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Log(PL) | MAFE MSFE MAPE FEV Bias
TVP — AR(1) — X DMA(a =1=0.99) 54.727 0.056 0.008 0.148 0.007 0.013
TVP —AR(1) — X DMA(a =1=0.95) 60.560 0.049 0.006 0.145 0.006 0.011
TVP —AR(1) — X DMA(a =1 =0.90) 61.903 0.045 0.005 0.133 0.005 0.011
TVP —AR(1) — X DMS(a =1=0.99) 55.346 0.060 0.008 0.151 0.008 0.014
TVP —AR(1) — X DMS(a =1 =0.95) 63.873 0.053 0.006 0.134 0.006 0.009
TVP —AR(1) — X DMS(a =1 =0.90) 79.598 0.042 0.005 0.120 0.004 0.012
TVP —AR(1) — X DMA(a=0.99,1=1) 52.854 0.058 0.008 0.154 0.007 0.013
TVP —AR(1) — X DMA(a =095,21=1) 56.383 0.053 0.006 0.175 0.006 0.018
TVP —AR(1) —X BMA(a=4=1) 87.058 0.011 0.002 0.084 0.016 0.004
BVAR — Minnesota - 0.373 0.254 0.568 0.087 0.353
TVP — AR(1) DMA(A = 0.99) - 0.062 0.009 0.181 0.008 0.024
)TVP — AR(1) DMA(A = 0.95 - 0.065 0.010 0.167 0.009 0.021
AR(1) — X OLS - 0.079 0.014 0.241 0.012 0.037
AR(1)(OLS) - 0.106 0.023 0.346 0.014 0.083

h=4
TVP — AR(1) — X DMA(a=1=0.99) 51.840 0.059 0.008 0.145 0.008 0.016
TVP —AR(1) —X DMA(a =21=0.95) 57.263 0.049 0.006 0.136 0.006 0.012
TVP —AR(1) —X DMA(a =21=0.90) 58.225 0.045 0.005 0.127 0.005 0.011
TVP —AR(1) — X DMS(a =1 =0.99) 51.914 0.063 0.009 0.148 0.009 0.016
TVP —AR(1) — X DMS(a =1 =0.95) 59.583 0.054 0.007 0.132 0.007 0.007
TVP —AR(1) — X DMS(a =1 =0.90) 73.048 0.045 0.005 0.127 0.005 0.007
TVP—AR(1)—X DMA(a=099,1=1) 50.027 0.059 0.008 0.147 0.007 0.012
TVP—AR(1)—X DMA(a=0951=1) 54.533 0.052 0.005 0.154 0.005 0.016
TVP—-AR(1)—X BMA(a=4=1) 74.041 0.013 0.002 0.079 0.002 0.011
BVAR — Minnesota - 0.383 0.290 0.818 0.114 0.363
TVP — AR(1) DMA(1 =0.99) - 0.079 0.027 0.318 0.025 0.027
)TVP — AR(1) DMA(A=0.95 - 0.069 0.023 0.280 0.022 0.023
AR(1) — X OLS - 0.081 0.014 0.235 0.013 0.036
AR(1)(OLS) - 0.110 0.024 0.325 0.014 0.086

h=8
TVP —AR(1) — X DMA(a =21=10.99) 48.818 0.060 0.008 0.410 0.008 0.008
TVP —AR(1) — X DMA(a =21 =10.95) 54.078 0.049 0.005 0.300 0.005 0.010
TVP —AR(1) — X DMA(a =21 =10.90) 54.868 0.045 0.004 0.236 0.004 0.010
TVP—AR(1)—X DMS(a=1=10.99) 47.222 0.063 0.009 0.412 0.009 0.007
TVP—AR(1) —X DMS(a=1=0.95) 56.897 0.057 0.008 0.343 0.007 0.007
TVP—AR(1) —X DMS(a =1=0.90) 67.662 0.048 0.006 0.319 0.006 0.009
TVP —AR(1)—X DMA(a=099,1=1) 50.139 0.058 0.007 0.424 0.007 0.008
TVP —AR(1)—X DMA(a=0951=1) 54,122 0.049 0.005 0.353 0.004 0.010
TVP —AR(1)—X BMA(a=1=1) 62.105 0.013 0.001 0.059 0.004 0.001
BVAR — Minnesota - 0.251 0.147 0.680 0.140 0.072
TVP — AR(1) DMA(A=0.99) - 0.074 0.105 2.715 0.076 0.148
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AR(1)—-XOLS 0.077 0.013 0.668 0.012 0.028
AR(1)(OLS) 0.109 0.024 0.765 0.014 0.083

oolaiwl b g Jooo s azgi bl Sloy95 (s Sglhas o Slee 3l ol oled ;o BMA Jow guls bl 5
o3l a0 85,5 o sadlive el (50,91 Jow cBs KLy a5 (LOg(PL)) ol cenl) posSle aslis
BMA Jao zulis ow)pm 4 dslol jo axs 1o cwl fuim 65 el 9,05, ae Jow h=1,48 Sl
wily i 6 loline 5l 518 g a5 Sla o coled 0 j5Sie puiite Loyl aSiul poo 4355 13,05 gl
0 jgax a5 ol Jas slasd 4 oad Jlols H5S e e a5 Hla Jow ol Coed ell ()l syl
B Yo e 0g0m) s  y50  olawd O 51 o ,le 9 Vo ofaus wlal a0 s pdy oSl Lol
Sz S e ailinl SO 5l Sl 50 aib ges el eled 0915 4 (63ls AT y0 g Wled oo
Slass K) Cowl ool 433,50 g I juiio JS 10 ol K S 5l i o poasd (gl 010 0929 b iie Bl
29009 (2,25 K ol (5o atnly paiie g 1y w5l op 5YL Bioe oBass 5l aS cenl (olgiinn (slo it
slad o v Jae ploi (g9; Slaslore Cal oo aeis a4 oloiws gl 058 oo Sl Bae oFays Lulul
spax pae b jeas el ) S92 a0 sla Jow dlawd ool s (6o ptie slass 4y 4z g3 b ogd plodl Jow
2 e i Jlesl 5l 90 4 ixy Jae el pae (258 4 azgi b oS b e Joo Y7 ol Jao (gLt
oolaiwl does 4y gliws sl b Jow (saen Sledlol 5l 5 00l (o) b Jow (40 Sl g0 Jow Sl
dae oyl el o a3 )3 i 0 V0 (goluws iogh (nl jo K jlade LS ¢ (i le (Yl 5l (g9 4090
018 Lo gh 00iiSi pué (sl paite (lgie 4 aie VO Coles 40 05, o0 HUaml a5 el Cllas ol (g00iiS S 5L
e 10 51 St by S S Coles o 3l SISl 4 wdlige (g, SLalS Lol 1058 B yme lolona
Lol gl (saig0d 4 (ygem)S ) Ogakee Vo aell jo ol dislre st 12 ey Jleizl 5 culo (oo glas
ol Al b el s @y (g YLzl 5 il 5 0l ploml g8 5 sl Vo sl Sliline 5 00

05 51 6390y st Saws o YU & am g bl (g ke £) g b (S slacdls 3ads slaad Y¥- OAFF, -4,V 1F,AT,A07
el o 48 0,00 VoYY i 58l a5 sl o BMA Ll

7Yy VE-E lisnls / DE 3l / VE 0293




Ul Plo 3o (pezil — (51T Aslo yan YIS Hid9 3y (yole doliiod

@ &l N bl ol R TS Jol (s g Sy Osebes V10 ol oS laiged yo )
OOge5 (e 0dSD 2o S (B J592) )l 0929 0aiSLE a8 (sl e (peal S diged o>
Yo (¥ et Jlool & S it 5y Jlozo] Gl () ol 3805 ol p3¥ by g3 uiie O
55 bl (€ T EOFY ) Dyl alli] el o0 iy o3 &l elans 1 (s Jlaiol oo (090
Jodo 0 pgd el yo ;0 g losls e Sl 1 Jae Glisebl pae (28 Jo 4 sl (sl 50 0 a5 ol
35S s Jlaizl a5 ol e cpiiores ol oolaul glaols Sledbl 5l o Kew 4y g sliws
50 Wl B Jae 5l ey plo ilae ;o 09 00iuSls o a4y cauzils ool aid § La3 o iy Jlens!
4 S (St Oy JLoil a5 Lo e (nl b pgo (gl po 53 45 Wdg 008l 508 ke YO 5l sl 1o

(e se aals! 1) Slislns wilazls ey Loz

K =15 5,56 Oluslro g g 55 0905 wial 9 Jgl alo 50 :0 Jgur

Ogelen Vv Joldh Jgl digos Ogeleo Ve Jols Jof aigos
09 ) OF =

0.8012 0.2133 0.1803 0.1244 <Sb g4
0.2706 0.0253- 0.187 0.0264- Al oo
0.4958 0.1936- 0.1485 0.3509- Sldes a5 540
0.3005 0.2299 0.2498 0.1708 G Gy 2l
0.3234 0.8668 0.2277 0.1617 o els 450
0.4191 0.0374 0.297 0.0319 bl b 5 ogm
0.2468 -0.0561 0.1477 10.088 o i 4 b i)
0.3442 -0.0748 0.2189 -0.1221 LS’T S
0.2717 -0.144 0.1342 -0.1023 Gl s
0.3851 -0.0277 0.2442 -0.0166 31 bl 50,5 o
0.2271 -0.1397 0.1122 -0.1589 S8L 50 ol e )T cod
0.1982 10,0242 0.143 10,0429 RN
0.3509 -0.1898 0.1969 -0.1612 F sl ol o8 cos
0.2331 -0.0275 0.1983 -0.0165 Wb gl olyls i3 cos
0.2415 -0.0261 0.1672 -0.0176 Sldos 350 ail>
0.319 -0.2068 0.1518 -0.0649 AL ogw il
0.2232 -0.0505 0.1782 -0.5379 oA Sgw ail>

V&€ Ylaanls / OE (aba / \E 09 ?\“A




Oad 9 G 1385 / o 3 JIT )31 S padio (lwlisdh s UG 9 Ligg cxain )45 afilie SWBUS0 )3 digg by dumlie

Ogrkse Voo Jolds Jol digas Ogrkeo Ve ol Jol diged

O3S O 5 =
0.2145 -0.0484 0.209 -0.2079 b a1 035k s
0.4708 -0.0496 0.1199 -0.0429 (EPS) sy ol
0.2398 -0.1036 0.1353 -0.1419 E 5 Pty 90l)0 ) Crasd Connd
0.3069 -0.0154 0.2255 -0.0187 plow ool Gei> 033l Couns
0.4378 -0.0374 0.1166 -0.0022 Sy S8 s
0.2456 0.0841 0.1601 0.066 alo o el S
0.3113 0.0462 0.1804 0.0374 e P e S
0.5412 0.1627 0.3487 0.2057 plow ool Bei> 4 s Cuns
0.2893 0.0322 0.0803 0.0122 plow lolo Gei> 4 By S
0.4378 0.0266- 0.2629 0.0122- Sogien Sl sla gl
0.2145 0.0479 0.1342 0.0466 EXJEISIRY
0.1397 0.0543 0.1122 0.0367 Sl o)l pac
0.1452 -0.2376 0.253 -0.1334 oS 25 o Shes
0.3819 0.0011 0.1727 0.0022 oS
0.2216 0.0275 0.3003 0.0165 ko o5
0.2354 -0.2068 0.0803 -0.0649 ady slbas 3
0.2904 -0.2131 0.198 -0.1931 bl sl
0.9141 0.2126 0.7788 0.1806 e B sl
0.4763 0.0484 0.209 0.2079 el oSl
0.315 0.1231 0.506 0.1233 53l3 S Cu e
0.7815 0.2026 0.1452 0.1806 G S Ly pyihe
0.1766 0.1672 0.2288 0.0913 0 ppe St s
0.1278 -0.1707 0.1166 -0.2123 JOW FER R JURE SRVIRERN
0.1432 0.0155 0.1353 0.0143 o pe Cuid gLl o Lavgie
0.4783 -0.122 0.3804 -0.0374 S Saileys
0.3849 0.1505 0.1782 0.1379 Y gaa (39 5 ,Lax!
0.5995 -0.1022 0.5203 -0.0222 balls JS 5o os,
0.2321 -0.1066 0.1529 -0.0466 by ab,
0.4213 -0.0922 0.2046 -0.0533 N
0.5478 0.1855 0.3366 0.0766 o5

7Y VE-E il / DE (alis / \E 093




Ul Plo 3o (pezil — (51T Aslo yan YIS Hid9 3y (yole doliiod

Ogrkse Voo Jolds Jol digas Ogrkeo Ve ol Jol diged

O3S O 5 =
0.4653 0.1422 0.3586 0.0922 5
0.1764 0.1672 0.2288 0.0913 6l gl S
0.3278 0.3707 0.1166 0.2123 (42591 (5 75) g Jlo Cenlins
0.1232 0.0055- 0.1353 0.0143- S cels
0.2283 -0.022 0.1804 -0.0374 o> Sl S
0.3849 -0.1505 0.1782 -0.1379 5 5 S slad el
0.2095 0.0422 0.1203 0.0822 &5
0.3321 0.0866 0.1529 0.0766 woladl 5,510l asls
0.4213 0.0722 0.2046 0.0933 w25 oasls
0.2278 0.0955 0.3366 0.0466 S Caagd bl
0.4653 -0.0622 0.3586 -0.0722 Wby JhL Bos
0.176 -0.1672 0.2288 -0.0913 oxd Sl pasls
0.2278 0.3707 0.1166 0.2123 Mo Cragd Sllugs

PR ol 00l JLQ.C‘ oA.)Lo.._‘)L: ).a_p.n Yo S99y P |°9° 4.l>]4 ).) ‘) Jﬁ‘ 4.1>)..o ) 03 r:l?u‘ J}‘)A LsnLo.: dalol )
lpo Sloslos g oud Jloel cotie 23ie YO (595 2 (e 55 Ggaben 8 Jol diged G laiul 55 pgo al> 5
i) 0= gl aliw] mhw? He80e bpd g0 Jleel L oaalsl jo sl a8 5 & jgo aas SVl g
Jssz 50 wls al wuales  olulis qleyu Jlsle o yion CB0 5 Jge b st o e - [FYASYD

el Cugy BB «(F)

K =15 5,5 b Oluslro g s pSaigns a3 pg0 alo po F Jgur

Ogalen B+ Jolds Jgf digai

Ogelee ¥ ol Jof digos

Oy ) O3S -
o Jliol | e capd | pmien Jlial | ooy < 09
0.8252 0.2197 0.1857 0.1281 <Sb g4
0.2787 -0.0261 0.1926 -0.0272 oAl Sgw
0.5107 -0.1994 0.1530 -0.3614 Shles alls sp
0.3095 0.2368 0.2573 0.1759 G Gl 2l
0.3331 0.8928 0.2345 0.1666 S UML e

V&€ Ylaanls / OE (aba / \E 09

7é-




Oad 9 G 1385 / o 3 JIT )31 S padio (lwlisdh s UG 9 Ligg cxain )45 afilie SWBUS0 )3 digg by dumlie

0.4017 0.0385 0.3059 0.0329 bl 5b) s Sgm
0.3545 -0.0770 0.2255 -0.1258 &1 s

0.2799 -0.1483 0.1382 -0.1054 Sl e

0.3967 -0.0285 0.2515 -0.0171 S bl (55,5 i
05614 -0.1955 0.3028 -0.1660 JS b al)ls (39,5 s
0.3286 -0.2130 0.1564 -0.0668 AL s 4l
0.4149 -0.0511 0.1235 -0.0442 (EPS) s, ol
0.3161 -0.0159 0.2323 -0.0193 plos Sl Bsi o33l Coms
0.4109 -0.0385 0.1201 -0.0023 s SIS 3
0.5206 0.0476 0.1858 0.0385 oyt 5 iedgs Cand
0.4074 0.1676 0.3592 0.2119 plos ol sim 4 gl Cons
0.4980 0.0332 0.3827 0.0126 ol Gl @sis 4 ooy Cond
0.4109 -0.0274 0.2708 -0.0126 Stte 2l sl gl
0.3934 0.0011 0.1779 0.0023 jovs

0.2991 -0.2195 0.2039 -0.1989 bl s b

0.9415 0.2190 0.8022 0.1860 e 2 sLo

0.4306 0.0499 0.2153 0.2141 PRIEROR

0.3245 0.1268 0.5212 0.1270 ordly Sges S ke
0.8049 0.2087 0.1496 0.1860 NS S et yyoke
0.4926 -0.1257 0.3918 -0.0385 Sl Faileys

0.3964 0.1550 0.1835 0.1420 Y game 351 5 bazsl
03175 -0.1053 0.2359 -0.0229 b alls JS o o,
0.4339 0.0950 0.2107 0.0549 bl

0.5642 0.1911 0.3467 0.0789 )%

0.4793 0.1465 0.3694 0.0950 3y

05376 0.3818 0.3201 0.2187 (435 58 go o el
0.4964 -0.1550 0.1835 -0.1420 S 5 e slid asls
0.7421 0.0892 0.4575 0.0789 olazil g8l jasls
0.8339 0.0744 0.5107 0.0961 o asls

0.4793 -0.0641 0.3694 -0.0744 wloyos il Gos

7&\




Ul Plo 3o (pezil — (51T Aslo yan YIS Hid9 3y (yole doliiod

il Ol xie VY oSl pd sl ki (0ged Creti S g 20 5l oolaiul b g (gl sy
O Jloszl i i VY ol g aiile cpninn Jleizl a4y Cond (655 it Oy JloZ ] jlaie i VY
Cpl Nl G e VY layasie gauhy jpas 0 4 S ol ool /FYA ailis] mlaw 5l 5L
Jlizl 51 6505 ey 9959 Jloiol a5 1) b piie (gasdy 9 Wgd oo odal 00l o8 b gy b it
Gaad jga> 50 AB VY slo e a5 ol sgpie ((F) Joaz 4 azgi b ool oo 0aiiSs ) wijlo iy
sl Lo o G s & 5 Wy 593 iy JLaiol & o (8t 9355 (e JaZ ] e
b e (nl 5500 &jlee 4y 5 005 (g BB Ao s Sl (59, b puiite (ol il e Joke jo puxia VY (ol 2>
odd Gl o piie Cry slo)line Bzl g s colrd p)lez g po (gt 50 S 4 aBb e (el
ol oas &l e o toslel Cad go,lel BT gt 40 g Sl

500 Al o Sl o (6 3YL Cemenl Shanil ailo 1) T o)lel s (0 3L oS Slo psiie ol ulul 5
S5 xSl by, 5ol oud ool ialed BT gt 40 loje SlSle g o piie S 51 2o glyl
o 4z )5 i 10 10 sae K 558 Dlewlns ;o) conlosnl cews a4k ol 1,3 lade ol 3 zls ez g5
5 WS (50 et Go% @l bl ke 5dS Sygo 50 LT AT 00,5 e gle (85 )3 sy (nl o
S‘o)lo @L_, 2 &b Jaw Lg)l.la'.';.;l o)'L).S‘ ol L] ‘S‘J)Lf.c L fel JRVESUE, Ql}ﬁ,a sl St @»L )fl
5 Aelie s b0 Slslomo 5 (5558505 sl b JS sams plonl 5 ilisee oK sl b euld sl
L5 5 ol Lo aools g b yxio 13 g Joe (gl il aus ool 40 4 09 (5,910b sl p3¥ .ol & j0lie
4 g bagas ¢ Jon (6,Uatl 550l i b a8 ol (aseiie alS andl ool Jae s Wl 8510l o] @glis
Al (e0iiSi ot ) oaixSits K o d o 10 s puitie Consl S sing 030,85 co rglitto azmsts ()] JLis
Sl cosgy 00t K 55 L a8 (g pmite 5 08 ot K e 1o | oyt 51 5 (S0 (o
D 000yl Joe (g, Uaml 551wl

diate Joo 30 Aoy Jlislw p ygo Sl putsio (guiucuglgl Y Joua
Ogedeo ¥ Jolds Jof aigod
O sS 5 e

CRY S 3)
|t — stat|=>20

g, Jlosi| (oo )y
0.861 0.8252 0.2197 oSl g5
0.932 0.5107 -0.1994 L_;:L,.l.o.c ua.ll} Sguw

0.858 0.3545 -0.0770 & o

0.464 0.5614 -0.1955 JS sl ol ls (3,5 cans
0.584 0.5206 0.0476 R Ep by o

0.575 0.4980 0.0332 ol ol Bsiz & oy Cond

V&€ Ylaanls / OE (aba / \E 09 &Y




O 9 G 1)) / o p3 JIAT 531 G puadiie (Hwlish i (AL 9 Ligs (p2in BM5 AFile BLOUI0 )3 disg Yy dmulite

N Ogebeo ¥ ‘.Lot-‘-‘:/Js' Aigos .
|t — stat|=2L ) i
O Jiol | e 0

0.506 0.9415 0.2190 e 52 Lo
0.618 0.8049 0.2087 G g Sy pyde
0.646 0.4926 -0.1257 S Sy
0.788 0.4339 0.0950 Slle
0.491 0.5642 0.1911 3y
0.772 0.4793 0.1465 5 &
0.701 0.5376 0.3818 (42551 (5 ,5) oo o el
0.592 0.4964 -0.1550 W g S glad el
0.811 0.7421 0.0892 solasdl g el asls
0.748 0.8339 0.0744 w20 el
0.816 0.4793 -0.0641 alo ik Gos

o Joisl Glls K= 1780l LR =15 g K = 13 cllo 0 00iiSd pué clo i a5yl 4 4z b

B glp calizre K 1 S o 5l eolaiwl das o Ve ) Sail glas ay a5 b a0 o 5 5L
ool )|)5 WX Oy |) 4(;.1le.1) ).:J.als u.”?c}..am).aw Ml} W‘P‘&@am‘w‘ )l;m
ol 00l LI UY) Sloges ;o (598 Dloensss gl 5380 o)y (sl o]

 Sphogeglpde

(gmpat o o Folyld) e ps N\ T b gl
¢ oblae alld s o oguad— s \ . A
< et e ol 25y 5

| g S & ) | g / L
||'I {5 gi.'w) J5 le oyl 20,8 .- |".:/ J“‘ﬁ ( WL‘I i(‘-’.":fj',' 6}‘_() ‘-:J:J
| sl oy s u:"i\’ﬂ'; st !'\__ '“_tﬁﬁ ".\ LP,L"' E)ls 3 """’S (5]‘43
L clelogeie o pn oyl \_// \ sl ok
| petesbglsbiad gl alags Jfile Gae g w20
"\\ slle (S hilags g cpet dg o Co e g ',f: -
Sldls 5
-

Gz (2l Joo oY ylogas

7eY VE-E lisnls / DE 3l / VE 0293




Ul Plo 3o (pezil — (51T Aslo yan YIS Hid9 3y (yole doliiod

lolddey 9 e -0
trete lolis cg> OLSs BVAR TVP-DMSTVP-DMA BMA laJoe ohe 5l guls Lolol 5
@lobid e #Y Gulal nl 2092 1095 2 (LIS G2 VL SIBMA Jow cayle s jllos 5y 108 51 sl e
5 900 delse s 50 )0 bayeaie (nl Wal S)ls (s 65 5eSiles Joe 50 il JliSle  JSge 00l
lolid dle oo Lo e (sl it lyie & e VY iy slalozal Gulol 2 0 s S0
0595 Camd 15l S 1 Sl Al 35 1Sl £99) (555 0900 i Vo oyt cnl (s Sl iad
SN S Cu et B 5L tple Ll sl 4 (B S o £ iebgy S 1SS slaallo
O 5 S slad (aSlh azog S ) 25 009 S A Oop e Vg (Gl 5 Jbo (Suileys
@l 4 azg b oy oo ailow LSl p (aloyw Jhl Gos fm 28 (ald sgalal 6,51 QU asls
el ) 5 5 Slolgiiy ek

Sandy g g g JH oS8 (Je Cundg Llod 458 Solstas (Jlo lpslie g e OLIEE
Slogoual Giogh ol Jow jleslaiul b asilgs co dizwa o) plows (39,8 0y > g lusliie gly oS )0 san T Jb
@ arg b anles sl ol @lsl b 5o ol G298 5 w3 2 e ple ledlite Jbo jsel (g 0 S5
95 Olgime & ol (gilopus LSl (sl 0 (a0 Sl 5 Lawgie 5SS SCS 0 s Jbo a4
o231y omas Glygl Ll (6l p aidl lole 5L S5 ool atie) 090 oo Slpiday dlo s Sl by pd ) il
35T 5 (g ol (gloools 3l oolicil b &8 1 aglo s Lles sy s g 45 395 o Aporgd (S a4l s 45 ]
ool 5 ol gl oo sla oo 5 osbisil 4 |z aiyles oolizasl ot 16 Laly, 5l ecs a5 ale s oo
JSS 51 ey s 4y drgi b el anls 155 (gl Joe 51 S aiiSoskicd 5 5 S mra gl st (ol
e (oo S ) Gl el oY o pos Uil (B0 0953 9 O elge plojen IS S az gl
el LS8 Glnl 0 Vb )58 255 4 az g b S op o S aige coolhae g, 9 Ol (e
i oy RISy s 45 555 o il ol 0l 45 (ol syl 9) s Toasme |, 555 (sl il
ORI 4 e & 0 Olgs a3l g Lacsogzge (159 aalls (83,5 il e Wge 4 Wge 28 sla o
il slatunlow il PMlal a0 o Gl (JHs Jlo (el g l8 L) (oas SSlay (g5 g 5p9logm
il T Slogas sy g (Souadi a8 5k cpl 516 00 5 0B dxg a5 > 0 s 4 e oS S 10
255 0 Sl IS 15 (ke 43055 oo Sleiing o sl sl o g sl 5 oolisd (im0l
(shyme NS Jalge ools )18 e ogdle wnmlin Bylopus Sl el g 53 (65 el oS3
Slogoai ;5 il (Jlo (Faileys Gls €555 a5 ()90 50 (riy alie laiagh 5,0l Ghagh ;o 00d
Pl o8 p0 (ol Ll 4y argi b 5wl 315 (lofug az gl (oo g 5 (Swileyd yoite & gl LSl
Ol Ioler Glysl sye Glesls alaz 51 135 5i8 (slaoles S ale pu LSl jo ailie oS 5 39 b ol &
o arg BES 18 Alopes 3l Slopeds 5 Wasbns g oy Olgislas dxalr ooyl lojles

. ..'.L.' ..:.‘o

V&€ Ylaanls / OE (aba / \E 09 (423




e 9 AW 1325 / e 33 JIAT 531 S pastio (lwlisdh i (LRI 9 Ligs ey i 685 (PSlo SLBUS0 S diwg b9, dalio

&b o 54

oy LSl jo Jbo gl 5l oolaul i coniile alayl, (VF0 0) dagd « coml pl oy b
YY-OF (YO (gl 5 Jb sl sl iogh S Gl g

6)"'\"1"‘“’ 6L°)LM b d‘JL"]*“ )L‘-'>'L“J G)LNJM (\f’Y) P s)L’u.u du.n—‘ ‘)BJ"\" L.a) ‘@lﬁ VO “:JM

(M (g0 s Il (Gl Ol b &5 15 (69,50 axlllas) owlil Sbss 0,50, L oSl b))
Y-y

w550y oS 1o aleyes Sl 5 Jelse (VFe o) olymdame qgooslyys Lo, bl o po wiish,§

Ls)LdeA(\VAf -\Y“\V) ‘ida.w «.\.».‘> L)W)f) Q)SA"B) ‘L)‘)'e() )‘bLeﬁ 01)5‘ Oy 0 03
ANV Y rwoladl

6)LM:JQA (\\“/\f—\\"‘W) ‘57L‘44J ESLe U?M)f) d)ixg) ‘ul).e‘.: )L)LQ@ d‘)j‘ o 0 0L
SID. https://sid.ir/paper/1034330/fa)s . rwolazdl

©led golaidl (DIST gla s il g ile pu JlSlo jo logs (VYAA) L hgs 1o cay 18 9 duome (g e

YYY-YOF & ‘L)‘)'i‘ slazs! UL’:‘lM..o ) Q‘)’Q’“ )‘DLQIJ d‘)ﬁ‘ O )0 IR 4.._‘3).:.)..1 LgLasuS].M:

Adrian Raftery, A.; Hoeting, J.; Volinsky, C.; Painter, I.; Yeung, K. Package “BMA”: Bayesian Model
Averaging; 2015. Available online: https://cran.r-
project.org/web/packages/BMA/BMA.pdf (accessed on 4 December 2020).

Ajitabh, A., & Momaya, K. (2003). Competitiveness of firms: Review of theory, frameworks and
models  (SSRN  Scholarly  Paper ID  2146487). Social ~ Science  Research
Network. https://papers.ssrn.com/abstract=2146487

Baker, M., & Wurgler, J. (2002). Market timing and capital structure. The Journal of Finance, 57(1), 1-
14. https://doi.org/10.1111/1540-6261.00414

Baltagi, B. H.)2005(, Econometric Analysis of Panel Data, Third Ed. John Wiley and Sons Press.

Bolton, P., & Scharfstein, D. S. (1990). A theory of predation based on agency problems in financial
contracting. The American Economic Review, 80(1), 93—
106. https://www.jstor.org/stable/2006736

Brigham, E. F., & Houston,J. F. (2012). Fundamentals of financial management (Concise
Edition ed.). Cengage Learning.

Campello, M. (2006). Capital structure and product markets interactions: Evidence from business
cycles. Journal of Financial Economics, 68(3), 353-378. https://doi.org/10.1016/S0304-
405X(03)00070-9 [Crossref], [Google Scholar]

Chen, H. (2010). Macroeonomic Conditions and the Puzzles of Credit Spreads and Capital
Structure, Journal of Finance, 65(6), 2171-2212.

Chevalier, J. A., & Scharfstein, D. S. (1994). Capital-market imperfections and countercyclical
markups: Theory and evidence. https://www.nber.org/papers/w4614.

Damodaran, A. (2011). The little book of valuation: How to value a company. John Wiley & Sons. Pick
a Stock and Profit

Demirci, I., Huang, J. and Sailm, C. (2019). Government Debt and Corporate Leverage: International
Evidence, Journal of Financial Economics, 133 (2), 337-356.

7&0 AE-E Qlisngls / DE (oalas / VE 093



https://cran.r-project.org/web/packages/BMA/BMA.pdf
https://cran.r-project.org/web/packages/BMA/BMA.pdf
https://papers.ssrn.com/abstract=2146487
https://doi.org/10.1111/1540-6261.00414
https://www.jstor.org/stable/2006736
https://doi.org/10.1016/S0304-405X(03)00070-9
https://doi.org/10.1016/S0304-405X(03)00070-9
https://www.tandfonline.com/servlet/linkout?suffix=cit0005&dbid=16&doi=10.1080%2F23322039.2021.2002501&key=10.1016%2FS0304-405X%2803%2900070-9
http://scholar.google.com/scholar_lookup?hl=en&volume=68&publication_year=2006&pages=353-378&issue=3&author=M+Campello&title=Capital+structure+and+product+markets+interactions%3A+Evidence+from+business+cycles&doi=https%3A%2F%2Fdoi.org%2F10.1016%2FS0304-405X%2803%2900070-9
https://www.nber.org/papers/w4614
https://www.sciencedirect.com/science/journal/0304405X

Ul Plo 3o (pezil — (51T Aslo yan YIS Hid9 3y (yole doliiod

Dinh Nguyen, D., To, T. H., Nguyen, D. V., Phuong, D. H., & McMillan, D. (2021). Managerial
overconfidence and dividend policy in Vietnamese enterprises. Cogent Economics & Finance,
9(1), 1885195. https://doi.org/10.1080/23322039.2021.1885195

Elmendorf, D.W. and Mankiw N.G. (1999). Government Debt. In: Taylor J.B. & Watson
M.W.(eds), Handbook of Macroeconomics,1(C), 1615 1669.

Fama, E. F. (1980). Agency problems and the theory of the firm. Journal of Political Economy,
88(2), 288-307.

Fan, J. P., Twite, H., G. and Titman, S. (2012). An International Comparison of Capital Structure and
Debt Maturity Choices, Journal of Financial and Quantitative Analysis, 47)1 (.

Foley-Fisher, N., Ramcharan, R. and Yu, E.G., )2016(. The Impact of Unconventional Monetary Policy
on Firm Financing Constraints: Evidence from the Maturity Extension Program. Journal of
Financial Economics, 122(2), 409-429.

Fosu, S. (2013). Capital structure, product market competition and firm performance: Evidence from
South  Africa. The Quarterly Review of Economics and Finance, 53(2), 140
151. https://doi.org/10.1016/j.qref.2013.02.004

Fragoso, T.M.; Bertoli, W.; Louzada, F. Bayesian Model Averaging: A Systematic Review and
Conceptual Classification. Int. Stat. Rev. 2018, 86, 1-28.

Frank, M. Z., and Goyal, V. K. (2009). Capital Structure Decisions: Which Factors Are Reliably
Important? Financial Management, 38 (1), 1-37.

Friedman, B. M. (1978). Crowding Out or Crowding In? Economic Consequences of Financing
Government Deficits. Brookings Papers on Economic Activity, 3, 593-641

Graham, J., Leary, M. T. and Roberts, M. R., (2014). How Does Government Borrowing Affect
Corporate Financing and Investment? NBER Working Papers (No. 20581). National Bureau of
Economic

Greenwood, R., Hanson, S. and Stein, J. C. (2010), A Gap Filling Theory of Corporate Debt Maturity
Choice, Journal of Finance, 65, 993-1028.

Guney, Y., Li, L., & Fairchild, R. (2011). The relationship between product market competition and
capital structure in Chinese listed firms. International Review of Financial Analysis, 20(1), 41—
51. https://doi.org/10.1016/j.irfa.2010.10.003

Hartwell, C. A. and Malinowska, A. P. (2018), Firm-Level and Institutional Determinants of Corporate
Capital Structure in Poland: New Evidence from the Warsaw Stock Exchange, Czech Journal
of Economics and Finance, 68 (2), 120-143.

Hausman, J. A. Specification tests in econometrics. (1978). Econometrica, 46(6), 1251-1271.
JSTOR. https://doi.org/10.2307/1913827

Hinne, M.; Gronau, Q.F.; van den Bergh, D.; Wagenmakers, E.J. A Conceptual Introduction to
Bayesian Model Averaging. Adv. Methods Pract. Psychol. Sci. 2020, 3, 200-215.

Huang, Y, Panizza, U, and Varghese, R. (2018), Does Public Debt Crowd Out Corporate Investment
International Evidence. IHEID Working Papers(No0.8-2018), The Graduate Institute of
International Studies.

Huang, Y., Pagano, M., and Panizza, U. (2016), Public Debt and Private Firm Funding: Evidence from
Chinese Cities, IHEID Working Papers (N0.10-2016), The Graduate Institute of International

Studies.
Huynh, T. L. D., Wu, J., & Duong, A. T. (2020). Information asymmetry and firm value: Is Vietham
different? The Journal of Economic Asymmetries,

21, e00147. https://doi.org/10.1016/j.jeca.2019.e00147

Jinxiang, W., Shinong, W. and Yuhui, W. (2020). The Effect of Local Government Debt on Firm
Leverage: Empirical Evidence from the City-level of China, Journal of Finance and Economics,
46, 111 — 125.

V&€ Ylaanls / OE (aba / \E 09 ?z?



https://doi.org/10.1080/23322039.2021.1885195
https://ideas.repec.org/s/eee/jfinec.html
https://ideas.repec.org/s/eee/jfinec.html
https://doi.org/10.1016/j.qref.2013.02.004
https://doi.org/10.1016/j.irfa.2010.10.003
https://doi.org/10.2307/1913827
https://ideas.repec.org/s/gii/giihei.html
https://ideas.repec.org/s/gii/giihei.html
https://doi.org/10.1016/j.jeca.2019.e00147

e 9 AW 1325 / e 33 JIAT 531 S pastio (lwlisdh i (LRI 9 Ligs ey i 685 (PSlo SLBUS0 S diwg b9, dalio

Kovenock, D., & Phillips, G. (1995). Capital structure and product-market rivalry: How do we
reconcile theory and evidence? The American Economic Review, 85(2), 403—
408. https://www.jstor.org/stable/2117956

Kovenock, D., & Phillips, G. (1997). Capital structure and product market be- haviour: An examination
of plant exit and investment decisions. The Review of Financial Studies, 10(3), 767—
803. https://doi.org/10.1093/rfs/10.3.767

Krugman, P. (1994). Competitiveness: A dangerous obsession. Foreign Affairs,
73(2), 28. https://doi.org/10.2307/20045917

Leary, M.T. and Roberts, M.R., (2014). Do Peer Firms Affect Corporate Financial Policy? Journal of
Finance, 69(1),139-178.

Liang, Y., Shi, K., Wang, L. and Xu, J. (2017). Local Government Debt and Firm Leverage: Evidence
from China, Asian Economic Policy Review, 12(2), 210-232

Marsh, P. (1982). The choice between equity and debt: An empirical study. The Journal of Finance,
37(1), 121-144. https://doi.org/10.1111/j.1540-6261.1982.tb01099.x

Moeinaddin, M., Nayebzadeh, S., & Ghasemi, M. (2013). The relationship between product market
competition and capital structure of the selected industries of the tehran stock
exchange. International Journal of Academic Research in Accounting, 3(3), 221-
233. https://hrmars.com/papers_submitted/132/Article 26 The Relationship between Produ
ct_Market.pdf

Muhdi, N. and Sasaki, K. (2009), Roles of External and Domestic Debt in Economy: Analysis of a
Macro Econometric Model for Indonesia, Interdisciplinary Information Sciences, 15(2), 251—
265

Myers, S.  C. (2001). Capital ~ Structure. Journal of Economic Perspectives, 15(2), 81—
102. https://doi.org/10.1257/jep.15.2.81

Nguyen, V. D., Dao, T. K., Nguyen, T. H., & Huong, T. (2014a). Impact of capital strutures, firm size
and revenue growth on the performance of fishery companies listed on the Vietnamese stock
market. In International conference on emerging challenges innovation managerment for
SMEs (pp. 623-628).

Qi, H.; Ma, S.; Chen, J.; Sun, J.; Wang, L.; Wang, N.; Wang, W.; Zhi, X.; Yang, H. Multi-Model
Evaluation and Bayesian Model Averaging in Quantitative Air Quality Forecasting in Central
China. Aerosol Air Qual. Res. 2022, 22, 210247.

Qu, W., Wongchoti, U., Wu, F., & Chen, Y. (2018). Does information asymmetry lead to higher debt
financing? Evidence from China during the NTS reform period. Journal of Asian Business and
Economic Studies, 25(1), 109-121. https://doi.org/10.1108/JABES-04-2018-0006

Ramli, N.; Abdul Hamid, H.; Yahaya, A.S.; Ul-Saufie, A.Z.; Mohamed Noor, N.; Abu Seman, N.A;
Kamarudzaman, A.N.; Dedk, G. Performance of Bayesian Model Averaging (BMA) for Short-
Term Prediction of PM10 Concentration in the Peninsular Malaysia. Atmosphere 2023, 14,
311. https://doi.org/10.3390/atmos14020311

Saif-Alyousfi, A. Y., Md-Rus, R., Taufil-Mohd, K. N., Mohd Taib, H.,and Shahar, H. K. (2020),
Determinants of Capital Structure: Evidence from Malaysian Firms, Asia-Pacific Journal of
Business Administration, 12 (3/4) 283-326.

Tran, H.; Kim, J.; Kim, D.; Choi, M.; Choi, M. Impact of Air Pollution on Cause-Specific Mortality in
Korea: Results from Bayesian Model Averaging and Principle Component Regression
Approaches. Sci. Total Environ. 2018, 636, 1020—1031.

Trong, N. N., & Nguyen, C. T. (2020). Firm performance: The moderation impact of debt and dividend
policies on overinvestment. Journal of Asian Business and Economic Studies, 8(1), 47—

63. https://doi.org/10.1108/JABES-12-2019-0128.

7EY VE-E lisnls / DE 3l / VE 0293



https://www.jstor.org/stable/2117956
https://doi.org/10.1093/rfs/10.3.767
https://doi.org/10.2307/20045917
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2998364
https://doi.org/10.1111/j.1540-6261.1982.tb01099.x
https://hrmars.com/papers_submitted/132/Article_26_The_Relationship_between_Product_Market.pdf
https://hrmars.com/papers_submitted/132/Article_26_The_Relationship_between_Product_Market.pdf
https://www.researchgate.net/journal/Interdisciplinary-Information-Sciences-1347-6157
https://doi.org/10.1257/jep.15.2.81
https://doi.org/10.1108/JABES-04-2018-0006
https://www.emerald.com/insight/search?q=Abdulazeez%20Y.H.%20Saif-Alyousfi
https://www.emerald.com/insight/search?q=Rohani%20Md-Rus
https://www.emerald.com/insight/search?q=Kamarun%20Nisham%20Taufil-Mohd
https://www.emerald.com/insight/search?q=Hasniza%20Mohd%20Taib
https://www.emerald.com/insight/search?q=Hanita%20Kadir%20Shahar
https://www.emerald.com/insight/publication/issn/1757-4323
https://www.emerald.com/insight/publication/issn/1757-4323
https://doi.org/10.1108/JABES-12-2019-0128

Ul Plo 3o (pezil — (51T Aslo yan YIS Hid9 3y (yole doliiod

Vu, T.-H., Nguyen, V.-D., Ho, M.-T., & Vuong, Q.-H. (2019). Determinants of Vietnamese listed firm
performance: Competition, wage, CEO, firm size, age, and international trade. Journal of Risk
and Financial Management, 12(2), 62. https://doi.org/10.3390/jrfm12020062

Wang, G.; Jia, R.; Liu, J.; Zhang, H. A Hybrid Wind Power Forecasting Approach Based on Bayesian
Model Averaging and Ensemble Learning. Renew. Energy 2020, 145, 2426-2434.

Welch, I. (2011). Two Common Problems in Capital Structure Research: The Financial Debt to Asset
Ratio and Issuing Activity Versus Leverage Changes. International Review of Finance,
11(1):1-17.

Xia, X., Liao, J. and Shen, Z. (2021). The Crowd-Out Effect of Government Debt on Firm Leverage,
E3S Web of Conferences 235, 01023.

V&€ Ylaanls / OE (aba / \E 09 ?ZA



https://doi.org/10.3390/jrfm12020062

Financial Economics
Vol. (14) Issue (54) Summer 2024

Comparison of the Optimal Method in Bayesian, Dynamic and
Selective Averaging Models to Ildentify the Influencing
Variables on Capital Structure

Zahra Talebi
PhD student of Financial Economics, Department of Economical science, Urmia Branch, Islamic Azad University,
Urmia, Iran
sh_talebi27@yahoo.com

mohammad sokhanvar
Department of Economy, Urmia Branch, Islamic Azad University, Urmia, Iran
( Corresponding Author )
mohammad.sokhanvar@iau.ac.ir

Tahereh Akhoondzadeh
Department of Economy, Urmia Branch, Islamic Azad University, Urmia, Iran
Tahereh.Akhoondzadeh@gmail.com

Abstract

The purpose of this research is to Compare the optimal method in Bayesian, Dynamic and
Selective Averaging models to identify the influencing variables on capital structure
forecasting.This research is practical in terms of purpose and correlational in terms of nature.
In order to achieve the goal of the research, 175 companies from among the companies listed
to the Tehran Stock Exchange during the years 2012 to 2022 were selected by systematic
elimination method and considered as the main sample. Based on the results Among the
BMA, TVP-DMA, TVP-DMS, BVAR and OLS models, the BMA model had the highest
efficiency in identifying the most important variables affecting the capital structure. Based
on this, 61 identified variables affecting the capital structure were included in the Bayesian
averaging model. These variables were divided into two categories of internal and external
factors. Based on previous probabilities, 17 variables were identified as important variables
on the capital structure. Among these variables, 10 internal variables (ownership type, net
operating profit, current ratio, asset turnover ratio) total; interest rate coverage ratio; debt to
equity ratio; beta of all three M; accrued interest management; financial helplessness and
taxes) and 7 external variables (inflation; exchange rate; budget deficit; business climate
index; economic resilience index; sanctions index; capital market depth) were effective on
the capital structure.
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