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Figure 1. Logistic function with one phase shift

Source: (Terasvirta, 1994)

b3 o JEBl sy g cad (219580 Sl 3gd 0 e30lde dSplizes
Sadio 93 bl 56 s b o ShiwaY &L G ©glai zode ) Jloged LS (5o s
=0 5B el L SO b S @638 e Glaled 4 Jaasd e pw Ogliie
= S =0 SSlj Guizen .Cwl SS9 00 (3> Hlado 9o b ogrie CSIeS
S sloj &8lg 45 .l G(sp,7,¢) = 0.5 ol (il ol 4l 3> b JBl sie Hladoe
o b ol JES &G lade oS s > ¢ g 338 o0 Juo alpdr Choms 4 s o)l
13 590 s0les> ya0o bl Jol U laso o&T ccamnl 5y < € S Okj blio 3 g
S Sloj o y3 g 390 2l G (s, y,¢) = 0.5 0 ol g ol Jail U oy 00 a5 Sl
133,85 (o0 J2a5 (1) aluly @0 LSTR1 Jowo o7 ¢y 0 o0
Ve =1z + 60z +u, (2]
25 g b SiwaY Jaol &6 Y Hlsged o .l TR lbiwl Joo SO Joo ¢l
ol 63l wldS Gtoled 4 JBol e Jolio 4o 6

12 Threshold Regression Model



Yy

S5 o0 9 Bl y31 Wl ¢(5 ol Cymans
V) (IDIA VEe e Sl (Gl g3baidl £l sty p1) 5t il g eolibinS

—_— el

—— =10

Se

BlLPWENSTFRYTRR eI SFTIH IR g KPPV
(Granger & Terasvirta, 1999
Figure 2. Logistic function with two phase shifts
Source: (Granger & Terasvirta, 1999)

Jl.)sA.:‘ LLJJ&J CAC ),wbl) )l}/ =10 9Y = 1 ugLQ.uo )'.)..Q.o 93 (5')’ Y)'.)QA.) PR
22 Hlgs Stz il U Ll ooy pawy B i JL 90 UL St Y JlG! g1
solgs —“ZCZ abis Joo oylite Whuss & ol 53 -Cal o lite g pMel 22l (55
e jielb aS Slej ciils solgs of/0 U jous (o aliold j5 Leosuo Hlade g sgs
(535 316 o b (glesliaal rgmmasS) S 4 a5 LSTR2 o e3S Jao Colgir aomw
Jlado g swe GluSs (S I ydas 9 55eS p3lio) (Josm j6 93 a5 (G920 U (390
23 39 dwlg> gy jB 9o I Wglate (Sl S8 g cuwl Sl oyl el Jsl &6
6 3l ¢ = € oizan o (F < ) Coleii 1 5268 ISy stably oS (s
Y =0 a5 90 55 35 LSTR2 Jao s (LSTR1 o siloo .ol o/0 b uly Jw!
&U Jlade (el iz o 1uj dei e 0olw s GomnS) o uad Jae il
Ol 4 (led JUS! 5 ol 13 332 30lsS ol 4] 5l Sl 93 Siaazrd i
tl o3 03590 dolsl 3 ¥ laged 43 paMe JWnl slose logs pas I S8 S



L\‘ r" S MIgad folomw M; w««*yb w{ag@tsz Olys ~ RS g 5, M
Mo JULS! cygmw 555 (59N by 3 ol ke (w592 5! Yy

. & A
St Al

—_— =l

m——— e 10

=2

lod Jail &G jlaged .V jlages
(Terasvirta, 1994) sl
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3B i JU 90 U SiisY @ b aldee jlws (2l Mo Jlal &G 513505
2555l 93 S @ 1 i Sl 4 @6 epl 43 sl s Jbo opl bl
0313 3y 56 s LUy &S Syls 33,8 lecamisg sy o JEs! &6 ol -l 56
s @ g3 ol 0T il jU 58 HUgs SeiwnY @b s a5 e 4o Lulwl g ail
b siolgs [Sen (el pMo JUil @ g 51 s bgs Szl

G5 (Joe -V
oSl ol (2350 b cpeSian g jol M (bls (23ib aw gl ably (o sl
bulgy psé 0 silowy y3 piblg (Slueal Bl U STR (Jws s ol )3 o3 ($y=0

s awolgs eslaiwl

Tasset,t = El + ¢1rStock,t + (52 + ¢2r5tock,t)G(5t» Y, C) + & v
ht =T+ aStz_l + Bht—l (A)

0)93 33 (oS g il Mb (obls aw I plaS jo Cwasd (235U Tyssere (V) alsly o
Cawl Lglct:{lg: ngiﬂ (V) 4.|an ! rnl.e,w uw L,e.)j[g OMJQU&J Tstock,t 9 Cw! t.SJl?
Beckmann, Berger & Czudaj, 2085dShakil,) ! 43S )b Olellbae jl 4i8)Sy oS



Yy

S25 i 9 (g2 592 WIE (6 a0l Cammr ﬁ‘ F’A
V=) (IIA V€0 o Sl (Gl 23bail oo v, 1) (5 ti0 Sl s atolilin I s

88y uwslaidl lo)lee wlwl v Guzxes .(Mustapha, Tasnia & Saiti, 2018
(A sl oo salgs 35lg diwnlg slo o | plaS jo dsles 3 cuwlio U’:W)f)gg}
13 39290 oo aST jI .l STR Sl slasilowy slp Guilbyly lueal Jso
olly (Sluodls 3929 13 (35)l895 0 (w9 (ST Ohasd 9 Ollwg Sl o alls LU
sl (A) abgly 53 o 4yl GARCH (5681 I 30l bl 9 cawl (o2bad o8I el o
sl of Sl eslaswl 681 el Gidu cnipe -85S oxgr ouilily (Sluoal ol (5l e
el poSen 9 Wb Gyl (abls aww sl ool 0By g Sy Giniigy (slodns,d (o
abagly )3 0 3 5681 siobly 93 sl Mg calpd (slslize Ggojl Sl okie ¢l iy
Jlsbme (gylol Bl @ ¢y o 3591 co s ST iy opl 4 .30 0 s3laswl (V)
STl ploas (s (@uid) (595 Sy sy S5 3590 (2hls 6T sl ((S2o(s2)
@bl Bl o g + ¢y (s (A) aluly (SgxnsSy (5951 s o3 3y910 sl 95 Eg02x0
Ggmro plgws by (i) (598 ol s8oly jsSe (abls il ((Smois) Jlsbizo

.(Terasvirta, 1994 and 1996 ¢ .0

Joe 39l -F

Croid (TEPIX) 0l sty @lisl g JS pazlis 1l silo)be Gidd ol slopusie
Ol3 5L 3 SbT 5yl ced ((GO) ol Mb L1536 43 susa 2 b alil Slaley pled aSw
G N9y & Hlagas 53 .(BC) Slaz LU 3 LY came oS S cwdd (EX)
] o0 il3S Gioled @ (TEPIX) ¢lyes jloles Glygl wyg JS wasle il



520 folew Sy Glndgr b ool oLy (i 4 (rgSiun g 55 M
Mo JULS! cygmw 555 (59N by 3 ol ke (w592 5! Y€

2,500,000

2,000,000

1,500,000

1,000,000

500,000

0¥ ags Ve JIPRF Gags 1) 0ls sloles Ghal G JS asls silos s g, .F lsgas
Gl i 1550
Figure 4. Time series trend of total index of Tehran Stock Exchange (1 February 2014 to
10 February 2019)
Source: Research results
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Figure 5. The trend of the time series of the price of the new Azadi coin in Rial (February
1, 2014 to February 10, 2019)
Source: Research results
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Figure 7. The trend of the time series of Bitcoin price in the world market in dollars
(February 1, 2014 to February 10, 2019)
Source: Research results
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Table 3. Introduction of research variables
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Table 4. Descriptive statistics of research variables

Source: Research results
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Table 5. Correlation matrix between the prices of different assets

Source: Research results
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Table 6. Correlation matrix between daily return rate of different assets

Source: Research results

Srod b RTEPIX RGC REX RBC
RTEPIX \ ofo Y oV ~ofo)
RGC o[oOY \ o/YO —ofoV
REX o)V oY \ wofoV

RBC ~ofe) -ofo¥" -ofe¥ )




S0l 0l Somty (yimigy b oyl 8RaLy lgis 4 (oS a9 55l Wb
Mo JULS! cygmw 555 (59N by 3 ol ke (w592 5! Yy

Olbo (Strod cups 330 it T Jgsz s zosie wleMbl o jghilos
235U o Lol (ol 3u0y3 OV Mb  plow glee (2350 5 303 WY 5l g plows (235U
233b b Mb S (23jL «(Srb I .5l 3929 (silsline (Siused (oS U plow
Shsod 35 (o5 b Mb a3l o 9wl Guoys VO (Shusen lls )l
b oeSm (2bls (2350 N Jgaz 43 zuie OleMbl Gulwl 1 .3)lad 3529 (5,l3lize
Olgie 4 Olgie bl 5 Com Hlaline Mb g )l iplows (my s (s dw (235U
S 0 O 1 (6138 o s @ (Lddug 95 Bao b g (oitigy (2Dls SO
osls Juloi g Jao 3591 ol -&-)
oo gl I 8 .2 solgs diz sy Gxbmd (sl Jxe 39T ol awlyl 4 idu ¢l s
3529 Wyso 3 g Sedie e Wosls 3 (Jbyw (Ses g puilly Sluoal
Sloj s ilwdse Sl oslainl b daosls )3 (Jbyw (Siusod 9 puilly (Sluoal
23 bl b solgs dis sy osls 3 £gbg0 93 ¢l &3y 49 ARMA sl Jso 9 GARCH
sl B 3y90 Glodse (osls 43 (Shg 93 ool &) Sl pmy -l o3 03)9T V Joaz
3lbul U1 (sl (59 32825 ol 585 390 (213 4w (@351 (s i 418 (5 jlogS!
ARMA-GARCH Jso 3laibiwl JUS liz! Sy ooy dlpo ool Cuws @ o0
s slgs o]
2o Gl 3030 Gt V Joaz 53 s bl paskitd Gloggell @t S biles
3580 ARCH il g0l 6ol (5 lsbize alaw Guwlwl 1 (uilly (Slueal Mb (235U &5
3929 dbogrse 0gafl olul  Losls cul 13 s Stused Jg 350 S5 30U
O 9 398 89) 9 il de osls 43 39250 (uilly (Sluesl 30l oy ol 4.3l
5 bl e o 3yl JUBT gl doosls Guilyls (silueal @) I oliabsl
33 .58 18 eslaiuwl 3yg0 STR oMo JWisl as e 3,509, (wlwl v i ae sl
ol oxd bl g bl 5yl g5 (@3jb Glp (euiis 0gajl 93 V Jssz I pes i,
23 Pl Smon g ouilly Gluwal (Sig 93,0 390 dioe a5 jghiles
ARMA-GARCH (5 jlw o 6guis jl oalaiwl b cplplo .5l 3929 )1 255 (235U slassls
st bl JMS1 (sl e @8 S olisabl 1 e 5 380 330 85 il @) 4y pladl
il pow sy 43 cales 43 .88 siwlgs 18 ealatiul 3)90 STR (sjlwdxo sl Jxo ol
ahw 4 a9 b joS3e (pausdd 0gojl 93 (peSiw (@3 ke @l V oo



S25 i 9 (g2 592 WIE (6 a0l Cammr L\‘ fh
V=) (IIA V€0 o Sl (Gl 23bail oo v, 1) (5 ti0 Sl s atolilin o

A A gl o) oot b s

Sl ‘ob&%{& ngSw @J)‘L; U)Loj G 4 bgye glassls a5 A,USGA uLu &Jlslo
Olgie SIS wss oalnly 5 HI0 b Sl (Siuser 5 Guilly (Slueals slo Shig
28,8 15 @ STR (g5l e gl |y Losls eyl

osls 5oy e jl b (apiedd laseil i .V Josz
Gl s :35le
Table 7. The results of diagnostic tests before estimation on the data
Source: Research results
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Table 8. Estimation results of heterogeneous model of variance for gold return variables
and daily exchange rate return

Source: Research results
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Figure 8. The time series of the residual variance of the daily foreign exchange price of
the open market in Iran

Source: Research results
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Figure 9. The time series of the residual variance of the rate of return of the daily price
growth of gold coins in the Iranian market

Source: Research results
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Table 9. The results of diagnostic tests after data variance heterogeneity modeling

Source: Research results
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Table 10. The results of the test of non-linear relationship between variables
Source: Research results
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Table 11. Estimation results of the first research model using STR nonlinear model

Source: Research results
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Figure 10. Phase change process in the first research model (transition variable = The
return of exchange rate)

Source: Research results
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Table 12. The results of the validation test of the first research model
Source: Research results
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Table 13. Estimation results of the second research model using non-linear STR model

Source: Research results
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Figure 11. Phase change process in the second research model (transition variable = first
lag of exchange rate return)

Source: Research results
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Table 14. The results of the validation test of the second research model
Source: Research results
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Figure 12. Phase change process of the third model (transition variable: first-order lag of
Bitcoin return)

Source: Research results
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Table 16. The results of the validation test of the third research model

Source: Research results
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