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1. Inclusion Error Rate
2. Exclusion Error Rate



290 JBU [ ylgils (63,90 anlllas 1dndgy Cudgusro g (a3l OleMb! byl o 13 (g jLwskodon A

S8k ae YA Jlo 6l legs e Voo bl ail s alis 58 a4 Cudgisme 9,90 0
2l Glee wglite Glazog 18,5 S s a4 NS Cils preal Sjgo o a5 L8 S
S G o el

20,3) Loy 588 (G 18 518 ool 990 aSLL a5 8 Sla Sl A 5
a5 L 1 b &l oo el o alols ao o Ligi) ,i5 SIS Lasli ppgo (i bis 5 Canax
Sl ol 3o 49) S8 L poo Ll (a3l pges (3,8 50 R SIS a4 S L LSy 09 ool
228 BIL L ply Sig 0,8 o 488 SIS 4 ,a8 las sl ol 8l vl o albld ws o lawgie dewlxe
@90 o0 Dypo LSy L8, (SxsS 5 S 88 (L L S jse al 4 g w5 e 55
(303 o (50 (335 88 SzrsS SIS 4y 5yl (9 88 Sy sladlss

@liws; slalgls j88 pgs Gles (sl g 588 SIS Lot o J88 e Jolo gl ull
e (V) Jyir £ a0 35

WAR JLo 50 )9S (liwgy sloylgils jo 8 sla s lh Cundg ¥ Joux

288 B pg0 g b By Lo g 8 a8 b

(o0 @) (o0 @) (o5 @) (Ologi &)

YINF VOIA- FVITY FEVVYY

gy slaazil sl

A e ool 950 88 (aSlh 350 50 A5 Wi I3 (b @S B 5N S
b..\;rf)bs E-RVS sAJ)|Q)QSJa>)l |) alols L).:).‘.QSAS@Lb05; w‘uimab;)y wojm
bl 6,180 1o Jilie ;o 0ab olonl Lo pu ,88 o alS o iy (SWil azog Bro b
59 Oez Lol canl 128 GBI Jawgio jo malS oy yiion oboul (g ludigy Bon a8 BIKG asls
‘W}b)‘ Iéd?u: ‘09'“"(54 oals QLMSJ )9 5).93 cj}jfj &j)).:).oﬁksh'bdls.w&a L}"ﬁ) U"‘
3039 Oty o013l 138 BISS @y dzgi (el 38 BISS pg0 (lgv Las i Lol Logs aalgsn ai¥ole
IRCXYPPR Pt BV SOr-L VS
25580 (arls dus o (gl Slewloms )b ol o a5 iz el o azsl ool cnlple
).43 Sl P9 Q‘}" ua.>l.w).: w 6)"'\fw"L‘“" 6‘)4 ‘(_GJLQI’ J.J?u wlf.e{.’ (513 03 r:L?u‘
LS‘"L“" f:'f)LP wb‘fd‘é\bﬁ&ﬂud‘f 4.:‘)&: A>0g LS"\-‘-’Q"‘“-’)L 020 ‘)iu)@d.wl)
olasi > 1 g0 (pl jo (WD oold b Jeadi 4 Gdod g, j0 aS) el goae by,
0 ol 6B bl il Sy, @l e anadt glp axog meed S RS
Qilgs co 38 50 alS ol 10 gzl K Slo 4.8l waler alS g luaigs slas g 05



™ VFoY (biuno;m o) 8 lows = pgu0 9 Comnst Jlow = (sl drangi g ) (GBI (sloniingy dolibuad

olass 435 Sgdme (6094 ey il wles JESl slecslsy laiad b oloax a

JIoges 30l o LB ) B3 e o] Azl 40 g dige Olg (sl g (slad o L
Sl oas ooy las S 88 0 el g i )b slass s abaly (V)

41

414

The reskicaion in the headeoum

415

o s00 _ 1000 00 2000
Yoy )Tk

Sl glace oy slagpind )b dlasi g jlosd o Hi3 uals 2} S0

Voo Jbe ) Vb slagrias )y ol jo (2l Res a5 s plgioe (V) Hloged 4 azgi b
ol a3y Hlas p3 Vv e bl )l sl lpebol Sz Baiod 5o Lol 99 o0 £9 4 (5554
ol

by bl slp gove ilaainge ) 5 ol @ls eSde (oulidihg) olol
Egoge yitr Sy gz Cawl odal (8) 5 (F) oY) Jglox ;o 488 Calises slo o3l gl 9,588
D9 o0 0010 Zrud gl eadi 4 jlails s ulul (6 li80e  a (V) Jgu Cledbl 5l diges S
e @S Glawlie (cwyp @ G 5

0,5 # 51 5V 5 0,85 -5 woyii ¥-F co,i V- (gla gl Lululy lsils ams o Gaios ol 4o
FIVY 5 Y1985 FUAF OYNVA b il a4 il comar oo 45 ond 423,8 JL o
AV sl Il Ll 52aS 5 0,80 Y- (gl il st o i o mor oo S5 31l w00
el e 6 a5 amy ol 58 s gl i a8 551 e 0,
o o YAUA 51 oy 38 e 5 7 (YL & 85 V-1 31y s il L o5 claigSe
W WP T A

B &y () Sl oBiod (nl s30e (il Ghe) 5o B D50 panass wlal
sla)lgls ;0 58 58 4 Gl FeVAAR fls ailiale &j90 4 Wb Lot 588 50 0l 0 i
Clsyy a5 55 clsy 0,85 0-F oIl )3 i e 4 leg YEVEAY alie 5 0,5 £ oV
YOVEY e o Coo JS 0 LSS dil s sl gy Jolas 0,85 £ (oYL (sl lails 4y (9S00
ailyw colo bl 6l g canl (VWA Lo jo Slogi TO- 0 wll 51 eS8, gm) Slogs



290 JBU [ ylgils (63,90 anlllas 1dndgy Cudgusro g (a3l OleMb! byl o 13 (g jLwskodon yYY

A Glegy YEVY . e 4y eSS @l <3 lo  55lail 4y (glazogy 0,85 0-F sl lgils 4y ;9500
ol 5l 9590 Comez JS

4 4255 L S S5 gn 0y VOISl o 538 8IS el (igh i 052
VALY 6 )iS80m iy ol LS dCEYITY) olS cledlbl oll s jlad o ,ib o Lials
o A 5 Jgeds 5 Bi> slallas 5w, S APIVY (6 3880 (g, cnl il &5 el oy
YL g 0,5 0-F sl lgils (6,3%80m L B o g oo oM Sho 4y .end ao s FYIAD 5 F/))
S 50 18l caws JulS (6,10%808 wo 0 T Sga Sliwe 4 (6,080 ST, 4 w0,i £l
b e 6l lgils o ys FYIAD 5 wgd oo Bio b 5l 14is slalgils woys FENY Byw as
NS o A gy o ol 4

Ay glodasiio ladpw ,i8 a3li e p )liS8an LIS L (T Jsuz el
VY L Olien b 4 s Sy SMoa 5 Jlo V5 slisl sl ¢ lgils
5| 650 L das e ) A5 A 5D (5,380 (gl ladiaseiis o ,2s YFISA 5 TAIAY
iy las s o+ F Bd> gl e b Can gy s OMoasd dastins (Camdg Bi> gl s
Oirde JWe Vg ol slass dasein das 90 max > g Joad sl a5l Ll ol g,
(FAIRY) (shonaz sy &5 oot e« Jl ¥ 5 sl olass oo Sl ol 0, Sy
i 45 098 o0 Sl g od WlgS a2 09) )3 03lll 358 (29748 o i ge i cl sl a8 sl ],
D98 b lgils (35088 ol wdle

SIS s s bl Jsiz cul 5o 55 oo JISST 1y (e 4555 () Jpaz 5o 2
by o Dl s 3 JL V5 (slise] shaad il oy e A (i b 530
a5, (sl ladaseiie o igs oy FENA 5 FEAT FALY TS s b v
S e a1y 85 sl e e 5

e w8 iSBan LIS 518 G s ol pasls 5 (O) Jsae s el
Solay .l Llgil s g s SV g JLw Vg lae] sl lails am il 4y dadasuin
35 el 9oy FIO LY s ol s ot 5 i slas 55 aax Hhai 5l badaseie o]
@ elod py ODleass Ghhlo b g olpw o Canp o b slalgils (6138800 Oas aascive
D5 oo drogi logi VFAAY 5 A VYY wlale ailjoo &l alio b e 3

ol b S oo I8 Gidg ot b lgls aes gl an Gelaly (o )l3B0e 0 Jlis 5o
Jlo Glgie a4 aiS co s Sald a4 leils am elul a3l wibale ail s o8 a5 oglas
03, ol a5 o s el Glogs FEVAA L il 58 YoF a b sla gl (ol ailoale ail s o3,
slacl slaws ulul 5 (6,13%800 j5 sl legs YEFYYY L ol sae (058 oYL slalsils sl
Vb gae ¥l o b g gae ¥V gl slalsils 230, ailale dil s Jlade 55 Jlo V ;5
el 5o FAVA L il Sl V35 5 03 oylgil sl g losi VAYOAA ¢ JLus



\AR VFoY (biuno;m o) 8 lows = pgu0 9 Comnst Jlow = (sl drangi g ) (GBI (sloniingy dolibuad

IS (P lwgy @blo gl Hi8 (g ladun s Y Jguo
(losds yuw 8 (2L (g5l BBlas wlw! )

owels | A | coloy
slos | gl | E5 | T ] b e D e .
QLC}Uallg Carog
oo | Bdo | gy [5,1088ua Oledb! O Al | e grL] (Sharos LW-L
8L ; Y
(w0 yd) | (woy3) | (awoyd) | (awed) | Jols ( N aol> | (B9)5 | (woy0)| (wo)d)
oy
(3w0,0) (obg) | (Hlgs)
Slb-0;
VAOYS | YEYQOY | FEI0 | VIO | ogl
)-«A-h
shlb-0;
Feed | FYOYLY | SV | VYA
Eanundil I
>
. . Y | e [emegs T T
OYIYA | /=8 | Q4/V% | YY/EY [-FVIYY| V)Y Jals
Syl
VRag | e | FVE | vy | ot -
)-«Ab
1,lo—s
vesey | Aveve | fvia | Aara |00 7
R

FYY | OVVYAD | YA | IFF |syme-sye

VEVAY | YA-2AY | OO/D oY Yo p Oy
OY/oY . Voo YEFY | -SVIYY | -VVAY | AYSYY | WYFYY. | FAN YYIYO | YV-F+ | Conpyym
Yaay \YYY S FYIY | OYYEY | £e oYL | ()

AOYYY | YAYIYE | OVIY YEYO | olgw e

) 9|
fOA- SOA- £5/0 RIY rl);jl;-i
,,,.‘>
OVAR | «fe5 | A | YEEA | FVIVY | SYIE WLJ. 1 s
. . . s | e
o | vear ey | oway [T L
ol 5
o))
AIY Iy [
SASS
YAUA | AWYR |-y
W LA T R V0 S B V7V B o S IS

SYINO | SINY | APIYY | YVY | -FVIYY | -\ 0/70
YEVY- | YEVFAY | #V/F | YA b-# FHEY

YOVSY | F-vaAd | vo/f FINY 7 YL

AATAl NV
VR gae
VEIOF | YO/-A | YAAY | YAAY [ =SVYIYY | \Y/2Y | O0OYA | YAANYY | oty YA/-Y \ L
FEEVY | FWVa) [ AT | V) | i Y
YY-YF | fP000 vy Ya/ah
Y gae
INFINE . Voo YY/AY | -FVIYY [ VY. | fFave | YYYeeY | fRA \YIAY \ o

YAYAA | YYVYYOD | FolY PIEY | i g ¥

Sipg sanil sl



290 JBU [ ylgils (63,90 anlllas 1dndgy Cudgusro g (a3l OleMb! byl o 13 (g jLwskodon v¥

295 by Gble sl Hi8 (5,la000 gl :F Jaux

oS | gals | auie | coldy
sl | glbs | g5 | @Dl | by | L | ol | il | asls
Joods | Bdo | bgy | 61080 | Oledbl | Oledbl | )0 il pw | dduge Pt EW-L
R B (o)) dasino
(00) [ (Moyd) | (Mo o) | (woyd) Jo5 Ll axol> | (29,5 | (wo)0)
(0,0) | (wwoyd) | (plogh) | (Hlogh)
L b-o;
£EVN AfPAY AINAG Yi-0 .
e g8
shle-g;
YAY | YYYOVA [ YVIY VYA
)»«.o.b = >
WA -IV¥ Symams) 5
OVIY- QNG AVIAY \atAtd “\OIOA | -#IPY
Lo | ol
YWY AV )
Jrad D399 [ o ) o
sllo-s,e
A-YF2 | V08 [ VoY ISR
)u«a.b
AY -Iff Syme =30
AMYA [AFAVYVA| Y- oY Yoo o
AY/IOY . ARRS FYIFY “VOIOA | -FIPN YO-Y- | V-YAFY \# YYIYO ARE Sy o
VPYPY | YYYAd A7 Yv/£Y 7o YL (Jw)
f-O0FA [ V\PYYNR| Y0 YFIVO Sl o
259 ek
0aFOY | AP-YD \0 v-n¥
ke eass
vy VITY vy AAARY “VOIOA | -FIAY L -
5t 398 | Cawyy
o £y R
vis T BV
q AAAA \-Y
Yvve | fasa¥ \YIY fa/A7 y-f BrH e
FYIAD A7AR! AFIYA fAI-Y =\OBY | -VISA
OY-\# [ YAAADY | YV/P ARIAR g A
VAY-A [ YaoYfa | YyV/# FINY 7 YL
YRYYY | afSFa | AYA | sy
Vo2 gae
AY/OY . Voo TFIAY -\V/OA -£/144 FAFOY [ VfYAdR | VAT YA-Y \
Jls
YOVVE [ YY-ADA| YOI# ARIAN Sl ¥
AMOAD | V-YOOF \# Ya/60
YL gae
AY/OY . Voo fYNA “VOIOA | -FIoY yva4qq [ af-ve VO VYIAY \
Juso
ARV | AV | Ry 2las i g ¥

iy lanil asle



YYo \f’YQM}-.:,L%D,M_PWSMJL&-()A&QWQ}‘gM”dDW‘dWQ}!MW
S o lwg)y @blo gl p 88 6)l0un s b Jguo
(28 |l P9 u‘y uabl.w ‘S)LwJSL.\: u»Lwl)J)
gats | e | esloy
slbas | s | g5 | @bl | L Joleo | il | (@3l | epew .
ulcSUa‘Lr Cardg
Jaods | QBdo | by | 6,Ia80n| wledbl O dlw | Ay BrLIN Q- YT aaskie
(w00) | (o)) | (wweyd) | (woyd) Jo& ( N azol> 295 | (o)) | (wsyo)
RWIRS
(w0 y) (s | (Glosh)
Loab— oy
Yoy | e [y | oves |9
e D98
Ll =43
vear | va-sts | vea | oA | ST
V| e | s e
OYLY | Y | aay | ofYe | -V | -YAA L’;‘;”’ Jib
TN .
oy | vvnie | sy | ey |7
el D98 | Sy e
Ils—o
AVEE | veerar | vy | aara | S0
).u«a.k
YIY -Iff Syme=3 0
VAsA | vaarer | s | any | ve
avioy Voo | ofnR | ovna | vy | veees [ vevera [ ove | oveve | v W’j’:)“’”
(
WA-f5 | vavea | sy | sy | s oW
FRYAA [ VERAY [ Y | YEND | sl
3 S
ey | e | ey [ vens [0
S
£Y/AY ) S| ofna | vne | Fey RN
Y £AY oy o
o)
\ AV T
ok
WAYE | vty f VYA \-Y
vryaa | ssvan | oon | fams vt R
avioy V. dUMY | -vive | —¥is
favry | asear [y | vena o-5 4y
vo-20 | veevy | sy | osny | st
fisvs | savva | o | sy
.
aviay Y. o7idY | ovive | s | vvesy [averea | ae | ovaey \ ﬁ":“
vieer [ vavean | awe | vemy | e,y J
AYOYS | Vevvey | v | vame
0 Yl gae
avioy Ve | oovaR | ovne | ovag | aner | aveas | osis | vy \ 0
avay | A-vys | osf SIPY | i s ¥

eRe L;Ltbd..sb »i.o

30 Jslaz cpl Sledlbl «(0) 5 (F) o(F) Jslaz j0 ool &1, cledlol jips S50 g dslie g

6)‘.\53.\.& ‘511)[5 a)Lo....:}u J.QB uaD-L..o C;‘)" ‘(?) Ja..\? U“L"‘"f Ll 00l A (?) Js..\a-
JolS” oSl Lol s skiadan oy V¥ B YPIPY o JJoils Giliseo glaamseino oluly

S oo die Sloj d(duo oY V4 Y) (5)l3880n LTI o iy g AiS o pens OY/OY L FV/PY



290 JBU [ ylgils (63,90 anlllas 1dndgy Cudgusro g (a3l OleMb! byl o 13 (g jLwskodon \Ard

APIYY Gpmoz by 750 «Djge opl 0 a5 &gl (6 )l080 lgils am (wluly b )lgils a5
Jaed gl 5 VY B glas L) as o FP/AF 50 Bl ¢ Jaeud sl 50 gex> g 2oy
el (FYIAD

298 (olwgy W ,lgils (5 la8un 5 yShos (owyyp P Jour

GYL gac| pjpas s an Mpazs " e s asls 5 sl
Jsd | gy | S ,-:.;—wwwﬁﬂ ! R Ab ps
YYAY | YMAY | ¥V | vssa YE/FY YYISY & NiSsae TS

Voo YARY | AFIYA /¥ Voo 19/vs bes £
YoleA | fMY e . .- o glas ’u
OYIOY | VRIOF | FYIAD | OVAR OYIBY OYITA Jsots (gl e
OV/OY | FVEY | fSA5 | BVAL OYIBY OY/FY e 90 po
FYNA | FEAY | FALY | FENA FY/FY FY/5 XA s
Voo Voo o | ASITY avvs Voo AY/AY S £ Gl
1) VIEE . “IAS i gllas i
OYIOY | ovIeY | FYIAS | FVIYY oIy OVIY- Jsots gl
OV/OY | aviaY | fs/s | SANVS NS oY/ # e 90 ao
OY/A% | %Y | oy | asna IN7AR AT & NiSan TS
Ve Ve Ve af/¥a Ve 34/¥Y Shbes F pgo s
) . - VY Bis glhs | L Gl
ov/OY | aviey | oviey | fvay NS IR Jsods gl
Ov/OY | aviey | oviey | fAAY NS oYY e 90 aor

AL ety Gelaly (080 Lol (88 aSls sl a4 ST(F) gz o J
slolls (50 a5 b 10 00,5 walss yis 4z B b 4 o )l3S80e o1 0,8 &g
SIS (el (e 6,85800 el oS (5 j5b 13,8 alg3s Gz sl (Bl g Joad
g gaz 3 Ve BAPITY o fanaz idan 0 FALY B YA s oo liSam 115 38
oy <6 NiKBAn by, cnl 0 o9 dinls OYOY b FFIAF o jo Jsesd g i sl
Er oy FALY L ply o1 ] j0 a5 wog Jlsils am (TS Ll 51 (6,108800 asls
lls s 1) Gl gllas L) F8/25 55 Jsasd 5 i glla 30 goz § ASIY) frme Libsy
el CEVIAD Jgos
O @2 Ol 0,5 518 (6 liS80e gl i BISE pgo g asls ST (e 5o
50 Bis g gads ol g5 gaz 5 Voo B AUNY (o femer Lids 5 DAUD) b AT/
i sSa i asli 98 wile 5 Ui, ol 0 45 5,5 anlyS s BY/OY b FARY oy



Yy VFoY (biuno;m o) 8 lows = pgu0 9 Comnst Jlow = (sl drangi g ) (GBI (sloniingy dolibuad

o e 90 mex g Vo v ibe F5 B8O o] (6)liK80 LTS a5 col Il am dasuie
el OYOY

Crl 5o 15 el 88 SIS p9 (g (als elul p (6)38808 & oy aSul o a0
039 S 55 588 SA Lol 3l asly a3 5515 Sl e 88 51 ol 81 el ) alold e &5 aSLs
6 iS80n 1o Wl 45 glaatiie i IS pes s asls Lelul s ol ond ool (o i
@ @0S Ojge il an el 5 )liSan STy g gl am @S 3 axg o5
Jsods sllas g yio B gllas 3l pmn sl olS S (5,500 0,0 BB (5,liS80n
gy €5 e BE pgs (g5 (Ll 5 leils da pelal (65188808 )0 Cules yo el BY/OY
ol JguB BBl o elozil Ll 5l aS ool Caws 4 Vo ¢ e

Jguz ;0 &5 Sl gl (Smax am (el 188 la et s Dl i 4 a2 g5 cden Sl ot
@ ,88 gla asls leils aa ol L aS v o lis e @ (V) Jaaz aileads asdls (V)
A8 B pgd g5 g 588 SIS jlad s 188 Sla Sl ojluil a4 (5 )b 4y faLS go W, Dul
Sl aLS e 2l IV 5 VIO VIO i 4 i 7l VL Canex L sla )8l sl
sl 0,85 V=Y glalgils

39S S liwgy s ylgils v wlwly 448 G pSlh 9 (Jures e Y Jou>

8 BB pgo (g A5 S ool o 488 e o
Sl wn
(w20 @) (w035 ) (w00 &) (w25 )
A q Ya/A IAAA 0,8 \-Y
B/ VYIY £ Fa/AS 0,5 Y-F
\e Y\V/# lAlid ARTAR 0,4 O-F
\PIY Y7 Yo/t ZINY S 7 YL

iy sanil asle

Woledulbay 9 6y 4 F
o mJ..Jo AJASW‘ 0099 g w).o.v uye)—l).vwab Oy o &)‘))‘)') ‘).O_BJL“LMA
2l 53 055 ie EOMSie 18 (sl g s cogar sl iyl b el ol poe o a8 muiis
sl 1095 5 Caye Wiz 3l A 958 00 051 5 (Brre (29T Al silusiedan by, callis
Sglite Blanl ololyy Wi o pgd tunl (g Soail L 5 Blid clopite » tive oSy
Sl 29 o0 atuie (6,380 3 Shoe Slaat s g e JUELI 2l (liee izren (g,
Jlo 50,585 pliwy) sl )lgls azog anse gleosls (6,5 e bl ol jo jskaie ()



290 JBU [ ylgils (63,90 anlllas 1dndgy Cudgusro g (a3l OleMb! byl o 13 (g jLwskodon YYA

5 olaidl gladasin (295 dngr Gileatedan By 9 8 Alide slaasls ATAR
8518 anlie 9550 (215,88 laadl (5 lIEae sl o lsils elox

ool 6 a0 LTS Gl i asls ulul 5 a5 amo e ol lis ol mbs
sl JolS M all yy (g0kadin dops YV/oY b YYSY s lgls cilideo sloduasdos
BEVPY (o o B 5 Jsads gllas 50 goz g Ve o doyo B YAIRY oy omar ey &5
Lol S 555 e e o) (o) YN+ ¥) (a5 115 1 iins g 05 co i OY/OY
5 o3 APIVY Ll (Somex Adgy E55 0Djg0 (nl 0 a5 sl (380 gl ww bl
(FYIAD Jsasd sllas ¢ F/1) i (ollas L) 0o ys F5135 5 i 5 Jgads (gllas 30 aaxr
el

DRSS Dyge i L (aFlh lul p B0 Gled e Hi8 el gl 4 STl
Bio 5y slallas ol o o 58,5 salyS s s B oo & (5 JiS80m 115
@S i BB (a2l p (e )80 elul 2 a5 55k @ 0,5 wiales Slain s
Gl sl 55 maz 5 ) o+ BAPIYY o cimar sy &5 FAL Y B EYNA s liS30
g ainlys OYIOY b F5/AF (o 55 Jgad 5

Ol 3 a5 sl gl day Q)5 5 ) (6 3880 el (i 5,380 (s, cnl 50
565 Jsads 5 i gl 90 moz 5 APV _axaz Lidas &y oy FALY byl S
ol (FYIAD Jgas sllas 5 F/1) > gllas L) ¥5/25

o b Ol 055 )18 (6 )liS80n sl )88 BIE pgo oy a3l ST blis 5o
565 B g Jsad ol g0 ez 5 Voo B AANY (o emer Lids ¢y OB b OF/A4
it s e 3 Lanli 50 anile 5 bsy ol ,o 45 0,5 anlys s AY/AY b FAAY o
5o ek g3 maz 5 Vo Ui 555 DAUDY O (g liS00n TS 45 Cenl il day Ao
1) 6,550 gl laduasuion olas anlyss i blixl Cgz 38 Calis 51 Lol sl OY/OY
Sn sledasiin i 5 4o lpen 550 8 APl dw pa elul p (6)l880 ;5 was I
635508 (5l ladaseiie g il sy e 5 Jlo ¥ 2 slisel olass o lgils

@ie) onl 50 S oo anl 1) 9aS 0 aB S O jge Sldlas mls @lie opl slaazily
099y oobwlp a8 Ceol YY) Lol5 slslas 5 015 (g9 s allin aid I & jg0 anlllas oy oas
o 3] it 33 30 Lol aalllan 3 45 in,S lalid 1) 188 sla s s B 905
ol gz (leils am g Can s O J) Gudod ol j0 oad olulid aaseis
48,5 1,3 055 350 ¢ oliuagy 5 slalsils

il grhe 2 drog dw dllis (nl @S & a2 b o IKlew J ]



AR VFoY (biuno;m o) 8 lows = pgu0 9 Comnst Jlow = (sl drangi g ) (GBI (sloniingy dolibuad

050 I Glie eend Sln szae Slats; e el 88 S aculxe 090l (sl
a5 dgu o0 Aoyl 1A g Gl dasle 0l Bl cii g cw oS 5 LIl o a5 s 08 o il
A alis; 5 0590 G Gl Jasgio 5 2138 Cgllae s 985 mer SV g az g L
25 )8 Sl oyse b S L Y e Sl

6,138 ST e lxe o yiegee (SO i ol 50 el (5,138800 (sl Lre G a0
iz d o JolS Oledbl b (6,880 4y Cas duastine o] ululp (6,)08800 45T e ol s ]
Odg E 5 55855 S )0 ()5 Lalh 4 x5 e 9 ga e, e lh o el do )
ety 9 588 (65800 (glaadliy (cages Cegiio el )T (08 YU 05 el pps b Terez
S5 g0 pais azogy Sy 5l ES a8l e SRl L p3Y azg o aszadye el ol pog
(e b £8Pl aS )l ]y Jeed sl g Si> sl (aSlh 90 ol pogdle
@ (K gonaglsl w)lye (nl den 0 b alS B gl g Sl et slas
o B 1y i sl e «Jseds slla il33l b sl ol LT a8 5l S el o5ayo
oot gllaz 2alS 4 pol> slazog lacasgams Cale) slp oSep b ans oS Jgiee
el Bl gl 30 YU e 4,

P9> Olg 9 88 SIS ladj J85 (a3l a5 88 Gl laatls ane) )3 pgw
aeogi b B pgo s asls bl (5,380 o) ol jo oS )l )R8 SIS
oLy sl 4385 18 L5 e i L 51 o8l cal,s alols L 4 et li ol o 1y 109 o
g o0 0310 (6 5S )  (jg iin B8 S L ol 4y



290 JBU [ ylgils (63,90 anlllas 1dndgy Cudgusro g (a3l OleMb! byl o 13 (g jLwskodon Y.

References

Araar, A., & Luca, T. (2019). “Optimal Targeting and Poverty Reduction with
Fixed Budget and Imperfect Information”. (http://www.ecineg.org).

Bakhshoodeh, M. (2013). “Proxy Means Tests for Targeting Subsidies Scheme in
Iran”. Iranian Journal of Economic Studies, 2(2): 25-46.
(https://doi.org/10.22099/ijes.2013.2718).

Besley, Timothy, and Ravi Kanbur. (1988). “Food Subsidies and Poverty
Alleviation”. Economic Journal, 98, No. 392: 701-719.

Besley, Timothy, and Ravi Kanbur. (1990). “The Principles of Targeting, Policy,
Research and External Affairs”. Working Paper, No. 385 (The World Bank,
Washington, DC).

Coady, D., Grosh, M., & Hoddinott, J. (2004). Targeting of Transfers in
Developing Countries: Review of Lessons and Experience. The World Bank.

Coady, D. P., Grosh, M., & Hoddinott, J. (2002). “Targeting Outcomes Redux”.
World Bank Research Observer, 19(1): 61-85.

Coady, D., and Morley, S. (2003). From Social Assistance to Social Development:
Targeted Education Subsidies in Developing Countries (Center for Global
Development and International Food Policy Research Institute).

Darvishi, Bagher, Mohammadian, Fereshteh, & Ahmadikhah, Mahin. (2019).
“Investigation the Effects of Targeted Subsidies on Self-employed and Wage
and Salary Earners: Based on Poverty and Inequality”. Quarterly Journal of
Applied Economics Studies in Iran. 8(29): 239-267 (in Farsi).

Devereux, S., Masset, E., Sabates-Wheeler, R., Samson, M., Rivas, A. M., & Te
Lintelo, D.(2017). “The Targeting Effectiveness of Social Transfers”. Journal
of Development Effectiveness, 9(2): 162-211.

Elbers, C., Fujii, T., Lanjouw, P., Ozler, B., & Yin, W. (2007). “Poverty
Alleviation through Geographic Targeting: How Much does Disaggregation
Help?”. Journal of Development Economics, 83(1): 198-213.

Emami, A., Lustig, N., and Taqdiri, A. R. (2016). “Fiscal Policy, Inequality and
Poverty in Iran: Assessing the Impact and Effectiveness of Taxes and
Transfers”. Commitment to Equality Institute (CEQ), Tulane University, CEQ
Working Paper, 48.

Foster, J., Greer, J., & Thorbecke, E. (1984). “A Class of Decomposable Poverty
Measures”. Econometrica, 52: 761-776.

Glewwe, P. (1992). “Targeting Assistance to the Poor: Efficient Allocation of
Transfers when Household Income Is Not Observed”. Journal of Development
Economics, 38(2): 297-321.

Hajipour, M., and Fallsolyman, M. (2016). “The Effects of Targeted Subsidies on
Misery Index in Urban and Rural Settlements of Iran Regions”, International
Journal of Humanities and Cultural Studies. ISSN 2356-5926, 3(2): 714-725



https://doi.org/10.22099/ijes.2013.2718

AR VFoY (biuno;m o) 8 lows = pgu0 9 Comnst Jlow = (sl drangi g ) (GBI (sloniingy dolibuad

Hamzehi, Majid, Anabestani, Aliakbar, & Javan, Jafar. (2022). “Impact of
Targeted Subsidies Implementation on Poverty and Instability of Rural
Household Economy in Iran (Case Study: Villages of Neishabour County)”.
Quarterly Journal of Regional Planning, 12(45): 83-108 (in Farsi).

Hanna, R., & Olken, B. A. (2018). “Universal Basic Incomes Versus Targeted
Transfers: Antipoverty Programs in Developing Countries”. Journal of
Economic Perspectives, 32(4): 201-26.

Houssou, Nazaire S.l. (2010). Operational Poverty Targeting by Proxy Means
Tests: Models and Policy Simulations for Malawi. Hohenheim.

Kanbur, Ravi. (1987). “Measurement and Alleviation of Poverty: With an
Application to the Effects of Macro-Economic Adjustment”. International
Monetary Fund Staff Papers, 34, No. 1, Newbery, David and Nicholas Stem,
1987, The Theory of Taxation FOF Developing Countries (Oxford University
Press, Oxford).

Khosravinejad, Aliakbar, & Maleki, Amin. (2008). “Targeting, Identification and
Classification of Households”. Iranian Journal of Trade Studies (IJTS), 12(47):
1-46 (in Farsi).

Khosravinejad, Aliakbar, & Khodadad Kashi, Farhad. (2012). “Households
Identification by Two-Stage Identification Method (An Application of Proxy
Mean Test)”. Journal of Social Welfare Quarterly, 12 (45): 103-142 (in Farsi).

Kidd, S. & Wylde, E (2011). “Targeting the Poorest: An Assessment of the Proxy
Means Test Methodology”. AusAID Working Paper, Government of
Australia.

Klasen, S., & Lange, S. (2015). Targeting Performance and Poverty Effects of
Proxy Means-Tested Transfers: Trade-offs and Challenges. Ibero America
Institute for Econ. Research (1Al) Discussion Papers 231.

Margitic, J., & Ravallion, M. (2019). “Lifting the Floor? Economic Development,
Social Protection and the Developing World's Poorest”. Journal of
Development Economics, 139(C): 97-108

Ministry of Health, Treatment and Medical Education of Iran. (2012). The
Optimal Food Basket for the Iranian Society. Community Nutrition
Improvement Office, Ministry of Health, Treatment and Medical Education,
Faculty of Health, Tehran University of Medical Sciences, Institute of
Nutritional Research and Food Industries of the Country, ISBN 978-600-6782-
23-2 (in Farsi). https://phc.umsu.ac.ir/uploads/sabad_matloob.pdf

Nichols, Albert, and Richard Zeckhauser. (1982). “Targeting Transfers Through
Restrictions on Recipients”. American Economic Review, Papers and
Proceedings, 72(2): 372-377.

Pajooyan, Jamshid. (1994). Support Policies for Vulnerable Groups. Economic
Deputy of the Iran’s Ministry of Economic (in Farsi).




290 JBU [ ylgils (63,90 anlllas 1dndgy Cudgusro g (a3l OleMb! byl o 13 (g jLwskodon Y¥Y

Pajooyan, Jamshid. (1995). Identification and Support of Vulnerable Groups.
Economic Deputy of the Iran’s Ministry of Economic (in Persian)..

Pajooyan, Jamshid. (1996). “Poverty, Poverty Line and Poverty Reduction”.
Journal of Planning and Budgeting, 1(2): 5-23 (in Farsi).

Parvin, Soheila, & Banouei, Ali Asghar. (2017). “The Effects of the First Phase
Implementation of Subsidy Targeting on the Welfare of Low Income
Households Using Structural Path Analysis”. Journal of Economic Research
(Sustainable Growth and Development) QJER, 17(3): 193-225 (in Farsi)

Pollak, Robert, and Terrence Wales. (1979). “Welfare Comparisons and
Equivalent Scales”. American Economic Review, Papers and Proceedings 69,
May: 216-221.

Rahiminia, Hiva, & Akbari Moghadam, Beitollah. (2016). “The Impact of
Subsidies Reform on the Inequality of Welfare in Iran (CGE Modelling and
Equivalent Variation (EV) Index)”. Quarterly Journal of Applied Economics
Studies in Iran, Vol. 5, Issue 17, April: 243-271 (in Farsi).

Ravallion, M., & Chao, K. (1989). “Targeted Policies for Poverty Alleviation
under Imperfect Information: Algorithms and Applications”. Journal of Policy
Modeling, 11(2): 213-224.

Sohaili, kiomars, Khodamoradi, Sahab, Moniri, Mohamadreza, & Goli, Younes.
(2017). “The Effect of Targeting Subsidies on Combination of Household
Expenditure in Tran”. Journal of Economic Research (Sustainable Growth and
Development) QJER, 17(3) :101-128 (in Farsi).




Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.23, No.4, Winter 2023, P: 213-244

Targeting under Conditions of Imperfect Information and Budget
Constraint: A Case Study of Rural Households in Iran

Bagher Darvishii
Received: 2023-2-1 Accepted: 2023-2-22

Abstract

Introduction:

In order to target the limited budgets of poverty alleviation programs and increase
their efficiency, a wide range of targeting methods including means testing, proxy
means testing, categorical targeting, geographical targeting, self-targeting, and
community-based targeting has been used in developing countries (Coady, Grosh
and Hoddinott, 2004). However, targeting in Iran, in the best case, has been based
on the proxy means testing. Kidd and Wylde (2011) have criticized this method
due to lack of transparency and poor predictions in the field of identifying the
poor. The main purpose of this article is to compare the different economic and
social characteristics of Iran’s rural households with the aim of finding the best
characteristics in order to target subsidies in Iran. In this context, the following
questions are raised: In a situation where accurate information about household
income or expenses is not available, how should households be prioritized to
receive subsidies based on their characteristics? How much cash subsidy should
each household receive in order to reduce the aggregate poverty? To answer these
questions, by following, Kanbur (1987), Ravallion and Chao (1989), Elbers, Fujii,
Lanjouw, Ozler and Yin (2007), Glewwe (1992) and Araar and Luca (2019), | use
a new numerical algorithm, which acts as optimal poverty group targeting. This
method is conceived to find the optimal group transfers that allow the largest
possible reduction in any additive poverty indexes, like the Foster, Greer,
Thorbecke (FGT) class of poverty indexes.

Methodology:

This article uses a new numerical algorithm, which acts as optimal poverty group
targeting. This method was first presented by Kanbur (1987), which focused on
the theoretical rules of optimization. Then, based on the theoretical findings of
Kanbur (1987), Ravallion and Chao (1989) have proposed numerical method that
maximizes the reduction in the FGT (a« = 2) index by group transfers, subject to
a fixed budget. After that, Glewwe (1992) improved it theoretically, and finally,
Araar and Luca (2019) proposed the method of optimal group targeting by
modifying Glewwe (1992) method. In fact, the methodology of Glewwe (1992) is
a generalization of Kanbor (1987) and Ravallion and Chua (1989) Method, but
the mentioned methodologies focused on a subset of poverty indicators (e.g.,
squared poverty gap index) for which an analytical solution was possible.
Contrarily, Araar and Luca (2019) proposed a new method, which is applicable to
all additive poverty indices (such as the headcount or poverty gap rates and
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squared poverty gap indexes).This article uses income-expenditure data of rural
households of Iran in 2020, and follows Araar and Luca (2019) methodology. In
addition, to check the efficiency of this method, three indicators including the
quality of targeting, inclusion and exclusion errors will be used.

Results and Discussion:

In this article, economic and social characteristics of rural households in Iran were
compared to targeted poverty alleviation programs. Based on the results, for the
head count ratio, the targeting efficiency based on different household
characteristics changes between 23.67 and 31.03 %, the population coverage rate
changes between 38.93 and 100 %, and the sum of the inclusion and exclusion
errors changes between 41.62 and 52.53%. Now, if the targeting is done based on
the poverty gap index, the targeting efficiency will be between 42.18 and 48.02
%, the population coverage rate will be between 86.21 and 100 %, and the sum of
the exclusion and inclusion errors will be between 46.96 and 52.53%. Finally, if
the poverty severity index is used as the basis for targeting, the targeting efficiency
will change between 53.99 and 59.51 %, the population coverage rate will change
between 99.33 and 100 %, and the sum of the inclusion and exclusion errors will
change between 48.92 and 52.53%. It is interesting to note that in targeting based
on all three mentioned poverty indicators, the family size, number of members
under 7 years old and the education of the household head are always the best
characteristics for targeting poverty.

Conclusion:

The main purpose of this article is to compare the different economic and social
characteristics of rural households with the aim of identifying the best
characteristics in order to targeting subsidies in Iran. According to the results of
this article, the characteristic that should be taken into account in targeting is the
family size, which the efficiency of targeting based on this characteristic is equal
to 51.59% of targeting with complete information. The rate of exclusion and
inclusion errors are zero and 52.53%, respectively. Finally, in the targeting based
on the family size and squared poverty gap index, the population coverage rate is
100, which is very acceptable from the social point of view. Paying attention to
the changes in the poverty indices based on the household demographic
characteristics is very important, because if the family size increases, the poverty
indices grow strongly. As a result, the headcount, poverty gap and squared poverty
gap indexes for families with six and more people become 2.5, 3.5 and 2.4 times
the same index for households with 1-2 people, respectively.

Keywords: Targeting Subsidies, Rural Households, Imperfect Information,
Budget Constraint, Numerical Optimization Method
JEL Classification: 13, 132, 138



