Jaex

blz(X'IXI)_IX;yl

V. =X,b,

Jaer fsw TR
d=y,-y,=y,-X,b,

AR wHaRo Yy =XB+u g a1 Jacx

Ofede TR @I 59 YR forg gahd €
d=y,-X,b, =u, =X, (b, P)

3R E(d)=0aT
var(d) = E(dd")
=6’l, +X,.var(b,).X,

=¢’ I + X, (X, X)) ' X,

d ~ N[0,var(d)]
d' [var(d)]"d~ z*(n,)
ee, /o’ ~ y'(n —k)
[1 +X,(X)X,) T /
o %l _k)

7T 3R dIedt (1984) &1 39 X BT &l
PRA D ol TH ddhfedsd dd-ld &, ST ARl
TOET Te o)l & | R 9 daR forar =
AhT ©

STaf YZXz(a_

F(ny,n —k)

B) &

V. =XB+u,
y, =X,0+u, :X2B+X2(a_ﬁ)+“2
=X,p+7vy+u,

MR Y =038 R a = B 81T 3R TReATH
TAT YATGA BTt H oMb daex FHT &l 2 |
39 uRRefT ¥ dAfsd & 39 YbR forar o
Thal B -

K MW

XX, )"
X, (XX,

x|

SURRD AHIBRYT BT 3 Tel TH URTHE 39
YHR BATT

Ry

_(X;Xl )_] Xz :|

1+X, (XX, )X,

- (X'IXI )71X'2
1+ X, (XX, )X,

|:X'1Y1 + X;Y2:|
Yy,
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{ (xix,) "Xy, Hb}
Y2 _Xz(Xixl )7 X;Y1 d

1 T

Y2 X, Ijd ¢,

o d'[yar(d)]_ld/nz
e.e, /(n —k)

2, ITEAT Ta=rur & Oy S=FTHe uiadd
HT L TAeS 2L

IS GRIETT Pl IYANT BRI H Azl
gRoT & fb M1 ar I ufee &1 fewexa=
IRT=T T 8 Siife Rgiacs Aled | 99d 81
B U © | S99 41 AT BT IeR0T TET—3TelT
edl B | REdes dfed fRgiisiRes 8id @
J7d: TTH FoATiThol RU Hisol AT o T Fehd |
MR T BT FMHR BB 99T © 3R A
JI—I IRIF 8, O ARIATHD dadid b
e & foU dTes WefeRed ST &Rd 2 |

3R A forar WY &5 b, @R b, JT AT
IR TRMCIE Dol 9= WU 9 fadRd wifex
2 e s1—aR=g #fgda vV, iRV, ? T,
IR YRGBT & ded I8 Wal A © [P
T IR 99 g1 39 aRRefa # dres
wfeRer a1 59 UaR forg Fad ¢ |

W=(b1 _bz)'(\A]l +{72)71(b1 _bz)NZ2

I8 k S & wied & Y HE—aaR
fITROT BT SITART FRaT B |

~ F(n,,n,—k)

3. AT U W HI=MTHeh Uieaas

IS TIE BT U Heayul Wi 2 b 9 ST
Ugel ¥ S 8T A8V | offbd §6 S U8
3 ST BIFT AR 9T T8l BT | 59 8Toid |
U ZTOT W S S ofd & AT 3fbsl B ofefo]
@ IR 9% ST BT gAMG B ¢ | 39 RUfq #
A S S DI gArg 81 Al 81 Fobal forad
IS X I Tefd URITH 3T Ahd = | 39 Hioi
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APl H WA gRacd= & forg uefor z!:
B R B @ ford a@ie (1960) AR TS (1993)
9 TP < fear|
FE-UgY Ah-WEe S

v ffde dfed & fow a9 H o Al
Th I AP IS ARIHD b @ise Bl
SR PR B ol dic—Ugy dd @Ise
P WINT A © | dc—Ugdal o & UIe
foor I8 ? & I 99 wige <X o fafern
@ 99 B S@aldd WR fhar S ® 1 g9H
Agheigs RRT Th WfeRed 3R g
FRRTRT &1 YN &Rd & | dAlgdhaiige R
1% WfeRerd, REIdes Ud AR Ihes ad
3Tt TR IS Dl FolT IR AR B 2 |
SeifagRia o wieReaqq &I A9 sTev—aTerT
wfeReaq # Herg fhar o1 Aahdr g 1 AR
wfeRead, taauFiRire TfeRed td v
wfeRea, (Ugyg1993, Ugy 3R HERTR 1994) |
AR weieReaw, sSifagea o8 wieReaw
®T HaiHH Iy BT ©

MaxF= 0 (F(0)
T <<y, ©
TRIAH RIS WSS &l 39 YhR forg
qhd &
ExpF = ln[%gexp(%F(t)ﬂ
RSl wWfeReam a1 seIfdgerd

T feRead &1 taRe 9eg BT

15}
AveF =L D F(1)

=t

st
RIS URI 3N Hra—sf@en &

TR W FHW AEdYul BT B | e
gREc BT ok 3faTl d- A M Fweei
TN YaTgAM TTeld 81 Fahdl © | 39 UR SR
Nfara RreRel 9e s1rdr Tord 81 Hahd!
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i Arsar faffcer, faweryor iR geaide
I H SUIRT I E |

Has

1.

Usgol, SHles, Sa. &. (1993): SRET BR
I <o,

qRIC, SHAMICIP], 61, 821—856.

Usgol, SMTes, 8o, &. Ud @, Ul (1994).
JEHT e /A T usmlsal PRI EN
Yol 3Tl

eR f& reewdfed,  sHAASH, 62,
1383—1414.

ag, 1. (1994) | forve TR TR 3%
U RBe 39 MR UY, S 3l ergH
Rt

UATS T, 15, 453—472.

I3, Sft. ¥l (1960). <X 3% gadferle
faefam AcH 3 HHIRTT §7 ¢ el R
9,

UHHHCIRT, 28, 591—605.

I, Tal. o (1992). AT ®R T g6

39 ST, STl 3T IS U ShHIAd
wfefReaa, 10, 237—250.
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9.

10.

11.

12.

13.

14.

15.

16.

17.

A, e .U, (2003). THAHICH TATATSRIA,
giedl BRI, =] Alh, HBAAT THTeH
BT

29, 91 3. (1997). TMIRTe TRiedis
. 9 R LIRS ol X, S A
fas"T Vve gaMIfH®, 15, 60—67.

2, 1. . (2000) SRET BR TaFaRel A
39 PO AISd, Sivel 1% ShIFH T,

97, 93—115.
S, Ol Ud {41, O, (2007). SHAEMLIS

HiSed, AT HAHRYT, HHUT— BT
T, U. 3R areq, S (1984). tRecafeT
MTFRE TR VI8 R LISS S
ST PACDHSS

IRUTS, S 3B ShFMfeHd, 24,
293—310.

Jaic, 3R, (1960). << 3MH T TRURNR
4T U ifR RIeE sfdw § 9we
RS, SaT @ifd fT emRae wefeRead
TAIRRINH, 55, 324—330.

TP, ol. Ud. Ud A1, Sy, Sy, (1960)
sfaed ol Wodd gawdiod e
AhIgpIHIHD <TSH

R Ree=d, S9a 3 Ao v

SHIHIHD fefRedd, 14, 11—30.
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oRl JUrdicid Rerdl MUGus] & B bR

3[d PAR Ui, ¥oild HAR Uid,

URd o H, g A= smrafere Reran
ATIGUSI—SIHICIgd IdTaRy URIRE fhar &t
AMMBT B & oIy SIS &I ArgHfddhan
Y6 W Rd gema A 2| Safd sifds
ARV HIad w0 4 A€ 6] 8/d o |
faemRAa ReRdT Fadbid! &1 YHTd SHR0T ddh1dh
& ERT AMNI HO & <d Ud A
gl oY & ART—HA, T, d1eT 3R el
BT AGIT [HAT T T T GABiD URIETon
3R TEU—I FfC &1 &FdT Bl YANT HRab gaah:
T BT TR | SHRT I DI FSTIAT D
ERT 3rEfeTd fazeyoll & ulRemd geid € fo
qEIIAd Gadidh A4 G H AN GABID]
& HIT—ATT M 3l I I8k IR
<d
EISIER

JE—aTAreRUI YR (MET) i #,
A RIpAT—ardraRe] YRERS fhaT (GEI) @l
SURART AT & S IUSIT =99 3R ARG
BT QEIAT BT HH PRAT © | 59 IMarRIbar dl
FRiGETd fafr= araERel § saffe e
g, SNARIHl aIeRe UYRWRS  fhar @l
SuRAfT U& 3ffde gH STgafRie! areiear
FHH & §N B Tl SaeRy @ fou
AR HeEl HRBI S F sr@erd, qmoEE
IR M &1 oMgafie Iusl # U B
U HE@qUl ABT & | ATIARIHAT DI HG

JAfeD IUTAT AT RIBAT—ITATIRTT YRR

fhar & UIg B T HRIBH AR UeH

g (PRIMASIEE, gl 2012) H U Hew@ayul
IA®T 7 | AaRIGAT—arareReT URWRS fohar

AIReY g9 Ud fawg Ut g

P SURYUfT A= R &1 Rerdr uraeli &
fAprd § 9ed &xal & forael Aafd= ardraror
b A9 fhaEl & SUCRT BT 3ol ReRA

& U g far S godr 2 |

PR FRIPT Th-1dl Bl HedT =
fb offps Te AT dcq faRwex M=
geqd & ©9 | 81 ARV | I ufshary graferd
IiRT®HT 3R 3fThel STE&IT Uraal & forg
PI JMIIIHAT BT & | IRAdD B Ahs &
I § deq @1 A9y wy gdr & sar e
qole | U dHh-Id YART el 8l Adhdl SAfelg
YT DI Sl & a9 W §9 YHR B Jedradm
W IR AT & TN DI IR 8T Bl
2| U H, U8l SMafed—ardrerl yRERd
forr & FiRerdy fagey @ IR fafa= yaR
P yTafeld Ugfd ST U URRYT UCdh  Ugld,
gfer Y ugfd, Siafada smgal¥ies uefa ik
AR Aewa=y ugld & | faer Refa o AR
39 fafSat & 2 3r9dhl b gRT UbfId &S
JHR & 3ifdhs B ¢ | 97 # Rerar &) fafi=
ROV Iz DT DI oA |

JAlbg AT B IFIAM D IIER W
AT R —aTdTaRYT YRTIRS fehar &1 fageryor
I IuT ReRar & forv e ufshar wRarfad &t
T o 59 W TSR Ufshar uraer faferar o
S USTA BRI aTell & giedhIo I Fwiiyoladh
BT oY demfAel T ufhuen © AT
uTafeld AYSTS] & folv @Il UR™ &1 S

ReRAr ok IuS & oy AARIS s &
FIT B AT T E |
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59 IRYP TS AHT ded T8l 8 U
AT HIUGUS] i AT IR §8d &l HH
JeIIT B3N ©| I8 dgad TR Refa € o«
Sifre AMTITAT & ITFAMI AT AT Dl
[AATAAT & AR YR FfS B FAIT
BT TG eI PRI ¢ | 3N HB T Rerar
qUeus] BT fABRIT BT B SMAIHAT T |
ST sifehsi @l g Ul oI fagddl 9 8l |
TE B fhel a1 IuS ReRdl & Jeaid
TN Tt Aaevsl & oy fawga wu 9
THATT B U AMUGUS] & URd 0T 59 UHR
21 (i) s Jaelied & aR # A &
DI ATATRAT el 7 | (ii) AUGUS] Bl FfeAT 1er@n
JMSTARR & Fdeaeerdl Urafeld ATIGus] &l
o H HH B =1 (iii) fdt off v arrafie
P SIS SI9 AT 89 W YTafold ATYSUS! H Bl
gt T8 SMRAT | (iv) STEdaR o\ BRI
qrel HA—-STIR IRWRS AT &I Sa1eT H8d
Td T | ST SH—AAT UR IMeTRa Rerar &
AT RN SATGT dHATT & (v) I§ ATIGTS
99 Refoi & <aeT dMeRid T8 sRRa®
MRS I—ardaraReT UaRe  fhar @& BRI
yrafeld AIUCUS %A 8 od 2| 39 99
PRI P dol8 I Yraferd HIUGUS B Bl
et & = faRgfa §9 9 YART @1 S € |
faory IR R 8l HRI—3MaR URWRE fhar #
B w81 (HEMS! R URSS 2008, HIBHS!
SME 2008, SATS! ST 2008, HIEMS! 3R
MR 2009, HIANT FATME 2009, B FAMS
2010, BTl 2010, URSS 2011, Siloll SATS
2011) |

I8 HEdYUl GICHI IHN WISl B D
forg aRa @=ar &, S {6 Bo umEfcs Rerdl
quevsl & fde W) AR &, S fafs
qrareReT & §D H ReR STgafltial @9 &
fore AT fohar < Fadr B |

| ua fafya

anferd sffest & SgaxT & forg M @ik o
& yrafeld A4 Agar (Te fele) W iRad
T g BIAND AN B USAR B AHR
ded g1, 3Mavgd A= fa=RT (Yij), M = 1984
3R o2 =15222 3R O ¢ =1121 o W UfHar
P IMER R UR™ H [aR—faHer T or| I8
A fewoft & TN R 5 K AR o B A @I
frefy eu-1 Fe w +1S A9y g =8 g
59 UBR ddfdd w9 ARG AR FE gARU
#F g @ TTE B

MR 3TA ThdT-aTdeRul  URE R
foram a1femst w1 STIaRTUT

faf=1 Mg ded | el @ o
FANT—|T=, T, fdeT 3R ¢ g2 Jafra (1)
3R aATaATaRei (s) faf=1 Farer & forv Sa=
P Y| T M & forv SifHS ¢ (8, 12, 16,
20, 3R 24) TATs (5, 10, 15, MR 20) B FATSTAT
3 fou SU= 5 T | M= eMdHel
P IOF B © forg fAfr=T ded R emniRa
fawqa uRever ufthar wreied gz <ar 21 g9
TR SO+ o fafi= fdefia  swmafes
Rerar AgTs W ord @ o wanT fha Sira
2| 37 SuTafeld ReRdT AMGUEl & 3ruTe
AT JTaATH AT (log-normal, gamma, beta and
t - distributions) @ ATI—TT ATHIRT TTATHAT A
3T aTell TRU-1 (T (o) IR URIE0l Pl Seray &
YR TR eI+ fohar Tar 2|

Tegar & wUEUE

s TRl H of w9 | faafad ~smgafrat
& AT b <—d 3idbs A & fory, &9 | ol
[T ITATARYT -th ATIARIDBI S A b ri. AR
j-th ATATARYT ¥ YU /9 A ISR i-rh SMFARran
& rij @ w9 1 Ffde &I T 2| Vb Ik
& fog, U fa9y ardmaRer § w6 sid gy,
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(j-th aTATEROT H j-rh JATART®T F Urd B T
gffehan) U, A Sed A9, & QI sl Bl
Y <1 8 | X e 3R N /T BT TN B
g g1 ReRdr #vevsi &l frfalRad wu #
ReTfad b 2
(i)m@m@%msﬁﬁﬁﬁw

rMa"

1
A =—
S

J-1

(i) AIEIRT | b BT fARUeT faaet= &7 gaRo
E .
4, = {1/@2\@. —Mduq/Mdi
j=1

(iti) X & dr9 UEROT BT IOdH

Z[nj —rf]z

A=

(iv) FTfeadT & & &1 fFRueT fage™ &1 gaxor
—

= {l/si‘ry —Mdl.[ﬂ/Mdi*
j=1

ST AT # Md,” 3R ATEIHS 1, * BT et
Y, ¥ W ith gARiel @& fow weg iR
HifegepT ¥ oR R _d 8 | Fenfea i
&AM Y* =YY, STEL Y, AR i
BT HED IGHRYT B | 3 Y, IR W U b
AT RIaT—dTararvl uRRERe fhar ik Ffe
Hehl R dad (R & T 2| grafeld @ oy
AMT IR e YRS IR =01 & g94rq
Rer rafat & v # 7191 T 7|
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T At Rerar Auevel & @B e

THYUT & qHar 3R Ul srl% E0)
TrerivoT @

NG AUSTS gRT X We A1 A
Z o gRT arfddr & 9RO BT 9T
frar T, a8 Smavad ® fb Remdar Amgguet
& forg AWM= ded &1 JATERV FRAT AT |
ARGl BT FE == JAREd @+ & forg
RO @) &HaT Sed ' @Ry | faey Rerfa
P foIU Udh oredl Rerdr yraferd U &=+ &
foTg 9§ O BT AN BRS o1 bl WA
g M WY W XA ® AT A8l S BRe
& folU TP ITgHROT YN IRl Sl © iR
3 ReRar Amucvel & ol eRu-1 Jfe (o) &
eIl UG IMUIferd  yrafdhdar, e B
AIF—TT TSB! Y Jo=T @ TAT T | 34
U HAIYGUS] & folY AHI AT BT 3Tl
IRE S1d gRT JAid (&1 TAT & | U ol
QU @Y DI GHAT B Al H sl aNE
faffa 21

yeTfad ReRar AUGUel & TRU-1 Ffe
3R IS @1 AT BT YANT PR JoA T Dl
T b UBR d FfS 3R TRIET0n B e
DI ITD AGUTAT DI JoIdT B & olT SAS
(TAIAfRUR®N) 1997) &1 YART B 0T B
T 2|
gftonw ua =t

S gTATeRT (5, 10, 15 AT 20) 3R ¢ ATFARIb
(8, 12, 16, 20 TAT 24) AT A JATHRYT YA Bl
txs AAADBAT BT ATl B ITH & oIy YART
far | IS (1, s) GO B fov sifes
A fafr=T argfRed 919 BT YN dRe S~
fpa I R 3 Uil & 9 H s rademA
& & de ura B R WY W SR
ts 3Tl B UAb Ufdafd & forg fasiia
JTefeTs RRAT AUGUS] &1 I[OET B T |
T8 QUG 3xt AMI & A= de, U ReRdr
e @ ol Uah 3R URd AT <R JATARID!
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TR0 & foIU U a9 o JAR0T fIgelyor & 3refi|
2| AP (t,s) FaATSH B F#0T UfhAT 1000 IR
SRR ST 2| F U YeTuil AT bl A
¢ g <9d FAMT 9 FEiRa 8| a7 e ua
U/ U & w9 H Fad <eu-l Ffe
gferd 2 1 U o @1 el (e= 0.01, 0.05) &
fafi=1 smufed W= & forg o @1 Y 7
&Y 3ffp WieH (t-1) 3R 2t & ARSI F & dlfordl
H J UfRTT o TR @ (oY M w11 & w9 A
forv T B | A ufshan ST A=y, T, 9l
3R t de AWl & foly R HRA o | U
faory wu 9 SeolRad MUfET o & AT U o
@ g & forg arferaer 1 9 5 # g9y g F |
Y YD ded b forgt iR s &1 fafa= |aoe
% folv SR SeailRad fafa=1 Rerar AmevsT &
forg arfererag far T 2 |
| dqeq

RO AITRT 1 7 5% WR W <rgu-I Ffe
@ foTg T wRIeTo &Y AT arfeldT 2 § <rian
T 2| UEOT B AT STuTdaferd  Remdr
AOerel © v WRfear & fafis Rl W)
AMARI®! R IER & A= Farer 4
U<l U fIasRId ArIeve o)1 9 A, STaa 2 |

A §ed & oy 9 ReRrdr Auevs! &
U & HH H A, >A,>A >A>A, R &
SITAT & | WO 94d & fb A, 3R A, ALA,,
A, 1 3BT 3rguTer fBaT B |

TN |E ded

ARIGAT & 5% WR UR AR (1) dqAqT
IR (s) & fAf= Faor @ foly o ad
J TRUT favelyor H wRefenl @r emem AT
A= §ed @ JAWal | 99 fdefid smmafers
Amevsi & fou afddr—3 § guig g
fegrm v R aRfear & 5% wWR B
forg ura B T b smgafRkiT wd ardraron
& A= |aoEr & forg smrEfere Rerar
Hragusi © oy fABRid Avevsr 9 A, SR

g TAT A, BT SR & d1 H T 77 2 |
faeT sew

gl 1 dier ded & forg arferar #
TURT T T ARMEGAl b 5% WR W |
famfid ReRar AMGUS! @1 & d 0.05 4 TS
g1 o fm € f% 9 amgdf¥re vd araravor
® gD FASH & U srgurerd fhar |
Ife &9 AIUGUS] Bl &l B JIT PR © dd
B g AHhd 6 A TR & dr9 H SoadH o |
SIfe 3R 98 3ffere T8l BIaT o |
T s

e P AT AT B 5% WR W
ARSI Td arreRe & A= FaoEr 9
AT de4 & AW H A9 [Aefad surafers
Auguel & forw aiferer—s # guid M OE |
AIfeThI—5 | <@ ST [T & b A, @ Seaas
AT ATARID! & A= FAreH! iR FAISI
@ oIy A, ERT SIHROT Rl & | TH de &
forg 91 Rerar Aruguel & forg argure™ & %4
HA,>A,>A,>A>A N &Y € gRomm Fard
g P A, 77 980 el argurer fbam qem A,
Igd B 3T fHar 2 |
2T sed

el Pl AT ARGl B 5% WR W
3rafret vd ardrervr @ faf S @ forg
U a9—d U0 fageiyor 4 ¢ 92 & Amel H
T 3mTaferd Auevel @ forw drferdi—6 gRT
e s 2| aRomr & uar gerar & o eraren
% forg g wd adaRer @ fafr= Saem
% fou T W[ Bt ded & forg
fAmRIa AIerel & RIeR WREH @R § |
t 9o 9 gt IRl & fog dier 9 & w5y
H T 2 |

faepfra ATueUel &1 gurel Ydd §cH
% forg fdegpa =1 & | 91 fasfia srurafars
AUeUSl & dF H A, P (ST IJJUIAT b
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AT S & A A § A, gRT
BTl STERYT BRall & |

Treret

JI P UTgd Yo+ BRI dTel B9 39
AR BT T dxd 2 | ot ufafeamd
[ ardraRr H ReR W& ® | v @ 21 fb
fharefUs ReRar & #Hugvel & forv graferd
UG BT TANT YA ifbsi & i IR R
BT 2 |

graferd ggfd @ 39 a3 IRT 8w
ge ey fhar g 6 e sumEferd
Rerar #mevs] @7 ywarda fear s oda
T9 Ued Uo\+g U § §HIfad qer
G ATTARIDI DI U8 Bl ST Fb | 34
Sitg # faf=r dfe yeR @ smmaferd Rerdr
AUGUel Pl ATJARIBAT Bl Vb & IJIMER W
TR 3T 3T 2 | S STl & ATI—HTe
IR §e9 & A § AR & =T I
g fhar AT | BRIV JLIIT DBl Tl
W g faefaa Rerar Yadiad & eran fageryor
g fera & fb i uarfas smumaferd Amaeust
T AR B A1 SN Sl de § o
FUTA fhar | 51 Il GADBID! & A4 o qrabl
IR ReRAT AUGUS] I B YR & Tafere! o
T faf = YR & IR & AR T
dc AWl H BT AU fHaT| 39 UBR
& GABIDHI Pl WHR BB UTGdH For i DA
qrel 3R Tgdhdl ReR AARD! Bl fRifed &=
AGd 8| S Sfdmel BT ged YHR AH 7 &
Siifs SATETAR BIAT © | 39 aRg @ uRvumd Hfasy
JAd TAT §§ Al & AT—ATT HHA IR
g H ReR MR ol e 3 Ferd
P b 2 |

TITBT 1% TG g & Aol & qrefardr
D 5% WR R 99 QBRI srgarferd Arge~sr &
forg faff=1 ardTaRoT (s) H URieqor YU (1) &
faf= <\ & forv sraciie Td Smferd <8y 1
Ffe & 1= ol BRAT

wifierent-famst : 2016-17

T smrafers Rerdr Auevel & v e

t s A1 A2 A3 A4 A5
o=0.05
8 5 0.067 0.066 0.069 0.076 0.045
12 5 0.071 0.070 0.067 0.062 0.061
16 ) 0.062 0.063 0.071 0.069 0.062
20 5 0.048 0.043 0.062 0.058 0.051
24 5 0.053 0.052 0.058 0.050 0.057
8 10 0.070 0.070 0.070 0.082 0.084
12 10 0.064 0.059 0.073 0.079 0.065
16 10 0.076 0.062 0.068 0.064 0.067
20 10 0.084 0.052 0.068 0.068 0.055
24 10 0.066 0.055 0.056 0.066 0.047
8 15 0.062 0.062 0.079 0.090 0.060
12 15 0.067 0.061 0.057 0.074 0.046
16 15 0.057 0.062 0.065 0.067 0.062
20 15 0.069 0.048 0.063 0.056 0.052
24 15 0.051 0.060 0.050 0.053 0.050
8 20 0.066 0.081 0.088 0.097 0.078
12 20 0.072 0.068 0.078 0.092 0.072
16 20 0.064 0.073 0.066 0.083 0.062
20 20 0.073 0.073 0.065 0.066 0.057
24 20 0.055 0.067 0.052 0.054 0.061

aifer®dT 22 M= §ed & AFe § A4
fApRra smarferd AMucsl & fog ARiedr &
5% ¥R WR UG (1) Td ardrERer bl Gl
(s) @1 S & fafr= dareEr @ oy ue 99
I JEROT fIeeiyor # uie T &FaT @l JetT HeAl

t s A1 A2 A3 A4 A5
a=0.05

8 5 0.4210 0.3860 0.6140 0.6670 0.4690
8 10 0.4250 0.3890 0.6490 0.7340 0.5289
8 15 0.4219 0.3550 0.6730 0.7650 0.4970
8 20 0.4430 0.3990 0.6800 0.7560 0.5390
12 ) 0.5790 0.5210 0.7600 0.8170 0.6160
12 10 0.5910 0.5120 0.7960 0.8720 0.6930
12 15 0.5730 0.4900 0.8110 0.8580 0.6590
12 20 0.5730 0.5190 0.8080 0.8930 0.7010
16 5 0.6870 0.6080 0.8480 0.8820 0.7230
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t s A1 A2 A3 A4 A5

16 10 0.6880 0.6100 0.8710 0.9400 0.8020
16 15 0.6800 0.5670 0.8960 0.9480 0.7590
16 20 0.6850 0.5920 0.9040 0.9430 0.8130
20 5 0.7690 0.7050 0.9060 0.9300 0.7980
20 10 0.7940 0.7160 0.9320 0.9610 0.8709
20 15 0.7670 0.6610 0.9500 0.9820 0.8910
20 20 0.8050 0.7160 0.9510 0.9780 0.8770
24 5 0.8280 0.7440 0.9520 0.9650 0.8410
24 10 0.8520 0.7560 0.9520 0.9810 0.9130
24 15 0.8220 0.7220 0.9700 0.9880 0.8840
24 20 0.8490 0.7630 0.9700 0.9890 0.9190

20 15 0.8870 0.7800 0.9290 0.9900 0.7910
20 20 0.8970 0.8250 0.9400 0.9830 0.8640
24 ) 0.9400 0.8620 0.9620 0.9940 0.8970
24 10 0.9340 0.8080 0.9550 0.9920 0.8950
24 15 0.9330 0.8210 0.9650 0.9900 0.8950
24 20 0.8890 0.7890 0.9430 0.9830 0.8930

arferaT 4: dieT s & 7\ | 79 fAaRyd
JuEferd ATgg s & ford ArRfedr & 5% WR W)
U (t) ©d ardreRor (s) & ARt e
P foIv T a9 9 TROT fAveiyr § o &

arfardr 3: AT M= §ed & HES H
T faeRia mErfera Amesl & forw Arefddr
® 5% TR W ORI (t) vd armeReT (8) &
faff= Fare T & forv v 99 9 gRaRor fageryor
H qRAETT @ &HAT DI g

t s A1 A2 A3 A4 A5
o=0.05
8 5 0.4860 0.5330 0.6000 0.7250 0.4320
8 10 0.5900 0.5870 0.6590 0.7940 0.5150
8 15 0.5350 0.5520 0.6300 0.7860 0.4500
8 20 0.5630 0.5890 0.6320 0.7930 0.4770

12 5 0.6900 0.6380 0.7430 0.8590 0.5840
12 10 0.7010 0.6830 0.7940 0.8990 0.6960
12 15 0.7150 0.6680 0.7890 0.8910 0.5880
12 20 0.7280 0.7240 0.8020 0.9250 0.6690
16 5 0.7790 0.6810 0.8650 0.9340 0.6910
16 10 0.8010 0.7500 0.8800 0.9570 0.7890
16 15 0.8190 0.7390 0.8920 0.9600 0.7040
16 20 0.8280 0.7910 0.8980 0.9630 0.7820
20 5 0.8390 0.7320 0.9120 0.9600 0.7730
20 10 0.8630 0.7900 0.9290 0.9840 0.8930

&THAT I JolT
t s A1 A2 A3 A4 A5
o =0.05

8 5 0.7350 0.7960 0.8560 0.9200 0.7890
8 10 0.7040 0.8630 0.8030 0.9090 0.7400
8 15 0.6990 0.8410 0.7550 0.8790 0.6810
8 20 0.6940 0.8250 0.7420 0.8790 0.7090
12 5 0.8790 0.9240 0.9449 0.9780 0.8800
12 10 0.8380 0.9640 0.8970 0.8760 0.8610
12 15 0.8320 0.9590 0.8780 0.9700 0.8350
12 20 0.8280 0.9530 0.8600 0.9800 0.8440
16 5 0.9290 0.9810 0.9840 0.9950 0.9400
16 10 0.9080 0.9830 0.9500 0.9930 0.9130
16 15  0.8900 0.9860 0.9440 0.9930 0.8850
16 20 0.8880 0.9880 0.9330 0.9890 0.9120
20 5 0.9670 0.9920 0.9920 0.9980 0.9680
20 10  0.9420 0.9960 0.9770 0.9980 0.9660
20 15 0.9380 0.9970 0.9660 0.9980 0.9510
20 20  0.9250 0.9980 0.9600 0.9980 0.9390
24 5 0.9930 0.9980 0.9980 1.0000 0.9750
24 10  0.9590 0.9940 0.9910 1.0000 0.9750
24 15 0.9660 1.0000 0.9870 0.9990 0.9680
24 20  0.9590 0.9960 0.9850 0.9990 0.9710
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arfeTaT 5: T g4 & 9o § =9 faaRyd
JryEferd AT S & forv ArRfedT & 5% WR W)
ORI (f) T ardraRer (s) & A= S
@ foTT U 99 9 YOOl fAveiver H RO &
AT B el

t s A1 A2 A3 A4 A5
o=0.05
8 5 0.3900 0.4190 0.5000 0.6180 0.3340

8 10 0.4690 0.4890 0.5260 0.6620 0.4160
8 15 0.4750 0.4960 0.5290 0.6870 0.3430
8 20 0.5120 0.5280 0.5330 0.6830 0.4150
12 5 0.5320 0.5220 0.6520 0.7450 0.4590
12 10 0.6069 0.6290 0.6420 0.7880 0.5290
12 15 0.6170 0.5980 0.6710 0.8150 0.4810
12 20 0.6570 0.6320 0.6620 0.8170 0.5170
16 5 0.6460 0.6040 0.7390 0.8370 0.5590
16 10 0.7260 0.7020 0.7533 0.8830 0.6380
16 15 0.7090 0.6720 0.7630 0.8910 0.5730
16 20 0.7720 0.7319 0.7620 0.8900 0.6100
20 5 0.7170 0.6650 0.8000 0.8870 0.6230
20 10 0.7839 0.7560 0.8320 0.9490 0.6900
20 15 0.8140 0.7650 0.8430 0.9540 0.6920
20 20 0.8130 0.8000 0.8440 0.9490 0.7100
24 5 0.8190 0.6970 0.8970 0.9260 0.6920
24 10 0.8590 0.8150 0.8800 0.9700 0.7950
24 15 0.8730 0.7970 0.8910 0.9680 0.7030

24 20  0.8830 0.8450 0.8890 0.9680 0.7330

arfeTaT 6: €1 ded & HHA H A9 fabiad
JyEferd ATeTs] & foru ARfHdT & 5% WR W)
ORI (t) Ud ardraRor (s) & faf=t S
@ foIT Uep a9 9 gOROT fAveivor H R &
EHAT B ol
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T smraferd ReRdr Aruevsl & o fAeN

t 3 A1
8 5 0.5100
8 10 0.5120
8 15 0.5330
8 20 05180
12 5 0.6120
12 10 0.6080
12 15 0.6150
12 20 0.6370
16 5 0.6820
16 10 0.6900
16 15 07190
16 20 07250
20 5 0.7650
20 10 0.7620
20 15 0.7750
20 20 0.7780
24 5 0.8210
24 10 0.8630
24 15  0.8280
24 20 0.8250
waod
1. 9, TH. .

A2 A3 A4 A5
o=0.05

0.5240 0.5220 0.5040 0.4980
0.5120 0.5270 0.5270 0.5020
0.5130 0.5510 0.5270 0.5040
0.5240 0.5190 0.5320 0.5020
0.6280 0.6220 0.6080 0.6120
0.6040 0.6150 0.6130 0.5880
0.6960 0.6290 0.6390 0.6300
0.6390 0.6380 0.6540 0.6220
0.6920 0.7050 0.6810 0.6810
0.7110 0.6880 0.6910 0.6510
0.7120 0.6930 0.6760 0.6890
0.7210 0.7350 0.7300 0.6950
0.7630 0.7540 0.7420 0.7340
0.7800 0.7400 0.7480 0.7130
0.7680 0.7690 0.7720 0.7380
0.8060 0.8000 0.8060 0.7840
0.8150 0.8090 0.7880 0.7740
0.8250 0.8070 0.7940 0.7780
0.8220 0.8080 0.8010 0.8110
0.8170 0.8360 0.8560 0.8220

o~

[d—=<Xx, qr. WRTd, TUH., RN,

S oems. fira, o faem, & sfean, o
(2009) K 3RERX DI ARA H D
J&vl BT IrgAiRie favevur fhes o™
RTE 111:130—136.

Uael WERE U, WeaNTYR UH Td, SEHFl
Ud, BRI TH (2008) 3Rl 3REY

H fheAcfis Rerar & AMqre (AR
TRIFTH TeA) SATABT 162:221—229.

HRASICET R, AAG  TH, A
TH, YU Uhoiasl T @ (2012) IAAifEd
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AR URORE UihaT T4 3furdafeld
Remar wiRered & g9 &7 GO &%
ol fbar 1§ (AediesRe. g,

40(1):293—301.

. P U, BT v, ORIEST U, A9l U, 3ioidhH

&, fagead! A 918 (2010) GAfdY AR aref
gABa STy § SIS S dTell 3RER
DI A ¥ RSB XaATATIRYT IRER D
frar R TP Srged (AR YReMaH Ta).

TS RS TSt 5:1164—1171.
. 3G UA (2010) SHAE AR IRERS
STRIHAT BT Yhe B & o7 GXE AT
Tdle Bl A9 UBR A Tl Sead S Rd
IME wlic YIea= 4(4):293—302.
. HEMAT IR 3R 3R U (2008) TR ATATERT

H gwH g, ARSI srametid 3R ReR
T & foIu uraferd o surafers fafdrat

DI JoIT. GfUfdhT 159: 419—432.

10.

HEMEl IR, TH TH URSS 3R T Jal
(2008) TET FJ H WH TR B AT
SUSl  ReRdl (R feaenReasd ga).
. of. 3ifh TIRe®. REd 59: 546—553.

HEFE) 3R 3R TA T URSS (2009) 98
IIATIRYT GRIET el DI TIRT B a9
I W OUH TR STgAriear SIReRdr
gl & IR &R AIRS IRERS

feham &1 et AT 165: 313—329.

URSE TF UH (2011) HHFAER fTaRramd
H yraferd U9 mraferd Sus ReRdr A1ggu
$ @ dra H FHIfaTdr SR gAfgia s fafST
SRS 1(2): 109—118.

SITell. U9, BUgSPR 3 Jdahr UF T4
(2011) S H 3RS DI (WSR A aa
Tdl) @ IaiRiedr H fheArcUs Rerar
BT IWTAfeld faetyor HIu s 1: 89—100.
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sfoseIol vol B 3R B, AiRFIBIR Asvioll Aicd
SRI ARl fdgcioun

ol g R U9 Yol TS

U=

P HAETHD Sifdd Yol & SR o § e B
TAT YU & oIy STH AT IR HRA &
SUTE] BRA H OB B Sfud IiREd
TH=IID BT TANT BRI H IETHT BT AT ey
e # weradr fAad 21 Sfad ailReer
fawetyor, o fafdt vd S=d wiRegara
faecmor el & IR # 9of 9 9 89 &
HRY, Bs YD Bl bS] b Aoy T
UET A= AiREsg AT gRT wRAl Us
S 81 59 BRer 9 59 Frsput R ugE &
U] BRd & 99 fog S aRomg g &
ool el BT UTd | §9 3Tl DI GR B U4
IR IV AT ISl HRaA g IS By
Tarl aRATSHT gRT facaiyd TH.0.3R.ud. &
forg AiRega ggdiameor aRAT & orid
3fFeT9 UA.USIR.UY. HiRIDH FIUET Uriea
&1 fawr af 2011 # far 8| IR Sy
JJHYT Td e womell & wAEsl & forg
YA 3ME.UT. (Authentic LP) & #ARIH &
http://stat.iasri.res.in/sscnarsportal ~ 3IdT EERIE
http://iasri.res.in/sscnars @ A gfesdd AU
JMR.UY. AIRIHR FIUET Uied R fdadd X
WY ST (access) fHAT T AHaT 81 I8 Uh
T SHY IO (service oriented computing)
2 e a9 3 THUSRTE. & 9Dl Bl
AIRFDBIT FIOFT Ud fqetyoil b1 AT a1

21 39 WA S GIAVET BT TAN dRA B
JARThAT IR & A AMaeThdl & YIH SId
AR & e O dlell "edd ddar &1 Rer
amedl.  TSH (Static IP Address) AR gRT
JIWYHATOIT  (Authenticate) RIS CECE
fgdra o8 & TarTeal & dRl UR™ BT 9
E[\é SYARTHAT AT (User Name) Td UrIaS QAT
JATIF B | I§ Th AT a1 &, oIt T
Ml IR RV srgEe™ ud e omell &
=T 3 dTel |ieHl dd & Hifdd 2|

gf*ed T UIRTA. HIRFH  FIOHT
Ued & fde gRT WEddRl & S
IiR&®g fafSal & v H oo &l IrsTHl
B R IR BT YA BT T | e
U @ ARTH W SId AIRIDIT ThIDl BT
Ahd B | Ig HAUFET dhd Bl U UioHH
g Ol AfCdR—dT & ®9 H B &Rl o |
S ¥al & SWRT & oy rgauadl @I
fol iR FOHET AtedIR RTIT &l
AT HAT 8l B |

TS T U AiReTaha TagaiwuTr derieh

A H Ued IR 9IRS faveryor
@ fow @a 24 faf= Afeye Suaer 2
db-Tp! b1 aR a7t ¥ faved fobar war 1 o
39 UPR Bi—




s AL AL I—ARATI P AIRLIDT JTHTT HLRATT

ICAR

(1) SMYRYA HETHhA (Basic Statistics)
qehilch

) [EECEISEARSIEC L] (Descriptive Statistics)
(i) Udhelax §c (Univariate Distribution)

(iii) ATIPHAT TRIETUT (Test of Significance)

(iv) PIS—aT UNIETT (Chi- Sqare Test)

(v) A8HdY (Correlation)

(vi) THTAIUT faweryor (Regression Analysis)
(2) ultgor  srireReunTd

Experiments)

(i) JUT AgFEdIghd MBS (Unblocked or

Completely Randomized Design)

(i) =ifd IAMHSAT (Block Design)

(i) @god i 3fWebeu+T (Combined Block
Desgn or Group of Experiments)

(iv) Fafdd =ifd MBS (Augmented Block
Design)

v) Rifedddl i BT (Resolvable Block
Design)

(vi) TS ild AfABT (Nested Block Design)

(Vii)tﬁ%ﬁ W 3T dHedT (Raw-Column)

(vii) TIKT P 3BT (Cross-over Block
Design)

(ix) ReeTe wife 1ffaed=T (Split Plot Design)

(x) Rete—Rete wife a1fidedsr (Split Split Plot
Design)

xi e BaRIRTA BT, =& A SU
BxC (Split Factorial Design Main A Sub BxC)

(xii)Reele. BRI 3fffheu, &I AxB SU
CxD(Split Factorial Design Main AxB Sub
CxD)

(xiii) REY wife 3Ifded=T (Strip Plot Desgn)

(xiv) &jl?bql JTRIYTS BT (Response

Surface Design)

(Design of

(3) sgerR favelwuT (Multivariate Analysis)

(1) ¥99 d"Ych farweryor (Principle Component
Analysis)

(ii) fes fagergor (Discriminant Analysis)

(4) v Il (Statistics

Genetics)

(i) SMgafdral WEuwRel  fAvel ol (Genetic
Covariance)

(ii) IR E—BIGR ATy (Heritability
Halfsib)

TIET WA ATAIS A o 9w fam
TARThT SIST WBisel UH.U. Ufdad, foraanT
fORAR (Extension), *xls AT *xlsx 3TAdT *.csv
JAAT TR (*.xt) BIZA H IR B | 3D
argele - 2 Sru Agfte vd e I g9 B
foTT amaea® 2 | TANTHRdT I8 313y ur o X
fh STeT BIsal AiRE® Aty &7 =1 |+
saeaarsit o1 ff 90T wU | AT BT B |
o 59 ufRial Bzl &1 faveivor urd axA
% oIy 319ae &1 & S Udh & e #
TIel 81| afe o INel ¥ erer N a1 uicd
T S99 e BT ST of o fogar 9m
PDIYTA A (Lexicographic order) H Ugd
M| gAfely o ¥Me # & ST &
AT & B

o IfT SreT # fFN wR & forv ®IE 99 Suae
eI € d9 T B YIS (Cell) BT Rad B
| PIE W T WA B drel JeH fordt
IR T A9 O 0 AT — nfe 9 g |

o TR YT W B A fhY 3R A BT UR™Y
BT AP © | TR 3FAdT W™ BT A1 <
7 faey aof 99 @, $,> a1 < 3nfa @I
TIART 5 PN |

e UPS HI SIET A B BAET MY A
IR EI R (Expression) foid g |
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3 ea T RRUY. WiRG®I WOET Uidd gRT AiRkegag fageryo

dafda  feomga (Augmented Design) Eal
Bredy, 3 W & oy TR =R
(Classification Variable)] H&ITH® IR e
S 8 |Wahd T |

Jfs gRumm wrge H Al gaR @1 Ffe
Tl 81 <& ® I BIg Teard gRUIH 31 <&
B Al g SICT BIsd &I AR o HEl
®Is Ufae arerar waw Raa o1 &1 8 a1 STeT
¥ o3 afaRad R @1 ufafe ar =& &
T & | 39T, M | feror & fore s
JPHIS TR HUX ATV 3R fBR Ctrl.+Shift+End
W(Keys)ﬂﬁ@ﬁﬂ@ﬁlaﬁm
Raa dfad /=1 =afad 81 &) 81 @ S=
&< (Delete) < 2 |

fafi= wifeawa aeie @ favewor &
fom arfeReSl it WA TARX T

(1) SMYURYA HRETHRA (Basic Statistics)
qehileh

fada-rcae aiRxaal : ST Bigd d§ B4
J HH TP qIEHEG / IRATHE fIgeiyor @R
F1 SuRefa B =Ry |

UPheldx dc : ST Blsd § &H A B Uh
HEAHG / GRATTHG AT TR BT SUReIfa
BT TRy |

arefedar afeer ;- Ser BIsd H§ BH W
HH Udh HEHD /IRACTHS oR Ud U
BT TR DI SURATT BT AMRY |
PIs—av G : TCT BIEA H HH A
$HH TP AT aR IR fAfdre ¥R (Weight)
g7 STIE[% TOTAT (Frequency Count) @R (m%
3T W™ ¥ Ufdse &F T8 81 ) BT A1y |
Aibsl A BRI TR B SURAFT A1 B
SEZURA

Aeqde: Sl WIS H ®H F HH
HIATHE / TRATHS HT TR 81 v |
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(2)

RaL sTaTITIGS Res®

JHIHIeT favdyor: Ser Bisd § B9 9
HH TP MG T U SIS TR BT
=RV |

REEE> L) | R T Ly

(Design of

Experiments)

yoi argfoaled siffrdcudr @ w9 g
ArgfeHIgd Ud i JfMhedr fageiyor
& foIu STeT BIgdd dIR HRAT 8 dl HH
d HH U Snfhd/ @j@?‘éﬂ (Dependent/
response) <N AR TP W @E’ﬁ? SICT &l
quie HRaT B |

il ARGl : Od i AT
fagoior & foIU STer Bisel dIR BT 8 al
BH A B T ST/ Gﬁ'@ﬂﬂ (Dependent/
response) X BT JMaedd ' qAT <l
ERIGaI (Classification) @R S IRCACSIED

Ud e BT YANTTHS el § JuiF

=

WYad «did AMBUAT : TET B |
P H A Th AT /IAfbar wR - qe
&ildh, SleH~< Ud TR~ oI d¥fidhRol
TR B AR |

waftha sare feois=: 39 faveyor & forw
STl BIsl § BH X BH Td 3T aR oIl
<P TG gIeH< QI qiidRol =R aftdferd
HERSICER

Reifcddd salfd AMTHAT : ST H HF A
DA U I/ 3rfshar =R qem fersmer,
&l g et i arffevor =xor & |
ARS sdld ABUAT : ST BIgd H
P W BH YD AT /BT TR T
<P, Fe—sild clecH< o dhRol R
B9 A1fRY |

Ufdag @™ Afdeudr : ST BIsd H
P H A TdH AT /AT =R qer

‘



i AL AL I—ARATI P AIRLIDT JTHTT HLRATT

ICAR

CIE] (Row) LrEHk (Column) 9 iﬁ?ﬁ? A
PR TR B ARy |

s AW <l AMTHAT : 39 AT &
forT &7 | 9 5 TR W TRy | R 9
T TR TS (Unit)] T =R A (Period),
TP TR AT (Residual), Th TR LITHT
T UH TR BT / IfhaT BT 3D ¢ |

¢ e wife AfMHeuqr : Ser wigd H
HH U BH T AT /fHAT TR qAl
YATDHIE 7 Wife T 99 Wiie A aifiaRor
TR IO BT SMITIF ¢ |

s fie Redce wire I TH e : Ser Bvigd
H B A BH YD AT/ 3hAT AR T
IABIE, A9 Wi, 99 Wic d dq9—ad
e dleie IR qEfeRoT o) affd 8T
NI 2 |

« e waeIiRaa f¥deuqr, g1 AU
BxC : Sl Bisd H Y&, 99 w@iic,
AI—re(1) {99 wWie ¥ e W 1} 3R
Ae-wile (2) 99 wic H Bdex WX 21}
Erede, IR BN TR afold BT Mavddh
g qAT HF W B TS IMBT /gfhar =R
g 17y |

« e waRIRId sffieeds, g1 AxB
99 CxD : ST WIS H HH F HH 6
T il /ICAHIH, Th A le—dlch<
BFex 1, T B Wiie—gIch< Bdex 2, Udh
9 Wic dicH< Hdex 1, T 99 Wic
EIeH~< haex 2 AR HH T HH Th T/
IfHAT AR BAT AMRY | AT b IRIEr |
Th A A Snfa /i Wi eids
THa HR fATelyor &=A7 81 a1 I _ B
AMbsl oI ufafte sifalRed diaa & )
B |

e ey wiic AMMHeUT : ST BIsa H
P H A TdH AT /AT TR qer
Mg, afds Rgu, Swrr gy =
gfofd BT 3MaI® ¢ |

o AT RIS AHeUAT : : SIel
B W BH F B U A/ 3har aR-
AT EIei< Hhaex TR BT TS 2 |

(3) ager fagemwor

* W® "ch fATa¥l : T[CT BIsd H HA
q HH Uh HEHSG / IRATTHS A9 @R
BT 41U |

e fadce fAZdvor: Sl BIgd TIR B
A B W HH USRI /e

(Dependent/response) dAT  Tdh  HHATHD
TATHRT (Classification) X 3l |

(4)wl=@:aﬁaa:r§ar&laﬁ
ATTA BT AETERT AT STeT BIgd
H <1 SN /AT B T U wdlfebdT
TAT TP IeH—< TR BT MMAD ¢ |

o dumrfaca  If—vwgIeR  favayor:  Srer
BIsd ¥ HH A HH Ud HEHS [dII¥0T
TR TAT Y aifThror (Classification) X &l

wifeaanta fagawur frore sagvur afga

gf*ede UAUSRUHE. WIRZHR o]
qcd & AT (access) A D foIv JevIIRe
http://www.iasri.res.in/sscnars  J3TR.Yel. H TIgY
PN, U BRd B [T U8 Gel SR | 379
TRINThdT Ugdrd d Urids elgy &N, T 3
(Log on) §cd fdeid X | WAl Uga™
g gNds U 1 & folU e Hed @
el PR Aqdl A HALAH. 75 fdoell B
TR SIfIBRI | Fd B M U
PR AD 2 |
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URAL sTATISTICS RESSY

=TE
e . i Com . T B il P} T P i
e D Ve leeeen losk lesip
B g odbd EEEURRE FE R Sgnie & +
a7 - - I:‘_;u. - s Paps laldps Sk s
I—E‘ e
||||| arn

ST 3i (Log on) &_d & 71 U3 eIl I8l UR YATelSSl SICT (Analyse Data) UR fdetd &

3 e UBR BT fIeevor Ui 931 8, 99 R W Y T JhR &, Jerers H=] (Combo
Box) ¥ AiR&T® I faveiyor @1 fafer &1 o9 & |

IQIERVT 1: I8 W 8H [qda-rd |aiRegay (Descriptive Statistics) fageryor @1 AU wqd
P V2 ¢ safert S ey &1 o+ fhar 21

IiRTHIY fageiye fAf == & 918 99 STeT BIsd &I Id9 HRAT 8 oTgdT fageryor g &=em
2| 3AP foIT 1SS (Browse) e TR felds PR STl BIgal SOH! adq R I ured & of | 3R
Bigd @ Refd whi= vife & W= 2|
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Il = ¥ R A JHR B TeAdl 81 S A1 g a9 $ oy RAT RietaRe 9 R fdersd
PN | YT oI (NEXT) 9 faeih B 31Tl &R Pl 3R 93 |
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RaL sTaTITIGS Res®

TRANThAl JBT R S BR DAl © b SICT & T AMeRT [aeetyor & fory AfMferT gy & srera
&Y dife Terd IR U 9 81| Uraell & M, 38R Ada-ie (casesensitive)%\' gufeTq B! i)
(Spelling) 3TMALTH T, A $ SCIERVT H, fw dsyp, (Ao TR oy € o fadamrens AiRegat
T &R & o FEl &1 e e [eed g7 fog & 59 SR whie 2ifc 7 <@r I |ahd
2| 319 FHYT (Finish) g1 fefd R GRUM Wi &x ofd & | aRUM 39 TR & —

3 ea T RRUY. WiRG®I WOET Uidd gRT AiRkegag fageryo

uTed URUH Pl 89 9 IRSIUG  (Save RTF) 94 fdadd o) Sfad M & 99 o) ofd 21 afe
TRINTHAT B g o fb RO § P18 el 81 T 8 a7 =R & o949 § uRads &)1 & a1 U
IR faweryor fHvdl 3T iffdRor TR R UI &A1 & a7 U8l U< IR &1 | &) ‘M 96 (GO
BACK) ¢+ fdefe PR g f42eiyor U &% Hebdl & | $9 SaleRvl H 84 =Rl & M P Sugdd
F TR TIZY fHAT AT [Tl SRR H 8H <8T IR+ & WA W ATSH (Il B aIq B |

JGIERUT 2 39 IQERUT & ARIH 9§ e [Solig ey ey ga fdar S &7 7
AV URITUT STfHdHTT (Dessign of Experiments) cq B REIESISEI ﬁq@ < fSormg fageryo
fafer &1 o= axa 2 |
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i AL AL I—ARATI P AIRLIDT JTHTT HLRATT

ICAR

g9 I8 TR RBD.xls STC] BIgdl Pl STSS g P ATIH I 3UlIS HRd © | BIgdl TS 8
P YT JIc de fddie Y AT & Tel TR B IR ded 2 |

39 AYH U R0 IR oid & & Ser wigal # SulRerd |+l 3if¥eid (Record) faveryor &
fore /S (Import) 81 7T € 37qaT 981 | SH Sl BIsd H AR U 72 Jif¥eid & dor a4l 72
ey favetyor & forg s7d 81 T €| 319 3Mfa 3R afiehxor =Rl &1 o9 dRd & | g9 SIel
HIge # AT =R yield 3R THIBIT TR block T trt & | 37 TRI BT T S <9 & e ASH
foeTepr B foar & R e o w9 e § <@ Fahd € | 9= @Ri & 9 Bie o g8
2| afe g RUIE & g7 W o € @1 &9 forg 9ad €| 899 I8 R Al &1 A e qe
RS DI Fiei< forar 2 | fATTT & 31Tl R & 3R de- & folU e 9 e o 2 |
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3 ea T RRUY. WiRG®I WOET Uidd gRT AiRkegag fageryo

9 SQTeNUT ¥ g8+ died fawadr fageryor
(Contrast Analysis) T fear € IR i
JMIeUBAT B ol Enable Contrast U% T8 Pl
e SRR fawHar fagersor & |fha B o d
21 o 9 Sredewd &1 fAyaar fagemor ura
FRAT & I2 AU GIUTFAR 9 T <d B 3R
Tores A AT W H 39 UeR @d § 6
TNl BT Bl SiTs I 81| fawHar fageryor
U BR b ufehar U | 3 R @ B/
Ahdl & 3Afly Udh R dd ddb Ud gcd
fdeTr AT BN ofd db b AMARIDATIHR
S & faywar faweryor gra =1 ) foran
S| gof B W SFTel TRUT H g & fory
TR< g foeld B 2 |

39 WR W UYga W 8 994 aN fh
AR RUTE {5 daHR w=qd 81 | 1 whi wife
H Y av® Al B FAT B forar MAT '
g R & affafera &= 2|

T YOI B UR FHIUA (Finish) 9 et dR 1 fIeeiyor gr &R form 2 |
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ICAR

Trers

3fede TAURRUNA. WiRGDH™I AUl
qidd, ser faveryor & forv o= o U4

AT B DI MMATTHAT ol & Flfd fageryor
AR AT—ALRALAH, T3 faeell # wnfid qa”
W QU & R Acdd b ARIH A TANTEHAT Bl
U B ST & | MR ISR ST JoTet!
P 3dYP 39 UIee] Bl 3Mbol B [ATATI Y
TR AN B AMIad 81 38 2| I8 died
DI FHI S AGUANT & A1, T& TDI A IAD
Apel & AT § HE—H 2 | YANTHdAl Bl
TR IR BRI A A | I§ &I H A 8Y
AT G AT SISl WIgel INfe <9 1Y 77 8
Rorad Tfd goT U g | I8 & E
I 2 fb UIdd, sexdc TRIWIRR (Internet
Explorer) H 3rfra 3TJhel (campatible) g | IR
R STTHT U FR1er Yorell & SI=<id 31 dTel
TS AT BB ST I dlel &3 bl
S8l anfl e v M.l Ugd, AT
T PRAR © I8 U IS /AR /&
P B TS S TS, IMUHIIT R
3 forg, Sfua Argw |, aRASHT FR—®, .
[AAH. P A FHd © | SHD A9 IS

frd) Ig & wrs el Tsy H uRddd
amar 81 a1 afasg 7wy Y gRafdd 8 a1 97
A AT Hxe & forv Sferad 7w 9 991

ST 2 | TANThdT Bl fhadl ¥ bR, FTFeday

Hhd ¢ |
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dolicd A Hfer fafdefipur:
b AiRRIDRI HcAidbol

HAIY R[STe, HHGY AR 48, fSumel T, Ioid I [AR, 9 9,
U1 AR, SIS eadlel Ud fdg Rig 2amad

L31ES

S I H HAicd & fafr= [l § $iy
fafaefixor @1 = @1 her fRar T B
PACH 5T H B B YGIA A DT eI
A D ol 20 9Y BT @R (1985—2005) BT
<1 9 # foRra fear e 21 () gd fave
IR FITST BT T (1985—1995) AR (i) U<
fIeq @UR G & FT (1995-2005) | H
fafefiexor &1 sleme &= @ forw fafi=
JAfHTH IUTT GeADld D &I fbhar T
2| SN 3FTT & URUTH & U FoAdT & b By
fafaeiiepvor, 1985—1995 @1 ToAT H 1995—2005
H arer o, den go el # qoi fafdeiewor,
o el 4 Aegw AfeeR dur §9
RTeli o fdor e, SR B § B
fereTere © |

==

IS 3MPR @& HaT H HIGGT HEd Yollell
A {Y dbloud BAAT AT BHA YOMell AT T
Iedl & gRac P By H fafdefienror et Sar
2| PN fAfaedievo &8 3% 9 31t amvers
A UGl B 9 @I T O 7 | TS
fpel 3R waret yomell H gaalid dRel d BN
IR sty gk H foaid 9¢ wET ? SR

yfauifors gafaRor &1 e der e et
& FANH & U 3rgdd ARl 99T © (&,
1996) | Hacl fAfdedfievor a1 e 3R gexfded
TIDT A BT ST Adhar g, (1) &fiot fafadiasor,
TTH B UOTTell | IETY— AT A e
P SISPY B MR TR fHar S g1 (2)
afdhra fafaefiexor, o seam Tfafafery
I Sired @ forw fdy oma € gafom, uw
Ffcd # Y fAfdeha=or o A o 9o &
fore arefs 2|

| o faferar

39 eI H PBAed I b 9 el
(= 1) & v@ PN AR IETErE Gl B
forar mar 2| 3 wa 9 g™, IEf, 9o,
HINT BT B P Ued H dgad BT fageryor
o T 2 | IETaT Wl O 37T, g, e,
IS, IR 3R TdIar &1 1985—2005 &1 3T
% forv sy fhar mr ® | favg @R e
I IHSd B UUTd BT Bhicd H JUIT B
% for¥ 20 auf & STeT @ a1 RN # fawrf
foar wrar (1) qd fdeq AR FITST T 1985 A
1995 T 3R (i) U fIva =R HIew g
1995 W 2005 T® | 39 eqy= # famferRaa
SXIHTA fhaT T |




(1) EhsTa Jadid (HI):
HI = 5 P2
T8t P = A/ ZA; ith YapdT 37 3T # Ifafafer
qoIT el Attt w1 1T ¥ |

(2) R fafderar gaaia (SI)

SI=1-2 P2

SIET Py = A/ ZA; ith IehaT a1 :ma ¥ wrfafafd
qm wel AR @1 U B FR SI
JABID YA B Aorald 8l Al I§ SHIT BT &
& a8 Rt o fy wad STH & ol @
2 | 3R SIqADIh T & AAoTdld & ol g 3R
oAl & b 39 el 7 fofdy 9oR &7 waa
SR Sl 2

(3) TEHgAR® (EI):

El=Zi Pi* log (1/P;)

SEl, Pi=A/IA it I®Bar Am g A
Tffafy qer Gor fafafrt @1 U 81 9 R
El GaHid IR & Aolald © Al I§ AT Bl
g f@ ' Rer e oy v oo & o

N © 3R R El Yadbid A&l § ol I8
T w=ar @ & SO Rra & fafdy ger @
TSl ST STl # |

(4) snftra awia(01)

Ol = 3 {Pi - (1/N)}2/[1/N]

&l NS¢ S arell fof H¥et 2 |

(5) afferepad 3TgUT erhih (IMP)

IMP=Max Pi

3R IMP aHI T Hael ARy DI gerar
g AT IMP U Hoe fAfderar &1 geifar 2 |

afomm 3% ==

JER 9 B oY ABIb gl Bl AT
B B F Al AR W g9 UBR aHiga fhar
AT B | BfheTel Fadbidh 3R SAf¥dHaH AU
AdbIdh (35 TH U) & AR, U Fadbidh
TR W 0.33 B 99 I8 R YUl fAfEBRor 71
ST | 3R gAHid 034 F 066 B d1d ©
ar g8 "o fAfdfiaxor &1 fa @ear & s
067 3R 1.0 & I FaABIH B AR B
gerfar 2| R, i ok oifira Jaaie
& HAdd, R GBS YA 3R 033 & I
g dl, I8 el faRvsar & w4 H A Sl
2| gAdIdh 0.34 3R 066 B 19 Y87 U AH
fafqefievor oIk 067 | 1.0 & 919 |/ TR Yol
fafaefrer=or AT ST 2 |
QI S7afddl 1985—1995 3R 1995—2005 @& forg
ST | IUET BT TS B, Forgdr guiH drferant
1 % faar T 2| sfherd ga@ie & IR
AR T o7l & forg, ugel! ok gadl rafe
H U gAdid 05366 3R 05961 B, ST HeIH
fafaelia=or &1 Fava @_ar = | REg, BIaR,
R, Aiedl, deM, dOTR, 9Rars, dedi,
IR, TR, Taawi 3R IR o7l &1
gfhsTel Yadic, aFl @l & forg 3= 3iiR
033 @ 919 8, 9 gui fafqefiaxor &1 eriar 2 |
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STAR T [57et @ fofw sfheral Yadia uge
3R AN 7@l & foTy shHen: 0.4465 3IR 0.0045
g, ot f& ugeh srafy # wemw fAfdehawor qen
A Ay # got fafaefieRor @7 geiar ¥ | ugel
A H ITadH Efheid gaAdIh &0 dig
fSTel (0.7932) &7 URIT AT &, qAT A 3[AS
& forw S=aan efhetd Jadmia Igul Tl (0.
8131) T UTKT 1T | TSl 3R T AAY d
# gHaR RTel &1 gfherel qadic HHIT: 0.3436
3R 03459 TAT B STl &1 HHAM: 0.3855
3R 03625 WISl B3AT 2 Sl AegH [AfIefiapvor
B AT B | BT el # ugal srafy & forg
7egq fafddfiaer (0.5199) IR g @y #
Had fagysar (0.6862) TR Y | RN el
H ggell 3@y & forw gof fafaefiavor (0.3126)
T A 3rafy # ey fafaefievor (0.4026) B |

X R B IAWR W AT W B b FA
gadbipl H UH & gRemd ©, A ddd
gftheTel TADBIS & URMH Pl FHASAT AT & |
349 57l # wddt Ued 7 goi fafadiavor & fog
TR HRYT Afdy qafaRoii eRe! o9, 99 &
I &1 Sl F9 faaRer €1 wd e #
IETd BT I HRT HY BT ARG 2 |

Tt gROMAT @ MR W (ATfetdl —2) uaT
TIAdT & b /B Tl B BIgH W HIcd A
S W BN N FHSIT BT B WA g91T T8
fewarg uear | <ifd @o et S Frar g,
PISF], 3R REFT H wegg= &1 gl @il
# wad Ued § H uRadw s gear B
T fafdefiaser Yamia i wR TR &, a0
A AR W A= S srerfq gof fafaefieo,
e fAfaavor ik et favivsrar 3 famfora
fhar ar 2| afiexor <M1 eI 1985—95
3R 1995—2005 @I 37afy & fog a=ram = 7 |
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1. PACd YS U T (@ T Sf), SRRISRT
3JH gpHIHT U wefeReaa— 1985—2005.

2. g, MR, @&. (1985). T TS 3
SR HIA 3B TheaR 39 NN
SRede 39 SR Wew, SfSu9 SHd 2%
UIheeRel ghMIAad, 45(3): 307—322.
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S I dTef® T WRHRAT SRR UATeTRT,
aref fase. 42(2):170—182.
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&, 2 (2004). TRIGTOR SRARATDIHIA
3T Wy URR Yed, fSekfime Uve

Giferl) sfRrae, shMiHad Uue ulafcamd
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SERAIGYT 1 3f<¥eYe WA 34
f$AT U e olad uAIfei, ofg ¥l U%h
T g JARMNET Sa 3% URideraRe
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6. 8 T Ul, {AR, 3R vd R4, IR @,
2006. STSARATHIHIE 3h eI THIFTaR:
I, fSerfim< Us ¢8 sHellay=
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7. M9, 91 TH, A (1996) SRARATHIHIM
ve f& Al oladl: T A¥e g Wwig a9 Ued
3 YRIFereR T Uelex e, 3iedd o+
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AL AL I—ARATI P AIRLIDT JTHTT HLRATT

dTfeTdT—1.®AcH

®. ol gfhaa Rrrras

kil S GEar R CEQED
1985-95 1995-05 1985-95 1995-05
1§ o= 0.5366* 0.5961* 0.4634* 0.4039*
2§ 2Em 0.4465* 0.0045** 0.5535* 0.9955**
3 ReEgt 0.1721** 0.2696** 0.8279** 0.7304**
4 PR 0.2538** 0.2162** 0.7462** 0.7838**
5 i - 0.2541** - 0.7459**
6 RyEn 0.3126** 0.4205* 0.6874** 0.5795*
7 gmR 0.3436* 0.3459* 0.6564* 0.6541*
8  fygwiqw 02253 0.3262" 0.7747* 0.6738"
9 = ¢eg 07932 0.6738 0.2068 0.3262
10 g . 0.8131 : 0.1869
M1 arge 0.3855* 0.3628* 0.6145* 0.6372*
12 e 0.5199* 0.6862 0.4801* 0.3138
13w 0.2997** 0.3233** 0.7003** 0.6767**
14 ¥ 0.1806** 0.2174** 0.8194** 0.7826**
15 TR - 04571 - 0.8429*
16 JorrH 0.1579** 0.1466** 0.8421** 0.8534**
17 fRomR 0.2552** 0.2818** 0.7448** 0.7182**
18 grreidIe - 02376 - 0.7624*
19 grare 0.1805** 0.1584** 0.8195** 0.8416**
20 e - 01949 - 0.8051*
21 g - 01668 -  0.8332*
22 3 e 0.681 0.7057 0.329 0.2943
23 yoorrS 0.1848** 0.1549** 0.8152** 0.8451**
24 fyex 0.2392** 0.2392** 0.7608** 0.7608**
25 et 0.2478** 0.1302** 0.7522** 0.8698**
26 IR 0.2112** 0.2192** 0.7888** 0.7808**
27 Fa - 0.1580** - 0.8420*

H Py fafaediesor |

RESL |
JADID

1985-95
0.5126*

0.5685*
0.8731**
0.7422**
0.6872**
0.6569*
0.7823**
0.241
0.6325*
0.4489*
0.6614**
0.8587**
0.9325**
0.7616™*

0.8481**

0.313
0.8653**
0.7958**
0.7427**
0.7997**

1995-05
0.4450*

0.9989**
0.7520**
0.7830**
0.7158**
0.6101*
0.5844*
0.6447*
0.327
0.214
0.6311*
0.322
0.6867**
0.7941**
0.8746™*
0.9350**
0.7501**
0.7876™*
0.8752**
0.7763**
0.8417**
0.33
0.8949**
0.7577**
0.9062**
0.7635**
0.8816**

g

GGEIEY
1985-95 1995-05 1985-95
0.4669* 0.4060* 0.5903*
0.5583* 0.8932** 0.4912*
0.8425** 0.7410** 0.1893**

- 0.7613**0.2792
0.7613** 0.7917* -
0.7004** 0.5887* 0.3319**
0.6610* 0.6598* 0.3780*
0.7816** 0.6801** 0.2478**

0.213 0.331 0.873
- 0.193 -
0.6192*

0.6496* 0.4241*

0.4872* 0.315 0.5719*

0.7105** 0.6902** 0.3297**

0.8323** 0.7917** 0.1987**
- 0.8526**

0.8526™* 0.8628™* 0.1737**

0.7511** 0.7308** 0.2807**
- 0.7714** -

0.8323** 0.8526™* 0.1986**
- 0.8222**

- 0.8425** -
0.316  0.294 0.729
0.8323** 0.8628™* 0.2033**
0.7714** 0.7714** 0.2631**
0.7613** 0.8831** 0.2726™*
0.8019** 0.7917** 0.2323**

- 0.8526**

'H'I"F@JIE'T—W :

s wH WY

1995-05
0.6557*

0.0050**
0.2966**
0.2378**
0.2795**
0.4626*
0.3805*
0.3288**
0.741
0.894
0.3991*
0.755
0.3556*
0.2391**
0.1728**
0.1613**
0.3100**
0.2614**
0.1742**
0.2144**
0.1835**
0.776
0.1704**
0.2631**
0.1432**
0.2411**
0.1738**

2016-17



ATfeThi—2. T oAl & ol Fadbih b1 aifihvor |

Yadbid T qffHIor el @ S ey
(1985-1995) (1985-1995)
i Secf <1 3 ulee s&q <1 31
N % N :

ot fafdeeRor 13 65.0 19 70.4 0.880 NS
e fafaefieor 5 25.0 4 14.8 (P = 0.644)
BTl fasiysTen 2 10.0 4 14.8
T 20 100.0 27 100.0

el

qAITHI—3. oI GAdid & AER R Al & afiaor

Jafy RTetl &1t
@ ) AR AT, fRIEEITeR, Al (4 fo1a)  SgUl, PIeT, SR BT
TR, g, AR, 916, IR IR HIS |
IRTADIC, AR, AR, DR,
AMRISRT | (19 T57e) STk 2r&wy,
RMERT, 899 3R THER |
Ugell e (4 )
T @ el B qof fafdeieRr wemm fafdeesor RMEnT, Afew, dI9MYR, BIAR, T,
THROT el faerysTan IR, FRIHHITR, IR, Joal, H¥R,
gRars, fEgH @ik demm™ (13 f7el)
IR BT | (5 fo7etl) e F=ig 3R
BN DS |
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ojd9Ibdl & 3libciol U SN-AdAIo=T 3R
3BI1EA ofdllol Bl U

3T HAR Ulel, T HAR Ulel, TATANR, Hfddl ggdr Ud Heaurel 48

AR

3MIARIHAT T Heedqul IRMICR ©, ot
M0 BY A UGy AR U goi=- H ATERIH
uR & folw ganr fHar Srar g1 afed 4,
fafr=1 urfre Rerfaal & fog srgalRiedr &
3Mded & fore fafr= fafderi Suerer ¥ gufv
A T W Bly AW AMAREBAT BT AR A
YST T8 BRcil TAT ATl TS &l ¥ 3R
s & SrgdfR¥iear & g @Ig forepy g el
g T | i Rerfodl # emgaRiedr &
A & forg a1E sifeea Ty Sueter EF 7 |
9 O H UG ®Y I KM 8 dTel g
ITARID Yraret, SR &1 Hdgeierdr gd
RITFIEAT &1 e faar am 2
g

IMARIH TR €chi BT Udh  Held
2, SHflU UJARY Hchl & 3Mbed & foIv
fFeforRaa = fAferal &1 waRT o a2 iRk

SMFARIHAT BT AFATT YARYT TCHhi o A A
g B T

1. TAMET (BvS9H, 1963)
2. ARSUAVS (Yexd iR offwad, 1971)
3. UHTA (Evdell, 1977)
JAA I H AARIBAT & Yol
T 0.1, 0.25, 0.5 TAT 0.75 ford T T |
faeemor & foRl dvgex U™ UEUUd
—3MSTATE ¥ forg T 2 |

UG STTA I TATE
AR & JUTEY AFA & I9d D
IR H G YT BRA D ol == STer
Aew & fafr=1 &M grafeld w9 99”1 1Y |
IMgaftihdr & -1 grafers A1 & forg
-1 eifps oTRe fHU U qr AT,
TAUS dT RSUH Ual faffrll &1 o axa
YR "ehl & ANTHE 3Mdbied ufaesl ura
fbU T qAT IUTEY SMIARIDHAT BT 3HATeher
fhar AT | 2 & STEY IIFAT DI BRI
& A Hgford R srgfera < Refaal &
9o diferdr 1 H Q3 T 2| 9 arferar |
T8 TWT O WHhAT & & Aferd e srEgferd
Al Refedl @& fog o fdg v gRomH
TIARIBAT & IFUTEY JATheTl & IRl qAT
Wi & foly U o/ AMl & |9+ © | dfd
TR MBI I "edT UANTHSG AT &
fafea Shafds iR S84 & —smse @l
BT qB- -8l ©, dfed daad # fAorigs
JMH R Uga & ford 58 A fhar Sirem
ey | ffdaa w1 4 wfie 7 f5d 99 wR
HRABIG ATTROT BT Secitl BN | SN I8
fAepy fFrpert b STUTET SIFA BT YAFHROT
el & faveyor & fog s eR® 7 |

T 9= iR S sEET & fagor @
qqd

grRoT B fF TATA IR IRsSUHTS fafef &
ReTs o= gomal & A1 9= w9 9 faaRka




STFARIGT & SMhe TR IR—AM AR IFUTET AFAT HT 1T - )

g &1 offhd UT BH9m A8 BIaT SR Sfipel

g URUT SEEET SN § gdfor)

BT fIdROT STATHT 81 Ahdl & AT I ATH=
SHEE & faf=t surd & A= gredl @
AY T SAERT © Hs0T gR1 Rigere fhan
7| 59 YHR URUMH fHf3d SHaRar s’
B Adhdl B @ Y WE b RAfT @ik IR
T I B ReIfer § uraer Rirgere fvg g |
T UR™ H whd Ry O &R sniey
BT & YAFHRYN & YA Bl Sird B T 3R
g drfersr 2 # &y T € | arferadr 2 # 39
1T BT TIERTAT AT &, b 3fepfera yrafered A9
yfera w1 (TRT 8fivad) @ Y § | of: |l
JMBAB! DI IAMAA BB 0P Mol W

Agifdd Y H IRSUATS AT TaRT =&l &)
ST b 9T YARTIEG 8t U fhy 1Y |

WM yFd & qHeT & eddd & oy
faf=T =l @ Q1 SN @ AT de 8T
greell & a1 Srgural e aRomHl ST
ST & f3a fhar Tar | s9 yeR aRom
Rgeie fbg Mg qer gt fby g aRemEt
drferat 3 # faamar 1 g | difeldT 3 | I8 <@
ST FodT & b @IS A1 efdad uraferd a0
% FHIT 81 ©, ol 98 quNdr 7 &b 1 S
3 fasor o forw fafy @0 iR & Sifg &= &1
MMITIHT B |

faaR &A1 TRy Wl B Wb 8T AT IRATHTI

arferadr 1: wgford SR srigfera Rerferdl # fafr=1 faferal & ured sirgafresen o1 srgem

Rerfa yrafersd |14 faferat 3TEA ATH A
?:l*_g"%lﬁ 0.1 ANOVA 0.0750 (0.1665)
REML 0.1099 (0.1665)

ML 0.0878 (0.1488)

0.25 ANOVA 0.2201 (0.2509)

REML 0.2347 (0.2729)

ML 0.2011 (0.2483)

0.50 ANOVA 0.4638 (0.4876)

REML 0.4681 (0.4876)

ML 0.4217 (0.4486)

0.75 ANOVA 0.7077 (0.7156)

REML 0.7085 (0.7156)

ML 0.6525 (0.6658)

Wf_gﬂ%'lﬁ 0.1 ANOVA 0.0795 (0.1661)
REML 0.1192 (0.1661)

ML 0.0879 (0.1418)

0.25 ANOVA 0.2356 (0.2873)

REML 0.2468 (0.2773)
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Rerfa

yrafdd |19
ML

0.50 ANOVA

REML

ML

0.75 ANOVA

REML

ML

faferat

3T 3Tha
0.2102 (0.2532)

0.4809 (0.5070)
0.4900 (0.5051)
0.4392 (0.4623)
0.7340 (0.7471)
0.7349 (0.7348)

0.6749 (0.6817)

* PRd H U T eifes WeHR JFAFT & o1 &1 UTal sTgaiRiedr & JgAF & ddhd ©

arfa®T 2: Fgfia S | fafi=T Rl g1 ura iaRedr &1 smdhe

HAGYOT BT IJJUTd

0.8,0.2

0.8,0.2

yrafas w4 Id AR
0.1,0.75 0.23
0.1,0.5 0.18
0.25,0.1 0.22
0.25,0.5 0.30
0.25,0.75 0.35
0.50 ,0.75 0.55
0.75,0.1 0.62
0.5,0.1 0.42

faferat
ANOVA
REML
ML
ANOVA
REML
ML
ANOVA
REML
ML
ANOVA
REML
ML
ANOVA
REML
ML
ANOVA
REML
ML
ANOVA
REML
ML
ANOVA

TSI AT
0.1519 (0.2243)
0.1797 (0.2174)
0.1507 (0.2093)
0.1304 (0.1136)
0.1549 (0.2093)
0.1278 (0.1853)
0.1866 (0.2523)
0.2046 (0.2589)
0.1735 (0.2256)
0.2626 (0.3049)
0.2745 (0.3049)
0.2377 (0.2764)
0.2996 (0.3401)
0.3095 (0.3401)
0.2707 (0.3042)
0.5091 (0.5282)
0.5124 (0.5282)
0.463 9(0.4883)
0.5468 (0.5665)
0.5495 (0.5665)
0.4995 (0.5203)
0.3672 (0.3984)
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STFARIGT & SMhe TR IR—AM AR IFUTET AFAT HT 1T - )

U &1 IJuld  grdferd A 3IAEd WR faferat JYTEY ATH
REML 0.3745 (0.3984)
ML 0.3323 (0.3652)
0.1,0.25 0.13 ANOVA 0.0989 (0.1777)
REML 0.1287 (0.1777)
ML 0.1043 (0.1630)
0.5,0.25 0.45 ANOVA 0.4106 (0.4383)
REML 0.4173 (0.4383)
ML 0.3722 (0.4002)
0.75,0.25 0.65 ANOVA 0.5969 (0.6171)
REML 0.5989 (0.6171)
ML 0.5467 (0.5636)
0.75,0.50 0.70 ANOVA 0.6573 (0.6719)
REML 0.6584 (0.6719)
ML 0.6042 (0.6165)

* HKd H QI T aifes War JFaFl & ford € ura sTgailRiedr & AgarFl & ddd ©

TIfAST 3: 0.10 3MR 0.25 SFTIARTHAT & AT & TAHAT & 3707 Tl ITARIHAT & FFA
& U B IR A= wIHl & graferd A9 & A1 A= IuTal WX HguUl SEwIT & U

WYY BT JqUd  YrEafad a9 IEd IR wE A faftEar sruTed s

0.8,0.2 0.10,0.25 0.22 0,10 ANOVA 0.0040 (0.1437)
REML 0.0661 (0.1467)
ML 0.0516 (0.1341)
0.8,0.2 0.10,0.25 0.22 10,0 ANOVA -0.0097 (0.1320)
REML 0.0594 (0.1320)
ML 0.0453 (0.1191)
0.2,0.8 0.10,0.25 0.22 0,10 ANOVA 0.0093 (0.1451)
REML 0.0683 (0.1452)
ML 0.0534 (0.1302)
0.2,0.8 0.10,0.25 0.22 10,0 ANOVA -0.0031 (0.1360)
REML 0.0639 (0.1360)
ML 0.0490 (0.1256)
0.8,0.2 0.25,0.75 0.35 10,0 ANOVA 0.0055 (0.1413)
REML 0.0692 (0.1413)
ML 0.0530 (0.1205)
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WY BT JqUd  Yrafad 99 IEd IR

0.8,0.2 0.25,0.75 0.35
0.2,0.8 0.75,0.25 0.35
0.2,0.8 0.75,0.25 0.35

AL AL I—ARATI P AIRLIDT JTHTT HLRATT

E A faftEr sy s
0,10 ANOVA  0.0162 (0.1407)
REML 0.0718 (0.1407)
ML 0.0564 (0.1374
10,0 ANOVA  0.0309 (0.1648)
REML 0.0857 (0.1648)
ML 0.0677 (0.1410)
0,10 ANOVA  0.0388 (0.1594)
REML 0.0845 (0.1594)
ML 0.0670 (0.1456)

* pred § A T oifes Wil sgAMl & ol 8 UK AgaiRiedT & AgH b Had ©

dad

1.

3.

aifear dd. Ud Ufd Ud. (2003). 3MH
e T Bife BRefaferfe,
(TUfTES UTotde RUTE) SMEUTHRIRSTS, S
faeeti—12.

BRI BIW (1977). HAAHA ARDHAIES
TS g dRTE FHEe TREHTE UUS
¢ Relfes Ui, SRAE &I 3MREA
wfeRedme THAIRITeE 72: 320—340.

TevdT VISR, (1963). Rictlae™ sA<a™

VTE URIUfdes SiRfed Usdid,

wefeReme SMfed Uvs wiie SifeT, 9o
Rda @isfier ufcdde™ 98 Tal, A9
ThSHT 3T ATSIS, 141—163.

e TE.El Ud iR A AR (1971) Rava
JTH $e¥ &Ald ShIRHIE dF sl Ao
IR 3Tgadd, STAIACHI, 58: 545—554.
UUTH—3MS UAY (1995) TEH
TARAT, YU
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gloll f&on3ll 3 WAt Bl gars diFdadl # gl a2
3Uol 3lidboiol ® oo BAc ders gAMer fafér
a4 Rig g dieR Igdg

IRaay # Y AiRegadr &1 e ot
g ¥ HEdQUl WM | BHd IR P
AR & Vh = "cd & | ol o
TS & ol &b Ud HAd B U AR
AT SUST &R B IR TR BT S § | IRay
H BEd &Fhd @ 3ifdg JUT U IR B
JUS &R BT IGHAM AR AIRKIBIE]
ERT fasfd d=fee “Bad ders vIRT fafer
SRT “ufreel |deror ifr” & MR W ura fhd
S |

F[A BHA ETBA BT 86% A IJARATS
gqRerd (Temporarilly Settled) 372141 ‘i—aﬁlﬁ@
(Land Records) At H EIC:UT ArorET fafey (Complete
enumeration method), 9% AP ?Qﬂ—s; aferd
(Permanantly Settled) Irodi H Effﬁ AR DT
B AIGT PR D U Th UOIRI Bl

JTUAT  (Establishment of an agency for reporting

I, Il (30 AT 50 HIeR), RIS ¢ /IR
(1, 2, 5, 10, 20, 50, 100, 200 3R 500 UTH TAT
1, 2 3R 5 fHa™) AT SelagIfFG TR,
IR ai-@r @Iﬁ(String), TIC UEl (Hessian Cloth),
FHIS B Ul (STE BT AT o7 & o),
] AT STeRdT ol (YUHRYT Ud ATferamtall /
XISl Y@ @ forg), fe=r W arferert, srgaw
QRATBT oIl ATGID AT ATADBH - Pl
3TMaRIH BT B |

faft=1 <ot @ == wael 8 B
Hels YANT & TANTHS Wi &I MHid 3R
IMHR = B | Af¥amier Tl # HEell & ATAR
TANTHS ie B MBI DR, RATDT,
FHITE, ST IR qIdR Td MHR 5 HIeX x
5 HIeY, 10 HIeX X 10 #HIex, 10 HIcX x 5 HIcx
AT 1.7145 W A1 | SR IR I H
BT Bl ® HAA Hels GANT & forw

of Agriculture Statistics)" TTH® JISTI @ I
gfcree! Aderor fafy qoIr 5% ershel IR—Hfade
(Non-Reporting) gl ¥ AfaTd I B MR
R B &%hd B 3ifbs THa fhd S B |
B UG &) Pl IGAM Tfrasl FdeTor
fafr grr ord vd wiega fAgemer, 3y v
fHa™ HeuTol HTeld, YR WRGR $I A
B MBI AT (General crop estimation

YANTICHSD Wiic Bl AThid FqHarg st (Brgst
DI TP oIl B HTs 10 HIex) AT UfFH e
H TANTHG Wiie ®I 3P bR (1.7145
Hrex 3 21

g, 15, SR, dISRT, Jab, Jhell, THID,
WAl S/l BEell & oy 5 Hier x 5 #e”
3MBR & TTBR MBI AR 3RER, IRSI, B,

surveys) TTHD AT & T S axld
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