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Abstract

Purpose: We have introduced the two-sided Lomax-GARCH (TSLx-GARCH) model. We have used this model to
create a more realistic value-at-risk value index than other distributions for all confidence levels. We find this index for

applied data.

Methodology: In this study, a new flexible distribution for GARCH models in predicting the value at risk is presented.
Accurate modeling of financial returns requires proper innovation distribution.

Findings: Experimental results show that the GJR-GARCH model, with its innovative TSLx distribution, generates
realistic value index predictions, realistic normal distribution, t-student and generalized error distributions for all levels
of confidence. The proposed distribution flexibility opens up an opportunity to increase the accuracy of financial return
modeling in GARCH models.

Originality/Value: We have used the TSLx-GARCH in data modeling and simulation and find both skewness and
excess clongation in the financial return series and confidence levels for all levels.
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Figure 1- Pdf of two sided-lomax for A; = 1.
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Figure 2- Pdf of two sided-Lomax for A; = 3.
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Table 1- MSES, Bias and AES for TSLx distribution based on 10000 observations

n Parameters A;=1 a=3 ESM n Parameters A;=0.3 a=0.7 MSE

50 X 10495 0.0495 02054 50 X 03190 00190 0.0089
a 31826 0.1826 14139 @ 0.7457  0.0457 0.0353

150 A 10440 00440 01198 o M 0.3085  0.0085 0.0025
@ 31301 0.301 08713 @ 0.7201  0.0201 0.0094

A 10141 00141 0.0253 M 0.3022 00022 0.0003

500 @ 3.0430 00430 02025 °00 @ 0.7038  0.0038 0.0012
A 10131 00131 0.0127 A 0.3001  0.0001 0.0002

1000 @ 3.0387 0.0387 0.0967 1000 @ 0.7015  0.0015 0.0010
n Parameters A;=2 a=3 ESM n Parameters A; =07 a=1.2 MSE

50 A 20916 00916 0.2060 50 7 0.7907  0.0907 0.0857
a 31346 0.1346 0.4401 @ 13598  0.1598 0.2400

150 X 20872 00872 01421 .o A 0.7303  0.0303 0.0216
@ 31279 01279 0.3063 @ 12530  0.0530 0.0557

A 20342 00342 0.0456 A 0.7013  0.0013 0.0010

500 a 30510 00510 01008 500 . 1.2026  0.0026 0.0024
A 20222 00222 0.0365 A 0.7009  0.0009 0.0003

1000 2y 20209 0.0209 0.0701 1000 2 1.2020  0.0020 0.0012
n Parameters A;=3 a=4 ESM n Parameters A;=0.5 a=0.9 MSE

50 X 3.0904 00904 04705 50 N 05178 00178 0.0108
@ 41229 01229 08132 @ 0.9327  0.0327 0.0308

150 A 30856 0.0865 04197 . A 0.5089  0.0089 0.0062
@ 41053 0.1053 0.7102 @ 09173 00173 0.0165

A 30599 00599 0.2222 A 05025  0.0025 0.0018

500 @ 40835 00835 03805 200 @ 0.9054  0.0054 0.0047
A 3.0460 0.0460 0.0731 A 05025  0.0025 0.0009

1000 iy 40610 0.0610 0.1262 1000 a1 0.9053  0.0053 0.0024
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Figure 3- Q-Q plots of estimated probability of TSLx distribution.
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Table 2- Descriptive statistics of initial trading volume of Mobarakeh Steel Company of Isfahan.
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Figure 4- Daily return chart of the initial trading volume of Mobarakeh Steel Company of Isfahan and
Histogram of the recurring logarithm.
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Figure 5- Time series diagram of real data related to Mobarakeh Steel Company of Isfahan.

&S s -0

35 bl sl pdsillanl slams s s daspe plasl (b8 o0l I s3 055 4 |y oo 3 Ses Jbo 5 w55 4 o0 )
02 G 02 B sladis 6l i pdullanil w55 andllas ol 53 (M) sbas ks 3L 3550 bk 02l (g 3lede
3ty 5 S pdudllantl )l sl canlie w55 4 5L o (sbaeal 3> (SHlud e ol 0 ) Sy 250 53 23]
33 2 Sl cslio S o g b gs uSLegd w35 S e 3L g8 sladis 53 Jb o33l (lude S (Ll gl 2o b
5 ad e QLA ) 55 sl LSt (0l 505 (s 53 s Lol uilS5 (Sl 5 S o a3 1y b8 CES (6 e I
S5 abl S éb WSy 2o 53 i)l el g s i TSLX ”Tjs o5 LU GJR — GARCH Ja» a5 das oo HLis o 25
Sl 5l 1355 SETSLX 055133 .S o 2ol e = sha S (610 1y 4l and Sllas w353 5 Cio gl 5 Jlo w38
o TSLx i &5 L GJR — GARCH Juw 5 ol Jbo 033l (6w 53 Lol SULS 5 ﬂ}g— 95 Solwdde gl
SUIL Olabl - slans &S (gl 4Bl rand (Slla 555 5 S350l (5 0o w35 4 o (S Sty om0 03 ) o5l

.M)@
&l b po)las

.J)l.l}.lf}ww‘)m‘ })jﬂ))t&b))d)@@é-ﬁ)b&cw‘ OKM}J

¢y

5
!'QQ
2
-
3

et oV 0353 aildes 53 il 5 (S S

K

LYo

TYO-FYV tamio NY 4N 5



¢Yy

oS-z 8 4.l 95 duke 5l eslinud L aSile 3N 25,8 (VAR) s 1m0 53 335l sl syl

S50 k;ua)\)é)cho.?)Jd)m%ﬂ\S)@ JY‘}A\LSJ&)‘WJ Jﬁo@\)ﬂj}:)&?}yT@jw)'\ A.L:ij_.b
s S5 S

&b

Altun, E. (2020). A new approach to value-at-risk: GARCH-TSLx model with inference. Communications in statistics-
simulation and computation, 49(12), 3134-3151.

Angelidis, T., Benos, A., & Degiannakis, S. (2004). The use of GARCH models in VaR estimation. Statistical
methodology, 1(1-2), 105-128.

Azarbayjani, K., & Rezaei, M. R. (2001). An estimation of steel demand in Iran (1967-1999). Iranian journal of
economic research, 8(3), 101-114. (In Persian). https://www:.sid.ir/fa/journal/ViewPaper.aspx?id=27062

Barmalzan, G., Ayat, S. M., Balakrishnan, N., & Roozegar, R. (2020). Stochastic comparisons of series and parallel
systems with dependent heterogeneous extended exponential components under Archimedean copula. Journal of
computational and applied mathematics, 380, 112965. https://doi.org/10.1016/j.cam.2020.112965

Bin, D. (2007, September). The empirical study on dynamic relationship between domestic and global steel price. 2007
international conference on wireless communications, networking and mobile computing (pp. 4347-4350). IEEE.

Bollerslev, T. (1986). Generalized autoregressive conditional heteroskedasticity. Journal of econometrics, 31(3), 307-
327.

Bollerslev, T. (1987). A conditionally heteroskedastic time series model for speculative prices and rates of return. The
review of economics and statistics, 69(3), 542-547. https://doi.org/10.2307/1925546

Engle, R. F. (1982). Autoregressive conditional heteroscedasticity with estimates of the variance of United Kingdom
inflation. Econometrica: journal of the econometric society, 50(4), 987-1007. https://doi.org/10.2307/1912773

Findlay, C., & Xin, L. L. (1985). China's Iron and Steel Industry Policy: Implications for Australia. Pacific Economic
Papers, (127).

Glosten, L. R., Jagannathan, R., & Runkle, D. E. (1993). On the relation between the expected value and the volatility
of the nominal excess return on stocks. The journal of finance, 48(5), 1779-1801.

Goudarzi, H. (2007). Predicting Iran’s raw steel demand in 2021. The journal of planning and budgeting, 12(4), 209-
232. (In Persian). DOI: http://jpbud.ir/article-1-36-en.html

Hendry, D. F., & Nielsen, B. (2007). Econometric modeling: a likelihood approach. Princeton University Press.

Huang, C. K., North, D., & Zewotir, T. (2017). Exchangeability, extreme returns and value-at-risk forecasts. Physica
a: statistical mechanics and its applications, 477, 204-216.

Labbafi, M., Darabi, R., & Sarraf, F. (2021). Modeling of asset-liability management in Bank Melli Iran under
uncertainty: fractional programming model approach. Journal of decisions and operations research, 5(4), 446-461.
(In Persian). http://dx.doi.org/10.22105/dmor.2020.255392.1252

Lomax, K. S. (1954). Business failures: another example of the analysis of failure data. Journal of the American
statistical association, 49(268), 847-852.

Mahmoudirad, A., Salehi Darreh Barik, M., & Taghaodi, R. (2018). Fixed-charge Solid transportation problem with
type-2 fuzzy variables. Journal of decisions and operations research, 2(3), 179-194. (In Persian).
http://dx.doi.org/10.22105/dmor.2018.57823

Malanichev, A. G., & Vorobyev, P. V. (2011). Forecast of global steel prices. Studies on Russian economic
development, 22(3), 304-311.

Nelson, D. B. (1991). Conditional heteroskedasticity in asset returns: a new approach. Econometrica: Journal of the
econometric society, 59(2), 347-370. https://doi.org/10.2307/2938260

Nieh, C. C., Yau, H. Y., Hung, K., Ou, H. K., & Hung, S. M. (2013). Cointegration and causal relationships among
steel prices of Mainland China, Taiwan, and USA in the presence of multiple structural changes. Empirical
economics, 44(2), 545-561.

Rahnamay Roodposhti, F., Nikoomaram, H., Tolouei Eshlaghi, A., Hosseinzadeh, F., & Bayat, M. (2015). Portfolio
optimization model to optimize the performances of classical forecasting stable portfolio risk and return. Financial
engineering and portfolio management, 6(22), 29-59. (In Persian).
https://www.sid.ir/en/journal/ViewPaper.aspx?id=433760

Roozegar, R., & Nadarajah, S. (2017). The power series skew normal class of distributions. Communications in
statistics-theory and methods, 46(22), 11404-11423.

Roozegar, R., & Nadarajah, S. (2017). The quadratic hazard rate power series distribution. Journal of testing and
evaluation, 45(3), 1058-1072. DOI: 10.1520/JTE20150506

Roozegar, R., Soufi, B., & Taherizadeh, H. R. (2018). Calculating value at risk and expected shortfall of some statistical
distributions.  Journal  of decisions and operations research, 3(1), 72-81. (In  Persian).
http://dx.doi.org/10.22105/dmor.2018.64783

Rossi, R. J. (2018). Mathematical statistics: an introduction to likelihood based inference. John Wiley & Sons.

Rostami, M. R., & Farahmandi, S. (2012). Estimation of value at risk of crude oil price and economic statistic value at
risk and spillover effect estimate using multivariate GARCH models. Journal of investment knowledge, 1(4), 215-
228. (In Persian). https://www.sid.ir/en/journal/ViewPaper.aspx?id=327666

Zahedi, M., Khalilzadeh, M., & Javanshir, H. (2020). Design of a new fuzzy expert system for project portfolio risk
management. Innovation management and operational strategies, 1(4), 403-421. (In Persian).
http://dx.doi.org/10.22105/im0s.2021.271975.1029


https://www.sid.ir/En/Journal/ViewPaper.aspx?ID=39035
https://doi.org/10.1016/j.cam.2020.112965
https://doi.org/10.2307/1925546
https://doi.org/10.2307/1912773
http://jpbud.ir/article-1-36-en.html
http://www.journal-dmor.ir/article_121696.html?lang=en
http://www.journal-dmor.ir/article_121696.html?lang=en
https://dx.doi.org/10.22105/dmor.2020.255392.1252
http://www.journal-dmor.ir/article_57823.html?lang=en
http://www.journal-dmor.ir/article_57823.html?lang=en
https://dx.doi.org/10.22105/dmor.2018.57823
https://doi.org/10.2307/2938260
https://www.sid.ir/en/journal/ViewPaper.aspx?id=433760
http://dx.doi.org/10.1520/JTE20150506
https://dx.doi.org/10.22105/dmor.2018.64783
https://dx.doi.org/10.22105/imos.2021.271975.1029

