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Abstract:
Fuzzy regression models are used represent relationships between phenomena
with inaccurate, uncertain data, and unconfirmed data that which are subject
to personal judgment, and then estimate these models for their dependence in
estimation and prediction. In this research, two fuzzy linear regression models
were used, the first with two fuzzy explanatory variables, a fuzzy response
variable and crisp parameters, and the second with two fuzzy explanatory
variables, a fuzzy response variable and fuzzy parameters, to represent the
relationship between global gold prices, as a fuzzy response variable, and oil
prices and gold production, which measured globally, as two fuzzy explanatory
variables. Observations for each of the mentioned variables were represented
by fuzzy trigonometric numbers. The results of the analysis for both models
indicated the significance of the effect of each of the two explanatory variables,
oil prices and gold production, and that they had a positive effect on the
response variable represented by global gold prices, as well as the preference
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of the first model in representing the fuzzy linear regression relationship under
consideration.
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0.96 1040315.523 -23.7704953 3.210834736 0.336086672
0.97 1039205.211 -23.7704953 3.210834736 0.336086672
0.98 1038166.266 -23.7704953 3.210834736 0.336086672
0.99 1037198.688 -23.7704953 3.210834736 0.336086672

1 1036302.477 -23.7704953 3.210834736 0.336086672
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Gl Ll i gl Jasdl Hlussdl #3903 Byudell Z3ldl 1(6) J9dx
0o bl Lg adad Sgiume SN (imlud Hlussl (Gelany (bl Ouomd s (psidieg
B lual Olasye) fgaze

a sD? (Botay Bbia) (B Bian) (B Pian)

0 207225828 | (-73.94765, 10.15692) (0.57155, 4.139299) | (0.201147, 0.42414)
0.05 | 1991243.881 | (-71.70054,9.287788) (0.68304, 4.147628) | (0.210002, 0.42018)
0.15 | 1834004.747 | (-67.12354,7.250302) (0.9285, 4.156501) (0.226839, 0.41201)
025 | 1684451382 | (-62.4277,4.808675) (1.19998, 4.15236) (0.242478, 0.40348)
035 | 1544504415 | (-57.60394, 1.967962) (14908, 4.131461) (0.25689, 0.39457)
0.45 | 1416465545 | (-52.6458,-1.251002) (1.79249, 4.089377) | (0.270074, 0.38524)
05 | 135770854 | (-50.11558,-2.991191) | (1.94446,4.058829) | (0.276214,0.38041)
0.65 | 1206454.061 | (-42.32811,-8.658066) | (2.39031,3.920934) | (0.292909, 0.36512)
0.75 | 1129580.101 | (-36.99329,-12.7301) (2.66803, 3.783424) | (0.302707, 0.35418)
0.85 | 1074289.754 | (-31.58199,-16.95844) (2.9216, 3.603423) (0311561, 0.34251)
0.95 | 1041880.735 | (-26.14959,-21.27611) | (3.14606,3.377281) | (0.319588,0.32997)
0.96 | 1039921.418 | (-25.60801,-21.71038) (3.16678, 3.35206) (0.32035, 0.32867)
097 | 1038195273 | (-25.06708,-22.14487) | (3.18718,3.326363) | (0.321104, 0.32735)
098 | 1036701.985 | (-24.5269,-22.57953) (3.20726,3.300193) | (0.321852, 0.32602)
0.99 | 1035441.128 | (-23.98755,-23.01431) | (3.22701,3.273552) | (0.322594, 0.32468)

1 1034412.164 | (-23.44915, -23.44915) (3.24644, 3.24644) (0.323328, 0.32333)
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(1) Gl

S Cadll il Jaadl e dpalladl U el o

x2u x2m xI2 x1u x1m x1l yu ym yl
1780 1480 1255 3.61 1.21 -0.79 38.45 36.5 35.2 1970
1800 1450 1187.5 4.7 1.7 -0.8 45.35 41.15 38.35 1971
1847.35 1397.35 1059.85 5.276 1.82 -1.06 73.8875 58.025 47.45 1972
1650.99 1350.99 1125.99 7.932 2.7 -1.66 137.8625 94.925 66.3 1973
1476.66 1251.66 1082.91 19.4 11 4 200.2375 | 159.775 132.8 1974
1265.3 1205.3 1160.3 15.434 10.43 6.26 192.4125 161.175 140.35 1975
1361.92 1211.92 1099.42 16.4 11.6 7.6 142.35 119.55 104.35 1976
1271.92 1211.92 1166.92 18.74 12.5 7.3 173.125 148.63 132.3 1977
1301.92 1211.92 1144.42 20.242 12.79 6.58 260.5375 206.725 170.85 1978
1361.92 1211.92 1099.42 45.18 29.19 15.87 581.575 372.85 233.7 1979
1285.17 1225.17 1180.17 50.496 35.52 23.04 | 709.6875 | 580.875 495 1980
1728.15 1278.15 940.65 44.8 34 25 541.9375 | 457.375 401 1981
1637.75 1337.75 1112.75 39.124 32.38 26.76 491.75 387.2 317.5 1982
1613.97 1403.97 1246.47 34.992 29.04 24.08 529 440.5 381.5 1983
1643.58 1463.58 1328.58 345 28.2 22.95 415.675 351.25 308.3 1984
1806.42 1536.42 1333.92 32.998 27.01 22.02 344.575 310.45 287.7 1985
2059.27 1609.27 1271.77 18.36 13.53 9.505 | 443.9875 | 380.455 338.1 1986
1932.25 1662.25 1459.75 27.654 17.73 9.46 512.2175 | 446.945 403.43 1987
2454.3 1854.3 1404.3 16.36 13.6 11.3 469.505 424.22 394.03 1988

2167.55 1867.55 1642.55 20.979 17.805 15.16 | 425.0525 | 384.995 358.29 1989

2961.643 2061.643 1386.64 43.512 28.14 15.33 | 425.3625 | 384.375 357.05 1990

2355.42 2145.42 1987.92 32.72 23.6 16 373.175 358.4 348.55 1991
2581.21 2221.21 1951.21 22.103 19.145 16.68 364.025 345.5 333.15 1992
2364.863 2274.863 2207.36 20.328 16.44 13.2 426.7 367.75 328.45 1993
2432.5 2287.5 2177.5 20.061 16.155 12.9 399.325 385.9 376.95 1994
2387.5 2187.5 2037.5 19.777 17.395 15.41 394.675 382.9 375.05 1995
2437.5 2237.5 2087.5 25.973 20.495 15.93 416.05 387.25 368.05 1996
2712.5 2272.5 1942.5 25.751 20.705 16.5 381.8 326.15 289.05 1997
2625 2385 2205 17.525 13.175 9.55 314.15 291.65 276.65 1998
3117.5 2277.5 1647.5 27.775 18.025 9.9 310.4875 | 277.525 255.55 1999
2838.75 2418.75 2103.75 36.7 28.3 21.3 298.8875 | 278.585 265.05 2000
2680 2520 2400 32.49 23.85 16.65 301.7 275.45 257.95 2001
2605 2525 2465 32.299 24.625 18.23 | 363.1625 | 314.675 282.35 2002
2707.5 2587.5 2487.5 35.7 28.8 23.05 | 434.4425 | 376.265 337.48 2003
2580 2420 2300 54.29 40.19 28.44 466.7 419.24 387.6 2004
2625 2445 2385 71.898 53.85 38.81 | 542.6625 | 467.475 417.35 2005
2650 2450 2330 80.776 68.02 57.39 | 779.4875 | 632.225 534.05 2006
2830 2350 1990 101.24 73.7 50.75 906.7 724 602.2 2007
2522.5 2242.5 2032.5 158.63 91.85 36.2 1118.3 857 682.8 2008
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2725 2325 2025 84.351 59.805 39.35 1332.588 | 1014.63 802.65 2009
2725 2485 2305 97.933 81.535 67.87 1528.125 1237.8 1,044.25 | 2010
3050 2650 2530 130.485 109.695 92.37 | 2073.975 1614.6 1,308.35 | 2011
2887.5 2687.5 2657.5 132.391 108.445 88.49 1863.38 1661.78 | 1,527.38 | 2012
2912.5 2762.5 2672.5 121.412 107.96 96.75 1825.203 | 1438.74 | 1,181.09 | 2013
3347.5 2827.5 2437.5 121.7 85.76 55.81 1457.155 | 1262.14 | 1,132.13 | 2014
3375 2975 2675 72.995 52.805 35.98 1371.57 1176.36 | 1,046.22 | 2015
3457.5 3097.5 2847.5 60.969 42.495 27.1 1453.94 1218.02 | 1,060.74 | 2016
3450 3130 2890 69.375 55.725 44.35 1410.678 | 1251.87 | 1,145.99 | 2017
3410 3250 3130 90.421 68.335 49.93 1417.778 | 1263.23 | 1,160.19 | 2018
3500 3300 3150 77.909 64.055 52.51 1630.18 1411.78 | 1,266.18 | 2019

[36]¢ [35]sasll
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