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financial and economic analysis. This research employs the Nelson-Siegel model
and data on zero-coupon government bonds (Akhza) to extract the yield curve of the
Iranian economy during the period 2017-2024. The main innovation of this study,
in addition to applying the Bliss weighting method to enhance fitting accuracy in
short-term maturities, lies in the first empirical examination of the stylized facts of
the yield curve in Iran's economy. The research findings indicate that the Iranian
economy experienced three distinct yield curve patterns during this period: a
downward-sloping curve during the recession-sanctions period of 2017-2019, a flat
curve during transition periods in 2021-2022, and a steep upward-sloping curve
during the political-economic shocks period of 2022-2024. The results of statistical
tests confirm two main stylized facts: first, the existence of strong co-movement
among interest rates with different maturities, confirmed by correlation coefficients
exceeding 0.95; and second, the typically upward-sloping yield curve, observed in
over 65% of cases. However, contrary to initial expectations, the inverse relationship
between the level of short-term rates and the slope of the curve was not confirmed
in Iranian data, which may indicate specific characteristics of Iran's financial market.
These findings can provide a suitable scientific basis for monetary policy, risk
management in financial institutions, and investor decision-making. Particularly, the
identification of different yield curve patterns across various economic periods can
serve as a predictive tool for future decision-making.
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Extended Abstract
Introduction:

The yield curve is recognized as one of the most reliable predictive indicators in macroeconomics
and financial markets. This curve not only reflects inflation expectations and economic growth but
also plays a determining role in asset pricing, risk management of financial institutions, and
monetary policy formulation. Despite the extraordinary importance of this indicator, Iran's
economy has hitherto lacked comprehensive studies that could extract and analyze the yield curve
using market-based data. Most previous studies have either relied on administered interest rates or
used macroeconomic models to analyze the interest rate structure. This research gap necessitated
a study that would utilize actual government bond market data to model the yield curve and
examine its structural characteristics.

Methodology:

Methodologically, this research is an applied-descriptive study conducted using an econometric
approach. The statistical population includes all zero-coupon government bonds (Akhza) from
March 2017 to September 2024. The sampling method was systematic elimination, excluding
bonds with less than one month to maturity and periods where the number of available bonds was
less than three. The Nelson-Siegel (1987) model was used for yield curve modeling, selected due
to its parameter parsimony and flexibility, making it suitable for developing markets. The
methodological innovation of this research lies in applying the Bliss (1996) weighting method
based on the inverse of duration, which enhances fitting accuracy in short-term maturities.
Furthermore, for the first time in Iran's economic literature, an empirical test of the yield curve's
stylized facts has been conducted using advanced statistical methods including correlation analysis,
one-sample t-test, and linear regression. Data were processed and analyzed using EViews and
MATLAB software.

Results:

Results from the Nelson-Siegel model estimation indicate that Iran's economy experienced three
distinct yield curve patterns during the study period. During 2017-2019, the yield curve became
inverted, coinciding with the implementation of interest rate caps and the US withdrawal from
JCPOA. During 2021-2022, the yield curve flattened, indicating market uncertainty and mixed
expectations. Finally, during 2022-2024, the yield curve developed a steep upward slope,
concurrent with intensified sanctions and increased political uncertainty. Statistically, Pearson
correlation analysis confirmed strong co-movement among interest rates with different maturities,
with correlation coefficients between all rate pairs being significant at the 99% confidence level,
ranging from 0.78 to 0.99. Additionally, the one-sample t-test showed that the mean curve slope
was 1.7 percent and statistically significant (p < 0.001). However, contrary to theoretical
expectations, the inverse relationship between the level of short-term rates and the curve slope was
not confirmed in Iranian data, and in some periods, a positive and significant relationship between
these two variables was observed.

Conclusion:

This research successfully extracted and analyzed Iran's yield curve based on market-based
government bond data for the first time in the country's economic literature. Findings indicate that
Iran's yield curve is highly sensitive to political-economic shocks and can serve as a strong leading
indicator for analyzing macroeconomic conditions. The confirmation of two main stylized facts
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(rate co-movement and typically upward slope) demonstrates that Iran's debt market, despite all its
deficiencies, follows relatively rational behavioral patterns. However, the non-confirmation of the
inverse relationship between short-term rates and curve slope reveals specific characteristics of
Iran's financial market that require deeper examination in future studies. These findings can be
utilized by monetary policymakers to evaluate policy effectiveness, by banks for interest rate risk
management, and by investors for investment decision-making.
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2- System Identification Toolbox
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1- Inverted Yield Curve



IFeF oF oylods F 0390 0 cobdls slaid] VAY

L) osSe (goie Sy Sl (595U (5095, Sl UaTl 5 Vb (65903 DeolisS &5 o S 5
V1o ged g oo aislil golaidl 055, (698 (s ion SO Glaie 4y Slem @lool jo as o )5 sl
el Al Blavan 5 olpl slaidl jo eauay ol aS aes se Ll s

(A4 G IYAA) (gogr0 (S Cuomw & iy 9 105 0590 - Y
KIRPR P Y S UG VER N IPVRPUCIN- S C S ORI CC SN VIRV RIPA L 1 V N R YRS
eliseys ogme S &y (Siomin 5 6 5S o0 sy DeolisS slag i 5l 5 00,5 Sralidl e g9,
555, a5 28l 0 15k 0 S Sed s Sl ) (oey98 Sl Gl 5 el g baes o wyais
Syt By a i Bllae oy 955) 055 dran Vo g b Gl San LS
Sy Sropyg8y Jame S )0 Dawaidy Gyl 6 IS Sy Gipdy sl OISl
Sl Gl ga ol b Saeasdy lag 5 o el ol ol i S adllas 6 5YL s T8
el a5 5 o e s i Sl L 093 ciwlw slag 5 090 (nl 55 655 yo SOL Yl
il 31 Sedily lag i 4 Caed (6205 Hlgs SkeolisS (glag 5 A

(ary 4 1Fee) (iomin (oo 9 318 9 s Glgebllioyg0 -
Sl simin 3l olboo,go wald L 0,5 o0 095 4 (6 yuitin g gy Sl 005l pmie 0,90 ol o
Sl 990 S5 wales ;0 g (VF-Y 9 VF o) siiul) ad sogeo (1 Fe 0 5 V¥R wiaul) s
0 G i Allaony 5 ALy 25 e AloB A FLY 5 108 50 eeied VT 0 00l j0 0
e ys 093 S 59 9095
355 ) olaidl Sl gz i jo 1k s cpl o cwl L (2SO saias lis o Jove
D9 o3 5B aily 5 0ligS du )y s Bl0l s Sloiz Sgldd oS jo g el o 5 0 (pye L
S5 Gl ls (D Sliabll 5 ooy Dhllasil wass 5l Glas wad gogre S g
o p lp OIS Lo p wigd oo Siel (So (cnlbw S0 5 0y Sla)LAS g
BUCEL SELIW] PES L P PV ORI SUILIN PR S P

S obml g stz oy Doleed & e jsb a4 Glgiee 1) (Sgre o) VYT o 0l
A Cond DD 4 LIAS AL e (sl i a0 ol Cans ol pwlew Sliebll Sl
V¥ GISE) YUl sy Sy By shodily (608 ke s (6l 5 00 Cymacy o]
el g5 50 3 T 0eolisS B 50 oS Canns Sl 1) ooy (nl oS e adllae (5000

1- Steepening
2- Inflation Premium
3- Flight to Quality at Short End



VAY JSs gl Joe 5l oslital b ]l bzl ool  sioein ! el

auS a8 DaweolisS s lnl o 1) 05 ayle s w0 gz 5 IS Gl juo 4 Lire (pl b 00,5
S il Saeaidy gl (SIS e Elol aSo) S

S a8 ol ples 5 bgy (a3l S5 plnl 005l (onie 4 S o (LaS gds ) loged
12,20 Jle) () sloS gl (g F 5 R diile) Swbw S ol 5l 1L @l Al 6 $5e
Jelowi (a8 o0 eSaie 9 232 |, (ol (S0 wile) (1o slaS'sl g (el 2 5l 295
ol 3 Jlo i b ol g3lamil Glials b 3 1y Ko s Jo 008 (5 9
OIS Cenliw (612 698 (ko Hlnl G (lgie 4 Wl oo 0351 (Smin a5 05 (oo 0l g S e
5 Do oligS yo )l ul oladl Loyl b anslie Baa b .o 8 18 oolazwl 0550 )l jo S0 Yled 4
Sy Do g (0 Seos ($3508 j97mom > J13903) LSG 0500 5 Mg 2 T )loged Do wily
Sl 00l 35 alie (Conly Crons (69508 5o (gl dls jloges) Allus iy

27/2 0/5
24/9

28 25/1
6

(90y0) Al gy Sy B o g Al SO 0 340 & 517 l0905

Ol gl olaidl 48 003b S o0l )lS.wT &L O?‘“)T -0-Y

ol 8,55 )2 3y50 |y 035l (Somie 00l ST Blam YU slaadly 4 azgi b ashl o
alizo o)y b o g GBOZ ¥ (o (S5 > w2 0929 — A

Sty ol o 903l 5l lizte o) o b ostr SBE 5 et S o2 975 (s Sz

Gl 0Jgaz 5o ol @l g ablios nj Syge 4 Ggesl ol (Sloard 9 el oud oolitul (g s

siloads

(3,0 929 (s (Kwrod 0300 E5 99 () (H):p =+ jho (555~

(3,3 9925 oz (St 00 55 95 ) (H):p 7+ Jlie (23—

a8 ool T 51 S 0 sor b



IFeF oF oylods F 0390 0 cobdls slaid] \A¥

b 5 cd plad )3 55 Sxe 9 Coto (Sunnon -
o sixe (P <0.001) 7222 ylecabol mhans 55 g Codio Cadle (gl)ls  Kiod ol o oles -
Loy glog s (St (hny = 005k (Sotie 0)50 50 0ad ST i (gl il ol -
S o 3l Gl olatdl (sl 225 oo 1) - Chlie (glads e
Sy oo alold Gl 81 ) (Swnon Shals 5981 -
25 o odnlive Al & 5 Al ¥ &5 ey (- AAY)  Kad g pb iy -
g s oanlie L B g Al | 5 pms (¢ YAD) (Sad gy (32 yioS -
b it S e 005 oy alold Loy slag 5 a5 wwd oo Las oSl cnl -
WLl SuSS
Al gy U Wl S 0300 6 & 55 gyt (Smened g 35 (Jloizl g 0)lol o) gl :0 Jgur

als 0 als ¥ als ¥ als Y Al ) Sy o
| Ala
LA%A
\ (t=vy,vf, | aluyY
P=eyeeee- V)
,AY0 -,q-Y
\ (t=v¥05, (t=r.v0, | oY
P=c,eeeeee ) p:.,....\y)
,AA0 LAY < AYD
\ (t=yv %0, (t=10,v¥, (t=5YA, | Ao
P=c,eeeeee ) p=-,ccce- Y) p:.,....)\q)
,A9Y L2058 AYA -, YAD
) (t=¥o,7v, (t=y- 1y, (t=11,vy, (t=0,%0, | Awd
P=-,cccees )| p=e,eeeee \) | p=eeeeee Y) | p=-,---\YY)

(*YAD «— - AYD «— - Q¥ «— - %A ):

Bk sl asl s

(SSnod Gl po abdis -¥
g5 o ballo ) &5 2als (Sren -
o> b osaids g SawclisS slagyi p b5 Julse a5 aoo oo lid 20,05 ualS ol -

o Dglate



\AD JSs gl Joe 5l oslital b ]l bzl ool  sioein ! el

S g (g slacaul ;3T ot i aedlsS slag
Sl oS, 5 o058 Sl 51 ST iy Gasaily lag
ol 4,k 51 Glusdy -F
el 85k sl ay L b Sl onds ssmlice 553 (Kivron 551 -
by s 000 DasclsS slag il (ol Daeatdy slog kil Gl -
B osl somin slagis plas Sl Syg0 4 lil ST 5y 38,00 Jale o
3 8
Gl Ol g b Siwnod ainls -0
S > w2 b oz 5 ples ax 5145 aas oo Lis <8 U - YAD I Siiod (g0 aisls -
e JolS 2S00 ol az 0 Ll WSS e
ool slaS sl Sslite 13U L I3k bbb (S 3525 oarasplas Wisioe el cnl
2l ol olaxdl jo ey 4
Sz s S Sloj (S - (e e g DwolisS & g (e (weSro il 0929~
oSl g 0510wl (gogre o 4y biled 003l s i ol Jlews Zokaw jo SowolisS

(W oligh) Al SO 0342 & 55 9 003b (S e ally 0,9 p gl # Jguar

Jles| o,le] Sl Bl il oy JUL )
0.0198 | -2.63062 3.214567 -8.45632 lawe 51 250
0.0028 | 3.594789 | 0.145678 | 0.523678 Al Sy 0502 25

wolasdl slall g9, 485 &0 Slalllas 5 Gadod (l (o2 lo g5 )18)) @mls bl
003l (St s g DaolisS 02 £y e Cate abaly Jsareyud (555 sy o0 S5 4 )]
5 )3k 03,53 Sl sla it b (puliw Cualad pae 5l pold oS 5 0 ady; ol pl sladl s

Sl o S el
28l 1y S ol il wbaigm Gl SaolisS ot 55 4 (Sloj oy sloslasl o
g axdl als S p,g sl s )0 5 Conl py55 b ojyle Jl 50 (635 50 SOL 45 S oo
ol oyl Lzl 1 b ol b S sl (s waSin b s S0 a4y e eo3ly ciomia
odls Jiteo Wlgh oo (adllaes ge 0,90 jo JBla>) alides o Lol J¥o a0 laliv] puslSs

il



IFeF oF oylods F 0390 0 cobdls slaid] VA7

anslisS slat 5 5 el s b gy Sy By 5 IS liabll gls8 caler
M S plsie 4 Logas oa)8 sloylad & sl )0 4z 5 ()55 Dyse 4 4z olnl o
JeS 1L Y8 gy golaidl sl Jolss pas wpais 5l Sodle (lgie 4y oSl opye5 S
) J.»S‘SA ).'Liu.a.'))) 5)"["‘@“'“ ou\.u—‘ A Comnd ‘) ub‘dfc\.‘Lo).u u‘)Ua...a‘ ‘C).' U’““‘)B‘ u.!‘ 03....4‘59
S s 09b oo adllae VL Jlows Sy B (Daeaidy wead Joud sl Sl e
ly Soeards 5 ST EMales 15 Sy aSL e slabamd Cad gid & o ol SL5 o 5 Sl g5
@ Sy Bpo cpl Gl Gk sl GaeelisS F o GiolEl el ply sl ools ili8l a4
bl oo 083k Sorie ad el
Hly lulpa b1y os3 bl 5 gl oo (sl §)55ms D)z Gl 000 slog s olnl 5o
o025 D3l B o ol (Sas SaeolisS slag 5 3 (5 giwd Ll Ko wlosls caws ) slail
Wedar gl 1> Conliw S 4 all 4z 0 S ST L (Suus i 6l 6l senonal
5o a8 oyl Uamsl cails cad golamdl poliy Jelse 5loanlys g lasl 1y Giali8l ol 5L as” sl )
sy b 1) oy glog 5 1 5 aiS s |) 095 a209) (655 9 (0,95 (s, Lid oenily
ool SO lpl g0 003l porie ol 9 DowolisS 45y 0 oaslive Code alayly a0
o sl S 9l g (6,108 Cnliw 4y slozel ladd (rote SLS oy aly, oS cul (g,lS L
Sholdbl LS slosas Jlal flee 4 1) 095 i cond sl JUSw wlazdl ol o 5l
ol as Gl b wloads haws Slewbll o Sg ) waid 5l slaslias 4y« ose j0 g ool s
oads bl lagSIl 5l ol ulessl gomie (58l 09, oad HUail cigld pao i (golaidl slaoyl
ol S 003l porie «DBsl ST 8 5 gole Gl 0 - 005l S Jgers ($09m0 ol
2,18 (e9gr0 mdke
033 (gioie 45 oleo50 i ()l (g0 B9 o ST S sy Sz ool jln y5b 4,
e (52 2550 0,95 53 dged duline () 390 0,50 S5l 1) Cenl 00y St s sl
oS Cewledl cpl Oldl sae cpl ol oo 7Y el 009y Codie s (6110 005L  corin a5 abolis
Solds g0 eyr i Y gaz S 0)ls eogmo mdle o S 005l gomie «lBgl ST o
A2 o yimled |y jao I alizes ablas o83L sl gomie ot (1 le Hlolize

S0 31003l s (Sxie s (raKileo lolize gl (y305T olid ¥ Jgu

Jlais! e | oSila e |




VAV JSs ks Joe 5l ool b o)l slazsl os3b  gimeie 23]

| .4y | 1.YFYA0) |
() o )3) (loline oo 4y 90592 V.V laie 033k o (St s Lanogin &Y Jgo Billas
Ll S5 )50 yhe Sl

S S azmd F

$obol Juloni 3 guals slaaidly aodls —F-)

glAel & 33ge d331 il Home Sk soosls 5 SKewm Ggals Joo 655, 4 b gl o
A o Hlid yiegh so8 glaadl ab VFYIYAD Sboj ojl yo ol pl slaidl eoil pove
el 5l el 5 o o el LB Ll oty sl ol oyt 5 il o o
il 12 45 (5 5k 4 a8 g0 0l | Chlithe (slodns oo L 0yt SoE 5 2 598 S >0 9529
729 Slawebl mdaw jo (glel Hhas 5l g axd) 5108 < VA 515 lae slod ;o ouds dlxe  Sucon
VY osgaze jo ) 035k (Gt 4z g5 BB (6 pdy i rizren (RBgY (nl i lo cine
oolatdl e gm0 4y STy o el onl 6L sy 5l ol o5 el 00,5 Eod 0uy3 Vo B b

oS el S (sloo 90 48 Sy v Sy Bpo puSKad> il daaidly cp 5L 5l (S syl
Slaebll 4 pxie cpl Comlus g auw; aojo Vo F i 095 aiiion lade 0 VF Y g 0l 0

A oo L by 4] (ol

b 4l solasdl slxo g gwds —F-Y

s SNl ol 5l (Sl i slacSsl ay (iaSTs )0 005l (gimie S (6 3y e
Pl sbcusgams adlbaxug sl b L aslie o S5 cpl ax 3Tl () o0y 50
SogSIl M - ioxie o 9 DwolieS F 5w IS sime g Cudte abal ) olulil o lo 1) g5
Sy o3t e smims s oL S s 3 1y o sl 5 15 45 - MLall o
oladl jo b o el ol slaidl jo o lastinl ey95 Ol Ual 5 (M Slieboll § sl
pae walds l slalas plore ay asl o y95 S8 10l Glare 4 & DaeolisS slag 5 il ol
L asloyw anze canaily glodew, o )3 S Bpo el Gali8l 058 oo o o Joles
Syl golazdl 055y oaislis 651 g eols iulidl Cad 4y Cdgo g sogar i g0 0 slp
SO p2ly 9 (Fwlw (e ooy, 5 7Y

] alire el (63 (Sl puiias g (S sV glls s ol s

os a3 laie gl S plgie a4 Wl ge 033l (S S0 1 SSL pllaS (sl )08 -
Sy oli8l cadle (lgie 4 Sl o YYAV-AYAP la Jlo jo Jop sioio o Jlo (gl oS



IFeF oF oylods F 0390 0 cobdls slaid] M

slael canlows 5o ainass 4 pile |) ASSL § 0ol unds o3 oan] 4o Egad Jg55
A (60900 o (pizre 3,5 o Jyogll S eiine Dllllas 53 ol 5 Ooaily SN
61).7 |) Lm‘-éb..b 9 Lmdl)lo Sy g LW JLvﬁ Copde u)sj..o ALY oile @Lmoﬁo )0 (ST
e ot il & 0 &5 I 1 53 o 5l s Ssl

a0l (g 5l ailss oo IS b s sagle s 1L LRSS 5 Ol ISl s (sl 0 )8 -
ST A D (§9gx0 diges (5l oS oolaiul goladl slaas > o i 0l G lgae
Shons Ul 0550 203l 150 a5 slo go lid Faog 4 AV S, Bo LATY 0500 50
Sl JiSm ol S oo b Casaily )l Gle S, Gl lp 2V
> 4 ol pf lio b SowolisS sl ol )ls oo 4y (6985 5 ciSugel 4y laT 4 Lo
A0 38 Wy yow Sy B o Jdod b ailei oo soled o)l A le s ¢ pioran 020 §aus g0l
DS e 380 1) calise glada ) w50 6 IS G le jw Cosy8

02 S Al e 003l (fxie (535 0 SOb sl 1s5S 0 SOL g IS Cesliw (gl 018 -
LI CERR VA PN G N[0 RO PP PNCIN FOVDP S 0t R FESK [P JURRCOR SR K <R
6)‘:6@@ M,.BLQ....; 6[.&3’)1 9 6¢L41§‘ Q)lf Ja.ou NP AR 0 UL....; Q.>‘;..a QO 9""0" 5
5 cdgs b el anze mals s o 5 Sdeatl Sy, Bpo alS sl Lol i i
oo jul yob 4 .xsljs"sa Lgal.a.‘;_él—wl.:m L o S5 ol pizmen ol soFa>
A5 GLLs S 058 Sl olaidl 79,5 4 aeay Sy Bro ials JUIS 5,k 5l

L R T
g se Soibay ) ppme a5 (T Sllllas bl haghy Cal Bresd 5 oSS sb )
O sl pice Jales gy o8 Ly S oS g s oIS (sl Jbe b ooty simie (5080 -
S it (] 5 s ) 003k i oles Jolye L Ty (o5 5 5 2lo)
Ol s 4368 a5 altas ol (58T 003L i 5 ol Calizee slo idu (6 pds Sl sy o -
5 9,985 ¢ySums diilo) (golaidl (alirs o isw o ,Slos 5 (5,laT ko pus 083l Somie S5 o
A oo 8 il w1, (S5 mleo
L olploosl gome gl g L8 auglio 1anwss b o glaoladl plo b doday axlllas -
(Sl s g 098 Ll e plulid 6l 0300 slo)gaS

References

Ang, A., & Piazzesi, M. (2003). A no-arbitrage vector autoregression of term
structure dynamics with macroeconomic and latent variables. *Journal of



‘A4 JSs gl Joe 5l oslital b ]l bzl ool  sioein ! el

Monetary Economics, 50%*(4), 745-787. https://doi.org/10.1016/S0304-
3932(03)00032-1

Billio, M., Busetto, F., Dufour, A., & Varotto, S. (2025). Bond supply
expectations and the term structure of interest rates. Journal of International
Money and Finance, 150, 103217.
https://doi.org/10.1016/j.jimonfin.2024.103217.

Bliss, R. R. (1996). Testing term structure estimation methods. Advances in
Futures and Options Research, 9, 197-231.
https://ssrn.com/abstract=2506850

Byrne, J. P., Cao, S., & Korobilis, D. (2017). Forecasting the term structure of
government bond vyields in unstable environments. Journal of Empirical
Finance, 44, 209-225. DOI: 10.1016/j.jempfin.2017.09.004

Caldeira, J. F., Moura, G. V., Santos, A. A., & Tourrucdo, F. (2016). Forecasting
the yield curve with the arbitrage-free dynamic Nelson-Siegel model:
Brazilian evidence. EconomiA, 17(2), 221-237.
https://ideas.repec.org/a/anp/econom/v17y20162221 237.html

Christensen, J. H. E., Diebold, F. X., & Rudebusch, G. D. (2011). The affine
arbitrage-free class of Nelson-Siegel term structure models. *Journal of
Econometrics, 164*(1), 4-20.
https://doi.org/10.1016/j.jeconom.2011.02.011

Cox, J. C., Ingersoll, J. E., & Ross, S. A. (1985). A theory of the term structure
of interest rates. *Econometrica, 53*(2), 385-407.
https://doi.org/10.2307/1911242

Dai, Q., & Singleton, K. J. (2000). Specification analysis of affine term structure
models. *The Journal of Finance, 55*(5), 1943-1978.
https://doi.org/10.1111/0022-1082.00278

Diebold, F. X., & Li, C. (2006). Forecasting the term structure of government
bond yields. *Journal of Econometrics, 130*(2), 337-364.
https://doi.org/10.1016/j.jeconom.2005.03.005

Diebold, F. X., Li, C., & Yue, V. Z. (2008). Global yield curve dynamics and
interactions: a dynamic Nelson-Siegel approach. Journal of Econometrics,
146(2), 351-363. https://doi.org/10.1016/j.jeconom.2008.08.017.

Diebold, F. X., Rudebusch, G. D., & Aruoba, S. B. (2006). The macroeconomy
and the vyield curve: a dynamic latent factor approach. Journal of
econometrics, 131(1-2), 309-338. https://ssrn.com/abstract=565168

Duffie, D., & Kan, R. (1996). A yield-factor model of interest rates. Mathematical
Finance, 6*(4), 379-406. https://doi.org/10.1111/j.1467-
9965.1996.th00123.x



https://doi.org/10.1016/S0304-3932(03)00032-1
https://doi.org/10.1016/S0304-3932(03)00032-1
https://doi.org/10.1016/j.jimonfin.2024.103217
https://ssrn.com/abstract=2506850
https://ideas.repec.org/a/anp/econom/v17y20162221_237.html
https://doi.org/10.1016/j.jeconom.2011.02.011
https://doi.org/10.2307/1911242
https://doi.org/10.1111/0022-1082.00278
https://doi.org/10.1016/j.jeconom.2005.03.005
https://doi.org/10.1016/j.jeconom.2008.08.017
https://ssrn.com/abstract=565168
https://doi.org/10.1111/j.1467-9965.1996.tb00123.x
https://doi.org/10.1111/j.1467-9965.1996.tb00123.x

IFeF oF oylods F 0390 0 cobdls slaid] V4

Fama, E. F., & French, K. R. (1989). Business conditions and expected returns
on stocks and bonds. Journal of financial economics, 25(1), 23-49.
https://doi.org/10.1016/0304-405X(89)90095-0

Hladikova, H., & Radova, J. (2012). Term structure modelling by using Nelson-
Siegel model. European Financial and Accounting Journal, 7(2), 36-55. DOI:
10.18267/j.efaj.9 DO 10.18267/j.efaj.9

Hordahl, P., Tristani, O., & Vestin, D. (2008). The vyield curve and
macroeconomic dynamics. The Economic Journal, 118(533), 1937-1970.
DOI: 10.1111/j.1468-0297.2008.02197.x

Hull, J., & White, A. (1990). Pricing interest-rate-derivative securities. *The
Review of Financial Studies, 3*(4), 573-592.
https://doi.org/10.1093/rfs/3.4.573

Khazimeh, A. M., Aminifard, A., Zare, H., & Ebrahimi, M. (2018). The
mechanism of monetary policy transmission within the framework of the
interest rate term structure theory in Iran's economy. Economics and
Modeling, 9(3), 1-34. (In Persian)
https://dor.isc.ac/dor/20.1001.1.24765775.1397.9.3.1.0

Kianpour, P., Aminifard, A., Zare, H., & Ebrahimi, M(2023).. Investigating the
relationship between macroeconomic variables and the yield curve of
Islamic Treasury bonds in Iran: A dynamic stochastic general equilibrium
approach. Biannual Journal of Economic Studies and Policies, 10(2), 99-130.
(In Persian) https://economic.mofidu.ac.ir/article_710182.html

Kianpour, P., Aminifard, A., Zare, H., & Ebrahimi, M. (2020).The term structure
of interest rates within a New Keynesian model framework. Quantitative
Economics Journal, 17(4), 29-60. (In Persian)
https://doi.org/10.22055/jge.2020.27882.1992

Koopman, S. J., Mallee, M. I., & Van der Wel, M. (2010). Analyzing the term
structure of interest rates using the dynamic Nelson-Siegel model with time-
varying parameters. *Journal of Business & Economic Statistics, 28*(3),
329-343. https://doi.org/10.1198/jbes.2009.07295

McCulloch, J. H. (1971). Measuring the term structure of interest rates. *The
Journal of Business, 44*(1), 19-31. https://doi.org/10.1086/295330

McCulloch, J. H. (1975). The tax-adjusted yield curve. *The Journal of Finance,
30*(3), 811-830. https://doi.org/10.2307/2326854

Mohammadi Aghdam, Saeed, Peymani Furoshani, Muslim, Amiri, Meysam and
Bahrani, Mohammad. (1404). Forecasting Iran's Yield Curve: Combining a
Factor Model with a Machine Learning Approach. Financial Management
Perspectives, 15(1), 9-39. (In Persian) doi:
https://doi.org/10.48308/jfmp.2025.238972.1476



https://doi.org/10.1016/0304-405X(89)90095-0
https://doi.org/10.1093/rfs/3.4.573
https://dor.isc.ac/dor/20.1001.1.24765775.1397.9.3.1.0
https://economic.mofidu.ac.ir/article_710182.html
https://doi.org/10.22055/jqe.2020.27882.1992
https://doi.org/10.1198/jbes.2009.07295
https://doi.org/10.1086/295330
https://doi.org/10.2307/2326854
https://doi.org/10.48308/jfmp.2025.238972.1476

AR JSs gl Joe 5l oslital b ]l bzl ool  sioein ! el

Nelson, C. R., & Siegel, A. F. (1987). Parsimonious modeling of yield curves.
*The Journal of Business, 60*(4), 473-489. https://doi.org/10.1086/296409

Orlovi¢, Z., ZoriCi¢, D., & Golubi¢, Z. L. (2024). Yield Curve Estimation Based
on Government Security Prices in the Croatian Financial Market. Zagreb
International Review of Economics & Business, 27(2), 27-41. DOI:
10.2478/zireb-2024-0016

Rahimi, Z., & Herati, J. (2020). The impact of interbank interest rates and yield
curve slope on the profitability of selected banks in Iran. Journal of Islamic
Economics and Banking, 9(32), 211-243. (In Persian) http://mieaoi.ir/article-
V-AY4-fa.htm http://mieaoi.ir/article-1-939-fa.html

Razaghi, M., Nikoumaram, H., Heidarzadeh Hanzaei, A., Ghaffari, F., &
Madanchi Zaj, M. (2023).. Comparing the efficiency of ARIMA and
ARFIMA models in forecasting interest rates and Islamic Treasury bond
rates in lran. Investment Knowledge, 12(47), 481-504. (In Persian)
https://sanad.iau.ir/Journal/jik/Article/843566

Rudebusch, G. D., & Wu, T. (2008). A macro(finance model of the term
structure, monetary policy and the economy. The Economic Journal,
118(530), 906-926. DOI: 10.1111/].1468-0297.2008.02155.x

Sekine, A. (2022). Estimating the Yield Curve Using the Nelson-Siegel Model:
Evidence from Daily Yield Data. Public Policy Review, 18(1), 1-14.
https://ideas.repec.org/a/mof/journl/ppri8 01_04.html

Svensson, L. E. O. (1994). Estimating and interpreting forward interest rates:
Sweden 1992-1994. *NBER Working Paper Series, No. 4871*.
https://doi.org/10.3386/w4871

Vasicek, O. (1977). An equilibrium characterization of the term structure.
*Journal of Financial Economics, 5*(2), 177-188.
https://doi.org/10.1016/0304-405X(77)90016-2

Zoricic, D., & Badurina, M. (2013). Nelson-Siegel yield curve model estimation
and the yield curve trading in the Croation financial market. UTMS Journal
of economics, 4(2), 113-125. https://ideas.repec.org/a/ris/utmsje/0073.html



https://doi.org/10.1086/296409
http://mieaoi.ir/article-1-939-fa.html
https://sanad.iau.ir/Journal/jik/Article/843566
https://ideas.repec.org/a/mof/journl/ppr18_01_04.html
https://doi.org/10.3386/w4871
https://doi.org/10.1016/0304-405X(77)90016-2
https://ideas.repec.org/a/ris/utmsje/0073.html

