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Al 651 (aelad) ale a3t / WYAY 50l ¥ o)leud YY) 69 o8

hlid 5 1) Conl osllaels Jluasdl b ojylie «uld) o> (wlul § (ol Slual 5l (S
535l o Jizwe Hl5b 0 1) ) Wl (slad 5 aiS oKy S )ad 5 diwled ez 4 e
) S58 5 bagio slaolSiy b 0aiS i yme ay 550 Juasdd 5 3l 355, s (otoly Loduo
A diug o8 Cuih da i b bl cunl (gylazdl e b ablie 35 culdy et I Bam oyl Jlis
o )9S 5l 0ol 2)lge 53 el (pl &S g o (A (SPB g dge bnjlazl (ol Ll (S
Ol 3 95 53 e 5 g8 (KBl dnags s> (SUIS Lo 5 Al gn glita S5 1508
e 3 5T
105 ke g e itiune lasd] ate LIS 0B I L33 ls8 13 Yoms &S ol L]
bgio s (39 (g3 S 4 ol S o5 Ik ) my i oaad Jlasdl o
Lo 3959 4 3B Cuosd o1 b (6,505 oSy &5 08 ddye e ]y Caod b YIS Wi oo

" s I3l 3 calad sl

P35 o d2 g g (S5 g (o3laidl (elaia] @le 3929 > @ sladl I IS5 ()l

) olasl i 3g2s S b G el Jto o (30 )bl 45 catls 3 55 ol bgh aals

cubly smlgd > (o5 b e g auiS Wbl pE wlio cpl ©ige ol g e b

Log Y 03 b g (hoyd ey (il coge 4 a8 )L 5l tmdg " 1 Jgi8 jlassil 0
"8 e o e o5 din b G L] ) ol s

L 5350 <l 5l (o)l Ao Sy o5 395 crge Wl oo lael S92 )lge il ) i &

g Ll 31 g 08 Jos 055 (5B, 5l s (glalas Do LB jsbo 4 5 03505 (5 )bog8 295 5L,

Lapalds 5 (ojlw sl Cusgion Jold (08, 0s sladyg) 3l odes diwd 90 ( S job &4 0,50

ool g8 FF Lol IS 4 ) oslo WY iy )
ool g8 FF ol IS 4 ¥ ) osle VF iy Y



oy e Sl ye g (lsd )3 oy B> (o)

odalzo AY o3l ;0 3)lse (pl aiid  0By WS sladyg, JBS] 5 esdd 5SS bl
< sl 35 5 plosl 51 o3l g bolKiy o 5 5 48,5 51,5 0,L51 390 Lol aslosl 8, sl
ilodds xie r@‘g atwd Ololadl Yc;LA,,maJ

IS ) il daoly )3« Salan (gl ylidy alS 50 awslyd )b o g5l8 L-420-1 o3l
9303 )L ol31 coldy y3 IMBI b 3056 anilon )] ggudge 451y Bl g 3los] ( hows b pu o
ol 03,8 2o |y A5l At

Ohbsp g GBAS gnjy (A9 2l (loalds g Lo bilo (Sl ) Jgere sobo 4
3 M alou) el (glaok dvogs b g Slojlw (ool 8 sla yoile CJB )3 a8 sil o diaie
i (13 dgdze (puizmed Caiwo (pl 0frg baslyd cle 4y 5y Coiio (0 Al > 1000 )5 0 ol
pbsl oSaib o (S5 bl g b5l LSt 3ok (2B e slalid) o Ysane (St
= blae (LS50 15y (olail Caxbge I edliwl sgm 3l 0B, pe slayld) i 9 3 S
8 o 05 i

Loyl 5o (o lass! cimbse 5l ooliwlsguw s bgyl dabosl 0B, Cusluw sanlze AY oslo
ol s Ly ealiasdl oL S o8 a8 ol odel odle ol 53 sl 03,8 0 il ol
L oS i b o |) aiasd Wl o @ 49 0)b o 1y oy (185 (255 45 205 0
99939 J1 L dles Jeod 5L 2 1) leliiate 1o Lulyd 03905 pasuie | ad e 9 Wi je
by 3l odli g sk 3l @ Bdes Casdya jl odlitulegu 135 (5ol LolSiy (S 55
"ol e 55 Lancaad 03l )3 LS oslitulegus 4yg, ¢ (oolaidl Sy j1 ooliuslsguw )3y

Dy plsl

1. Agreements

2. Decisions

3. Concerted practices

adye diip b bas ady clbanie 4 Caws labl)S oolitul sgw 55 & Jgazte igyd Cuosd s oyl . F

Sl il il g9 5l cenilos b Jguame S L olSsy K Bl ol domits ol ) &8 S0 0 e oS



Ol (557 (40likiad) sole s / AYRY 50l oF 0yl ¥V 0y9 oA

33 135 0,105 (g pan din sl oad (8D ooliwlegw lgie 4 Ll 5l oamlee ol p3 a5 (63)lge
o e Cnol po 00liole guo jlyn 55 asul el oas oaliul "l " o3y 3l odmles (ye
9 .)}_.wu._.o Ao )La.>o| Cod g 4‘99{).0 u;ld‘)o LAPRC I J}aa:m R ulcl odlaswl £ gu
P ol WU s g 3 Loyl ]y 505 Y by b cubls s 590 Jguamo LT 4]
ol G568 LolE5 5 asye i

ool i b 30 5L bl CaxBge jl eslatwlsgu (L — 420-2 o3lo) duil B o> )
8391 55y Cusbge aals il o5 Yol clls il )3 el gian Lol 5l 9,5 L o5y Sy Lawgs ]
Bl =1y 298 ©)a8 5098 bl 595, 5 pate 4ol (g B 8L J15)08 0 Joe JME] 51
Ol 3391 Jos 4y 00lizl s cusbgo ) 3116 g ke Jiske |y o Culfy (5L g 03,5 Juass
5,5 o)Ll ylg5 oo diges laie 4y a0 JiBee b jbd e 5 coldy bylyd clls ol gld e
SesS solsy b g oad 7yl I3k 1 o3l (5ld) (g )lassl glasly)l)8 slml b cuaid il L &5

058 52955 ol 155 IS 22158 1 0Ll gy sl gt SV il gt
Loy asVole D4 dy oliwd Jud 4 (g5lasd] CuxBge d93g «dls (ol ) (golasdl b iy o
Ll 4»5/5 )‘).9 u»)).).: d)90 ()J)fu.o u&)bﬁ.‘o S 4_9).«44:

ul)i:)l_) u_>)4 oala_wl £gu L >g0 &S Lg)L\a}ul S99 céJLMD )SI <UL.ZLA 3 B Cmuo O
=Ll sloaleg b g 4 ol gy )l (5 g0 g sl £ginn 23,5 L Lyl | laluo
o i ) b I cul jeai BB (9 5 pogad (i 93 5 jlasdl 235 e Sl
S U5 i 25l ol Ll 3 S s g o] 0 s sl e Ll

S o0 dg ) (i3 ol 3 (g3 slal 39y dg)b panas Jleel Sl 6 S ol>



o e Sl ye g (lsd )3 oy B> (o)

Culy Ggi> Slual -
i B Ll 30 g b G ol calis il o (o3laidl e g (ool Glaal (ol cols, goi>
ol Glaal IS @y o ay cunl el (oolasdl eYY sl § Gles g da o (o0b;
5l a5 )ke colB) o>
el s 4y sl By g 5 ol e 31 3,90 L ool IS o
Jlosl 5u005 53 85 ine oy g Jlosl Ly ol yo o selgh o asly oolassl ) lS
5 Joxe 355 IS Sl crge loe 51003k S b e ol it 51 20, 0
D9 Mle goien § Cul) LS (Ojgo (il y
o8, Gl 55y o 2 B B3 sl o Band K05 (Ko ssleinl o, Gl
oo ssloial old) cul I3k o 3 )Slas Jioms dlewg o) & | sl eloa]
Solad] wlo 5l Juols 3w 4y 048 A g5 018 .Cawl 2458 B yune g 0aS A5 (315k0) o6,
o ol by 5395 o S]] (1B Cuad g me VIS S gy Cadd e
D9 (0 YIS 0l Bpae il & gllan 9 (srienls) I Cunl O )lis ouS
iy e ol Gl 3 e S Jbs
Gl 9 (0B (9198 gl e SBlaal Sl (S 5l3l 0508 jlesliul g | S gl O
auly LaYl§ ciogd usng jol8 oS 0 jlasdl gl slaolKy i codziie YL )
Cawd dy pdyo jl aiValel g )Ly (sladgw By (pl 5 g 0390 (puasi 93 Canwlgs
o5 ()5S Cad 1) 51 Sy (slaelSy ik @508 Jlosl )lga 5l (S 53 0yl
Syl ©yge By Bl
Rl58 gl ol Blanl j1 (S 101 (53,8 dgume 3l 555k 5 <) olil 5l cules 0
oo 3Sdas (prandi B adl oo B ol (lee Cold) 4 (i pglts g Lad (2o,
D9 (S )l3k
oy 8 dilaaie @y Jud 5l (oolaidl pe Glaal glyls cold) 5o (golasdl Glaal 4 0gMe
el slaceo il don ()l3)55 2 5 (63,8 PNl I Colos «Sas8 slaoly jl colos

(07 (Sl 5)lis g paie (Sobo) Mdlioe 55 (2l) JUsl 5 OS5 cales g 5l



ul)}l d))}l (&uad)wlﬁbw/ yyay )ulJ Y o)l.o..:l AR 0)5.) Fe

b oile8) ol Boi> Al g Jeol (Sle b bl ) (g paisee b (50 ol
lelys JolSS gy 4 jlaid] @ iy iso ) 0 &l die cpl ) 2 jlee (solB s 5 (Hlassl

g o 4303 Ll el g Lis 5y cslaylil > cold,y o> 5l oaiS coluo

Oy Sk 50 caby Ggix I owiis” il Sladlg LSl poy £
Of i Jolo o 9 Lo
ol &5 ptan )13 100 80 (SlBAEAES | )18 wimns 5| yosl 5 2,8 gyl oo (IS jebo
S = el ) oSl Jol sl e 2l 2 stlaels 31 gl (26, a8 slaan])d
Sl g 9 o0 Mg Cde olgS 39108 4 oxie ol (ul 5 T o Mg AbLae 4 S5 ) Mg
Ay e 5 dugs A yool ol A S 00d o (dond SIS CBliul cage (0B, WS ol
ot L o 353 Va5 ol Sn 39300 (635 e 3l 2355 215 (slag S prensd
29998 )L ol Bpo JLw )3 (1Y) 9)02 (grhee Wod Cunl (S (i g Cunl iz I3
OEIS Byimn g LS 1 s oliie 330 i 4 yomie b Sl ool 39 Sl e
Sl il (g yiin e Wil g do oligS xlie gyl 09 s e wf ple 5L ol Bl g o
dpbbee Ve a9 53 5L ol o (0] o e s 3 1) Lok 5o 300TWh/year il Jie
Jles 3 93502 b Vo Jl bl cnl 53 203 /50 g0 5> (lopal ST Ll Js 53 )50
o= 3 e B e 4 b g 4 el 56 L 5 ol (BLS) g slad i g 29
oSy Sy U5 4 e o5 ((Siunld) sl 429 2 s Jo sl ol s s i
Jio 5 el Bere St & cullid sl 2 EUNO/MWH2 1 aija L 1000 MW glasls
A e JoS i d Jlw 33 9y ke V- (Sl aujp 0y 3
(Twomey et al., 2004, 15)

< 315 3929 Jlazsl 0o sleidlad b <ol il sy (egee U Sl S o jgS iy

> 0age o |y Jloinl (olB) ad lajlid) g 4 S gSido 3)lg0 5l 3485 9 (0 Adebsg

1. Merit Order



4 e Sl ye g (lsd )3 oy B> (o)

o3 e medaili slag S b ol b dely G 4 il e s sl ol
4 Gy Byas g g Canb S o JYazul blolabl i oS 655 o] bl g e  wlas]
sbadlad 5 Sl ol agy 5 kulyd )i (gl (ols ek a oy S e oS Cud ()90
sl gy908 S ISk

ol 35505 el s (glayiS 2t )3 G Camivo e 5 k3l sy sl 8 5
S )l o el ohag 4 5100 St dawg o) 2 Ik LIS AL
S el 039 ol 035 sl l3le nl 31 Sty (sl 3L 3y90 (STpbe g (U] (Slaeastons
8 edis ayge 3y sl Slosds 5 adgl sla b )3 el lil il (slotunes o9y o3
oo glalil Cluastin b cusliie § (oq2 ©yg0 4 oy 4 bylil (gjlslol 51 gy 5 1S
5 PIM iS008 )25 55 slo)lil o (sied slagiee jon Jle sl ilaly JolS5 555
9 QLSS STyl Mg )ik 3 odas €8 5 93 bawgs I3l 0508 Jlos] (ppiman 250
B sLajlil > ey o jl Siluo (dlp (aadles a5 (b (Lol S e 5l
GELLS (3585 ) @y pie 048 oo slag lyis o0 Btas HoSke (cbadles Cusl 0391 L3 gy
sl pgusge )y s (55 9 52 syl o il Jos g Wigd 00

= llas s cnl > Clld S jee ol (631 5w 3 e il (S ko &
YL e soled Juabd g o il jie g (alsd culey Sl plsebol Jpas jslaie 4y (isu (Vb
O 55l lad QIS B pman A8 (e el CoS sl Clled B85 e (15
9 Clyyde (ngds g dmela g (At > JLad Slul @lie (sl (el sladlalinl 5 e
el e g o) oo (S0 5l (6 ¢l ola Josdl g
éﬁ SByI3b o cub)y égb owss” Cilwo welHl5” slvale sl < $9.0
Oy v isu gl calie g (Jool )i g (lgd Wlg O e walats Slos Sy &S] (6l
Llod jlogi coley (ol Jgol g laylae (S 503k o) sl 5 conl p3Y ailed coguas 395
dndyg) ool ppizpan 2Bl odal 3525 4 (5l (ulsl 2 Canily o ) alais Slag g
2 55 ol sLgS (man LSl 00 (asde (9 )3 b (65 el sl g aanl s

s3] paomad (gl 4SSl e il atily oled (6 S paoual Cya8 b dg3  Soil8 05> alas



Al 651 (aelad) ale a3t / WYAY 50l ¥ o)leud YY) 69 Y

(6 3S rwomis 0B oyl a3l anils (6,05 (g3 olojles b sles gud 5l sl cdl s 4 5l s
2> Jalt el o (S (ol S a5 dlgg JMitl () ok
o5 glmolps Bl Ba S By ae Goin 5l Coles 5 o luliv] yusd (6 )18 8y emad
sladiojls g am3 )5 (il 3)90 |y 393 slaby) 9 audlad csloygd ©jge 4 L ) e
> 2 b sloysd sl bwil opl o amd (asds B Jb 0 plie &5 slacusdge o 1) 245
d)\i_?oy'l_'é ua_lm O Sloldo )..{L.u 9 OL»L;.J})K Py Poos d‘)i 9 Ql)Ja’J )‘I Cnl P)'Y &S
lgn U acsl acaly JLasl )3 ools sla il 5l slasgome Bl caw Cpod 4 g b axsh |,
Sles o3kl bl 5l a3 g a5 b canlito

JMaat V-0

Do g0 (535S 5 Jlo LSS plojluw dlode jlan Jobs Woles JMatwl ¢ IS g0 4
@ 05 JS imme Slojle anly S LB p3 wb sl K &S Canline ol 40" Slojle JMazl"
LI A5l 5S> Sl 4 a3l ol b 5 (g e b 4I5S 3 Kol s oy ) 5 555
g Aty Sl 4 el LS Wil ules Joe o olal o g 039 Jane Bgi> Conased
..))l.) ]a_.g) WS ) Sl A>dg g .)LQH’ d)ls évol})g PRS2 l) UJLQH Olosenas a5 Lm)Leg ul))—\ac
aS ol s o Ui Sepm Jelge 5l balejle Jlo (g)lisredss ol g”uJLo JM&L»‘"
o Izl cplpli 3515 365 wlow (slogy 4 6yt (Sitanly S o ool | 295 o @olio
o950 ;0 ool oll g Il opels (lpm (ol (sbohy 5 Sl ¢ Jitas 439y Jolis adles
plosl anlgso )5 1o ol o im olS 3llao (clime 40 "o o il g 00 o 1 ool
T3las 5 s 9 5L Ol yie s sl s 4 oludSSl 53 GEMA sl ciges lgis 4y .
aS ol (> slgg S0 OFGEM a9 o 4l (o) olysl 595U lgie 4 OFGEM

1. Gas and Electricity Markets Authority
2. Office of Gas and Electricity Markets



4 e Sl ye g (lsd )3 oy B> (o)

Do oo el Jiue ) yte pudais Lo Sl S wlog opl il ol slalS)]5g g dcgesre
5 Ll 3yl 51,8 el (5,0 ol U515 15 FERC 15 00l @l e ol 108 slog 4yl 3935 b
Slpg slael slass LSl jo il o IMELl (gl ¢ LSSl il yio pulais sl ozmad
ol oot Jlo e 5@ YWY o olys! g5l slacl slasi g w3l e 45 VO B Y e GEMA
e clasl 1 olas ol Loy 9 Sl 0 lal g ¥y alalid gae ¥ Lols sl
ol i g aSil dsms b s oo e gy St by GEMA (sliel 5 o sl
cdBs sl pl (6)5 Y65, b Slles Slogeund o Slg od Lol 3l GEMA slacl Clazsl jo |,
sl sl Sl el 1K sl 5 Ssd e DBl e Glp hug alnlud clasl ales
weladl ol ol o cdld gl 1y olo 5l 5oy ¥V L L 51 59, Y0 3L GEMA Lljslye
5 00 sl GEMA g OFGEM ;5 Leil i 4 455 L GEMA Ll a) clac! .ims
(VWP (posio (o)) Bgd oo (By2e (njs Sld & cogead s
e oo Sy Ny U e Aol ) bl g 9 W9 00 QB Jlgie Jlo & e
Ci> S il s gneS g V1 G iled oo QLRI (grneS” ) Olgis 41 ]) guas S
) o malais g5 9 1550l (651 e o 3 e s Jitws sleg Sy FERC il ol
U"‘ dl)i Y}W )Wu“ﬁj) 9 o)ilf Ml)u,c Jl).\ﬁ a.‘aw 0 Bp Cxuo u.Lo‘ Lg.)l,\a.d‘ 9 ngl.:w
o) i (6,555 B U138 slaolSals Loy T ol Lol cimd sas 8 2,553k 390 |y ygmmsaS’
5 0L 5 Gyl gy 1l FERC (cloadlab o5 |2 cddly oo Jits (651 )13 31 (gmuneS’
3y el pase s aiilen wlgie 551 )ljg 4l 38 )18 Mol b s 9 (o) 3590 <259
A8 ()8 FERC L g ot Jos

1935 oyl sl dme oy 6lls (FERC) 15 yal i aalais J1)a8 (ygmsad 43352
bl joome waed bl gladizjo B)bo Sl plojlo (nl 4239 16y (50 358 o0 gl
330 o clie S S5 5 550 0l ol Sl 23550 ol s 5 sl > Jls

Olebsb b L joome (B0 51 (8L y> slatal)s plo g 590 3o slasl )b 511 595 5l



ul)}l d))}l (&uad)wlﬁbw/ yyay )ulJ Y O)Lo..:l AR 0)5.) ¥

3 Bl e S o a5 1 55 550 1 Sl e oS 55 e il (b
ods 485 a3 GgmneS cpl Sl (Jlo el pasuiie slapuslSe 508 () VooV 5 (958
G ) Jled claslys 51 8Ly Jlo 5 (635 p0 ooy (gaw | pllacl slaply 5 drdgy .l
@Sly )3 29 cugal Glel)l bwgi ol &5 Wil oo gmneS Jlo glie (235000 b G0
&> 9 9o ohlusl jl (S 5 5l 398 e plio cin 50 ) e @ilalS (635 50 GgpseS

(Razeghi etal., 2017) xS o <8l > b jee

=5l Y0
coldy doly g cunl Cato o] (oolasdl @l o wulas ot L»y,.c WCarino Sy, Sy yio padais 2lgg
Sl 1y (Slglyd oy 8 las 550 Carno sladjliilinl st 5 ()18 cuod Hlis ] aiiun elais]
o 3 xS 9l sglate 4 1 09l oo plikey] 4 il g5 dine) > e 0aiiS ity (glaales
by slaYlo la )55 6 ash 8 calbgo 1y il yae 008 wula sladlys cusl p3Y (63)ls0
&> S8 sloatiaS b Jituo il bawgi i |y ol il ISl g 038 iitte 368 (slacllad
wlaoly slacl §l plas o ol 5l b oz &g 53 opl g ogde ailed pal,8 #Mo
PO ES WA Vv S99 (sl o0 0 b ‘_'ﬂ d)h{){ 9 OO9 J9)':w QKA sc;])).iia 0S8 pudas
o o St i ey bl Sl aogsyo g slnsles 5 5 ele & 2L 5
W) &l udore 4y Blad glogud 4 b (S walal slgg a8 55 o)Ll gl sl )15

oL5al o Wb WS o 33l culBy elB sbuwly 1> GEMA &S Sloseuns | alss Jasao0
dleg ¢y lndSSl 55 asl $Souwly LSSl coldy (glygs 4 b OFGEM .34 plosl cols,y Bl
3l Ll slacdled pges 4 (29Kl jglaie 4 OFGEM ] la! (55L L s GEMA
Osed ipd o ploul 1) leand b lhiuds g b jlicew 5155 5 « GEMA glpiunis dudor yg0
wsai g OFGEM 3 GEMA slac Jld L bls)l 5 jasdd 5 Guiss jLid] kS slad,b
A0l LSS 5, 9505 la il @l e walass sles 50 @jle 4 )l oage 4 1) Ll asag)
(Yaffe etal., 2018) ail oSSl y5uiS oyl Hlodyb 4 beshitons



< e Sl ye g (lsd )3 oy B> (o)

Oyl dbgrpe oylgd 1 OFGEM sles cole; pr bl alg g o lyis 5 (551 )3
GBSl )3 Geizmen a55ljg cul il gl cul 1) ol il bolad (prizman 5 wlos oo
s o] (sS5enl el o izmen 9 3) (1B 35 55 5 G sla)lil st Sl (sl
3 e pimie 1 (Saiales dn aBlg o (S e Il g g walall o (SlogS i lod oo
L Lavaabopol oMol 0,5 cggamme y disled ol y9uiS cpl culsy (¢lyei 4 OFGEM
ol ) slisd 4 plgiee el sgme 51 0ks (l (6519355 9 OFGEM lawgs cuxiio slaaaliplas
s oLl an las oo LhaVIaiY Cljgiws 5 00l gog ml 2 ogad )3 2)5 CulSd jeus
e OlaTe 5o kg (19 5 ) (ls 4 bwje Slavenal pogad 13 ged ColSd (LS
2,8 ol colsy Bl o8l

oS il lassly JoSis po3) g L jd Culd) B> asloh 5 Jgol Jleal (quwyp 4 2295 L
2oy Bods aeld o)y & dm ise 3 Wl Slelill g 5 slaylil > (BB Jgeol 2 5BL
Dgb ge A3y H9dS Olyhe 5 yleE
Ol el 58 (Hlassil wo wilgd) coldy Jgas> valgd 4 AT .1
odd By o> aeled 4y SHLEI ¢l pl (oMl (g )g00n (sl (B TY 5 YA Jgol )3 2>y
(3Ll dnwgs sl asliyy ol ) 9 VWYY Jlo 5l e ol 1 By s> dsls Mas Lol ol
i slacon Ll (pen 13 5 €85 )18 4255 3)90 (lnl (oMl (0002 (K8 ¢l
2 e Ggmginie b grhe (Silepogad g plio (B laxdl 4 ool b Geel
Shg=d edome cugal 4 (lisee LY 445 03)5 4 42092 5 4ol plojl bawgs bl ()]
5 (ol

O5elsn Slinle g calisee (sl yauiS (oolaidl plla )3 ouid dloo) Y o0 S 4 colgs 4o Ll
0L jl ol Mol 4 Ol yos ol g3 9 €85 13 5988 )3 I (il o gt
=l ey 5 ol (Ml (grex (Kb g bl (oolall deng 4l pylan
olo yto pgd 9 S Er90 (e Al )3 (ol (1938 (FF) )l 9 o Jool (IS slocanlw

sl odb a3l Cold) 3g8> Aclgd 4 ]



ul)}l d))}l (&uad)wlﬁbw/ yyay )ulJ Y O)Lo..:l AR 0)5.) i<

Ol 3348 ol il ) sy o) S sl 00 iy p5 S pgeo s ol douY (ol 5
Cdld Cor s L VLS (89,8 L i 3 s ol Jitwe 0B 8 5 )l )3 0diiS s (ol
Lok 0SB el 0508 (BiBg)8 9 ol B B Mg 5l S s &5 y5b 4 S o
"l a3l deme dsdoee ol i zays b b 4 deye (gl b ansl axdly

Lo S o oS sl I3k )3 (timdg " sl oad iy o5 4355 0l 5 sl 4 Y ol 5
)8 aS Al Sliee 4 5L GlolEs g asye | oaidia b 5 4l 5 wanS a8 b b oS s
Lol 5l 2o L )il an anse slaol S 5959 Ly sl awsls jlib 53 1) jlade b g Consd peed
" sl axlge Codgime

S35 (9> sk aw aly n 1) gl oMl (gysrer (olaidl plls (sl (g6 TF ol
alio oS lio alS’ ol (9o i 1S e gl el )3 g Wl o gl pogas
(Sl Sy (LaaSis g bt (gp ol cdows «6,l5L S5 opdlae ( 2y S50 b
4y 48 Cslel sl g ol ol g ol ¢SS alanlom (il g BISL 5 Gy 8l 23
(ol oMl 5002 obisl (938) sl g Sl )3 g ages colle )90

oj9> (=l 3 9 Ao g3 5L 13 50 g2 9385 el 9 )i plee il nf Billae
slacoslw 40Y )3 Coul 1855 C)go §p @iy 9 JEST g it Jole e (SSE
L (ol ¢ Jgd Ailgi so S 00 0Ll yoitus g (g3kail clacled gloil 4y 55 FF Lol oyl
5955 33 5 oid 0,18l oolaidl elacdles Cilisen slnogS 4 awY ol ¥ oole > dily orguas
oy o5 M SOL Slloe I 5 i @y baspo jgel ¢ ool ¢ s o S1pbro slacalled cdu o)l
Szl 3 Gaiasl g 93l 5 ol el Sleas gl s ¢ JltS (5 Jlal Lol glaeSis
ol 04 diwsly cdgo

chbd claccld slas! LY ool ¥ aiy )0, a5 cunl o] aouY ol 3 ang JB &S

S o ol acl 00,8 o,lal " 5 Jlas) Lol " claaSiis 4 ks §p Caio 5 (D> jlas

¥F Jeol (IS slo b Y odlo VY 0519
¥F ool IS slo sl Vo3l VY 0L Y



ol e Sl ye g (lsd )3 oy B> (o)

9> Jlazsl 3)lga 0y0) 53 g, pels" (slacullad adS bl (g FF Lol )3 &S
g3 A ¥F ool alal (slacuslw aoi¥ )3 "oy el bl il 351 00 0350
$94=ad 9 5 @iy JUSl g sl jisu o ISl i BB SSE odimd (LS (el
il B @iF 9 M i (B slad skl

S ) i L 5 35 s e ) 55 iy o (ol ¥F sl 3
sl oy > STl o] A 45 (55 4 ool (et U 5 (ool 1525
auY ¥F oole b iy 5o .l 0dd 0 ey douY il 30 55 L5 Buolas Cuwl o dudld goien
5 45,5 51,5 0,51 390 "labune (63bad] Canisg ] oolitulegus” o)l o] 5 FE ol 5!
PS54 piY il 01,35 (S5 (4l g gl aalowl (g M) (s> S5 4 o (sla g,
5 ool egn’! ) LSal ( 18y Ao Jlasl o 5l By Cato Sluoguad g guS 39 4 dvg b ol
slodgy plo | Giw Caio ool 1 (b @y08 Jlee! ,505 @yle 0 b) "ol (3lail cansg
el yga5 JB (0B s

A 9 (9> o (Boo g (i | pel (el pp lawg (1B) 05 eyl ploxl 4 pole
ol OF ele ¢ pawlisl 958 ¥F Lol IS slacunlaw oo Gilial &y o cps g0 1Y casl jouate  gd

Dy oo 0yl )l dm Gise )3 oS ol B ) a5 )3 ol clyed pb a1y o9 @ouY
By g (S JlSle 9 BBy dacwIggus -1

0l S malaid Dleg S lgie 4 By (glyed FY ol IS ol (! 98 OY oale bl
i ysSde 5l wag Jabd 13 )3 s ul by el 0ad S5 pil b (h95Y65)) e
PSS lpl b an colic bglyed ol (slp odd (o 055> mowg 0S4 dgi b .Cowl osds
Wb lacl sba)ld) 59 Gl asds 3 hsd ol 6l YV Jeol (IS socuslw (dlial (16
5 ¥F dlgo) ulBy (lidd pouds ayllig oS cunl juiS 50 (g bzl slacylad 04> 43 ()Y S,
(FA o3ls) pleal yolato &y jlassl 5l (6 puSols 5 (FO o3le) 0By 0o (laylid, Jlosl 5| (S ols (FY

LV YA s jaol) 3)ly oage oy jauiS (golatdl gl iz alS )



Al 651 (aelad) ale a3t / WYAY 50l ¥ o)leud YY) 69 A

3 ol (lygs wl SSl Loyl o colsy (¢lygis slacl dlass a8 o yguiS pluo OIS
lael Ghls dayoiS plo b awslis j3 a8 5yl saisled 033L oylpl oMl (gys00> S5iB jlis L
el o ol g (wlid)lS) g0l sl jslaio ay ¢ ygil8 Cpuon OF odlo by .l (65
29402y Y 05 Jitws 9 (9> lunsie B 3 i) (o 3900 (B lygd slal p

sl opl8 4 goge (slacudlas 5 (B)1s (ladyg) Bidlas pacts 4 CB) gl
L1553 duY OA 03le V1) 3jbd 0 rudlro () 550 3> paewad D31 5 FF ol IS slacuwliw
dor jl) (grlazdl Gloss 5 YIS S5l 4y o yiawd Ll yid g e diuond palets Lalod Cugal pizmon
()55 30 dousY OA 03lo B A) bl po 1ygui (ol 0dge 19 Dy50 y 4D By Cumian
& Cogal slply isu Ol e 008 walal sleg JuSiis it o 3 Cariuo das ) ! anb
O o ) sgmie 0ie 53 (o plos &) 395 (oaulas Lt g Cipllog ) gtand 5 &) lpjg Sl
Oy Olep cugmal L g <o) (sl sl 4 Waoles ol slasl oS 5 les 13519 sl
lacl .l culdy glysi slael b llas ouiiS pulals (slaoslys slacl Gl bayl b 9wl oo
=y eslBy Glysd slasl slacgiume wid o ets Glyledl gl das (o ool slacla
(355 de e Y O 03ls) W5)l> oage

e Dy a0 oS aaliid Blgs Y-
5 3L 58y oSl o sl o Lt ) o sloolgs slog) pin 3 4 age Sl ales ]
=l aseY ) el el isy aw 3 l)jie g (o gaw )3 1By S)jie G Sligen
o 018 o 2lg5 g b b 3 48 Cal 005 ol 0% e3bo 3 )3 uslusl g5 FF Lo
5 g4 plodl bl Bl L 0,50 enoual culdy (glyad Slgas b (el b yolie Wilgh sod ¢ i
g5l > adle o)l (YL e By clysd 65098 p BLd 4 (el i £89 90
sl pdy el g g9 3l i g Slogeuas ol Jlasl (Sl (1B,

s sladg) 4 (Sdw) @0 S & 2900 (6 S (9l Ao gupal 4 A2 g L

oy hygd (Jud ol 5l 5ol 9 Liljlome pogad )3 (635 maenal 9 SLISS 4 (S (16,



A e Sl ye g (lsd )3 oy B> (o)

Lo (= 059> 30 (omitn &y pite 00 iiS wulals alog ales ) (aion oaiiS palals cladlys g sl
4 3gae Loyl cyllsg 9 ailed colSs pMel 1ygi 55 odimd eMbl b (Sl lgic & s5lg5 o
98 ‘)])’lg 0394 pual g Cumdg u.glg.)')l O ‘5)9‘1] 4 019;‘.3 >)|5o C)?-I alox 5l L .l ob)f
bulgs cugmal g ao @y wlals sl (e Sl )las Ll o Jealljgins 5 Walaial) g
2,8 0Ll (g lassl Closs 5 YIS 15l 4y sl baslyd g jlade ccaoyd wulas

)LQW' by Ay 5y o..\i.l.{era.u" Jl.e(’ Pt ¢u4.ul.w| u9’l5 ¥ Jm] Ls.’.‘)?l asuY d)Ua.o ‘_',9;5 iy
5 Ol plsee G 90 )0 45 Cwl b 0 cpl il oy (lyjs Old Cogal & ol (glyau
¥ ol (=l asu¥ gild a5 iy o o b jlass] Gluogas gl)b cmio 93) 5y
(H9=5Y 95 ) 0aiiS iy slas 93 gy Ly uld) (g JuSits o JUis &y g glsl (158
D55 o0 )8 o)l 350 slaidl @y 5 l5h ealal il dsldl jd gy o WSS
3 N3l oS S ¥
JUos 33 5y S )ljg By y5el Coglan (glbas gazo 5l (S olsis 4 oyl Gy ik peles Slea
o 05Slen 5 45 LSl 5y Catio )l 055 (<l p5Y (gl i Dbl glil) )3 WYAY
Ml a0 4 bayyo slacdles S o el olpl Gy )b 50 @l jte saiS wulas sl leis
3 ol 0 el dbgrye g8 o FF ool IS clacawlow M5 L sl (o)l 30 Canio
S > B B9 g S Lulyd g 855 by s’ Aebiml (B Cariio LB Lo waos sl
i o 63l 3l B bl (5 4B Cu e <850 ol 5l 03,5 (IO o

Ot 4ol ol ay Sl b g gy €89 59 s5ted (03 3 olnl G L bt Slea
g oplE 45 iy Old Cgas) " jodS 3 4Sld ) B Gheyd g MyE by 9 Ll
dawg p)lgz aoly ()5l8 (Y0) ool o Ay gage 385 (slisl) 1 g (oMl (gl)9d oo



Al 651 (aelad) ale a3t / WYAY 50l ¥ o)leud YY) 69 v

O)llas g colin g ()T ie polaio 4 )9S 3 Carivo 53 (IS Cusbis 9 LB Lo w08 5L 4
Sy Sl 93y &8 it i i Sl ISt Sl (ol sl ol g9 41 528" 50 )11k
A3 35 AVIVIA 35 53 3l lais Sl Conls (33 Mg o geaito 95 g Loy
il p0 395 il Slal 4 g amd o Ay S5 olo po )3 Cugl 93 hawgle jobo 4 Sl ()

cogmai g (wgd |y o=l B Sl et sles (ol Ll plosi e (oges jobo 4
sl bawgs e (S cogal Sty (B g SIS 9 () I3k dnwgs da Joll g
Ml goee o)l b laspe yel plo g l)jie mona sl ik oS5k ST Jo @Mo (63
(T2 AYAA () San 5 Cnate) Candls

L) 429, sl 09,5 sl 13 g0l 4 b 5y 3k s Slis Sliguao 4lS (IS yobo o,
3 Gty Ul gy o B 0050 oS maena” 9 31518 digad” (ool g
FSaii L & sl 0391 95 ©)l59 332 5l3k 008 rlal Sl (sl g2y il glygd oS

22,5 55 )59 3ol g cnl 4l lilate o) (g

Ol 8 515k p o 9 Gl dise) 90 39250 (pilgd (i p £
Slap s 905 5y 456D 53 Byt P98 5 45 Gy 9 by e 40l ol V-0 iy Gillas
Voopad )3 Cusl 01 03 p 5y 3k el St & M5y Bl )l g culan” Ay <y
Il oy b g 3y ddye 4 Lot b 5 L5 4565y L sl 005 155 395 4l 1551 V-0 olo
13yS e Sy S 2y95 5 WS 0abS 1) 5y 9y 5 M

I olibl Jsa> sl g e Slap"icusl o g pai ole (e ¥ 0pad )3 (rined
02l Sapm il wre Codgazme Jlasl sl 1y (Slyyhe il @08 1 cudle 5 I3k (g2l
3 oy Aled oy 98 pjg 4 g (g 0AiS Adye 5 o g Sle MIS B pune ol B Foi
sbacusgise cole) g pile SAl58 (oldl 5 Jolge 1 Sopn lyjie cnl €M) g g
Mg Malgd clyyhe pl CIB ) o s

L Loyl 53 52 )15k palals Ol sleidggme 9 colby 5l (pid 398 o0 alaxMo oS jshailon
2 il G il sl g ) cuadlo oo lomis § L3k g )ik 2 Ses o)l
2 e85 lyy JUal b Balss 4 Cams Sl oo el S )58 30 2l 3] Billas Ll (e



v e Sl ye g (lsd )3 oy B> (o)

g L )95 0 Cue (2ldd wSbre 4 glo)les pladl ColB) aye oS ST 5 plabia L
an Ladl SS9 )i olSails e wae S8 (sl s (g5 iz 5 I3k 3 S
sty )3 3y Ly pelats lan SLLBT 05 3l g5 s 4 ol dlatiy 5 5SasS SloiS
0950 bl oo 3 )ik )3 Culy (b dgaoe | (Kb 9 (UB) 15 ladyg) L 3yg5 g dblie
o laabowl 3 ol Sl plojlo 5 B ik mbas Sl > (6 S e 5 Slul (o)l
23 sl 0des) 95 g b 4 g Ol g 4 M ik el Sl el sl lyie

talon 5l sl ods lgie By )lib alss Sl S5 403 (gl (odamto Cinllog (95 S anls oyl
9 iy o)l 5dS 5 &S an (g ed 2Ll LSS g g 4k O

b el l8

5 Lacudgde 3)50 53 35 50 9 )15 pe bawgi oad &)l GleMbl g CL3)lS (ouyn ©

S &y (g pid 9 )ik ) ) (s

2 G b ekt Ol by (S)la g pbxl Sl 2l Cozilea 9 ol (rioren
Ol g 2yl Bl Sl ag)" lgie cod 5y 5k wabat Sla mrd 9 395 Aot yg0 g
Co e &8y yo yllas (ylly jeSihe dygy 53 Cawl 0l astie WEAMA Ggas " Slles
M1y Slles (il 2y 5 o3,y Gl ol 4 i 4 3L (BAS <80 g lpl By 4SS
Sleilw Ol g lasly cpl il 6 o Shidggue 5 Alby dha (pizxen gy (nl 3 ol 0
sl oa oyl gl

Jso 9 Jgge 5300 Gl 2y I les 5 ooyl Gl Slal 4" £-0 i sillas
b obard s el Clly by 3pddse & (LBl g S5 4s5 0 b (G935
dgy ol 30 dgu oo dlan Mo &S WS o bl o 5 5L Asbpllas dlae ulwl S hadas
o=l g sl 0als 3 )lik ) €y Capmidg GLRIMIL (G968 (slady 0 95 9 (e 42 (slo) L)
sy gt 50 4 ol b 0 cpl ol oad 03y gla )l 5y liL aebpllss 4 )l
3)l3e dalipllas slae culey (sly wabas Ol (cow jI Jlos! b aeets lalisl (3 5k aclipllss
g ol 1y wlgyy o) 5 Jlasl glad ¢ 3l j g0 (o sl | (Jlo ol > juS” Jlosl



Ol (557 (40likiad) sole s / AYRY 50l oF 0yl ¥V 0y9 vy

il 5> <y ol o joga 3 d929e )jie g (113198 395 oo oamliie &S pslailen
6391 P31 486 5 wro a8l (B2 5l3b pabats Sl (Sleidgtna g iy Cog2 e )3 598 (5
5 ol a3l 0jo> (nl ) (gldlas Mo LB g (s> 39)5 05 U 33 Slp (nl Gpores ol (S
ol 0392 588 (Sbigs 52 )i e g dnwg drgie yudi o) (SleD
)y Ggi> ol s 5 Ol 2l 83 5k (Bl 9 ONChe (B (g Y
il sbal 5l ey 0595 53 Glpl G )lik (ably 9 St (3 wree Sl (B i el 2
)b UKL (S dtod 93 @ (g o0 |y Mo cpl (IS pobo 4 S (00 )5 (o) 390
255 5 a2 JS5 @ (B-V) (Slypde 5 (P BNV 3 l0)
13k dakud V=Y
2 05g 4 18050 50 e i 5y (sla il el Mo (S s o)Ll iy oS jelaslen
ol 98 el Kol S Lo ik 3l 5l g B s 51500 e & el e Caa
aoin 5l YL ol Sl L L 9058 wlgi 13,8 dgdmme b 3,15 03501 g 009y balis 5L 10 S50
oty dlaz 1 ooase lllao ] (glodlo 5 e Jlael ik @88 3k 15 s ((shntls) g
hate § 65 (W) ol g (oBU (WYAY) (U] (o 5 (S5 cuds (17R0) ofylSen 5
azbpdy plosl Gl 3 Sl o )il @38 Cunsg Dbl pogas 3 (WAY) (99)52Y 5 (V-1 )
G B o 3k 8 (sl (Sloeasls Jod HB Ts camdg 1 (Sl Baae o ol &5 el
(HHE 5 09557 Copd olil 3505 ljb ot (Sloeadls alox ) ditn (]

O 405 a0 Loy 01 coa codilo 5 0l il e a3 o s Slallae ) ol
I o JSadie Glae pawye slad)lilinl & 295 b o cul ond @i 598 3 Sl oSk
iy pn (Asgari etal,. 2010) 595 s elaanl L @8 Jlosl (el il 1 balus e
552y 5 (WWRF) oS 5 B3lo (Yo V) Chuato 5 6, Fase (I¥R+) oS0 5 cabil cldllao

1. Herfindhal Hirschman Index (HHI)
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1. Residual Supply Index (RSI)
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1. Pay As Bid
2. Market Clearing Price
3. Hour ahead
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