	


Table. 1 Details of each proxy in subsets for all data considered sites that includes 3 or more records of events for all ts of site conditions type.
	
	

	Type of data

	
	
	All data
	≥ 3 records per site

	Datasets
	Proxies
	Mw
	RJB (km)
	VS30
(m/sec)
	Depth (km)
	Mw
	RJB (km)
	VS30 (m/sec)
	Depth (km)

	
RESORCE

	Min
	3.6
	0.01
	92
	0.0
	3.6
	0.01
	92
	0.0

	
	Max
	7.6
	547.0
	1598
	30.0
	7.6
	399
	1122
	30.0

	Engineering-Strog-Motion
	Min
	3.3
	0.01
	90
	0.218
	3.3
	0.01
	90
	0.218

	
	Max
	7.8
	552.2
	1906
	30.0
	7.6
	552.2
	1563
	30.0

	
RESIF-RAP
	Min
	3.0
	0.56
	171
	0.0
	3.0
	0.56
	171
	0.0

	
	Max
	5.2
	662.77
	3100
	30
	5.2
	662.77
	3100
	30.0

	Next-Generation-Attenuation-West-2
	Min
	5.5
	0 .01
	89
	2.3
	5.5
	0.01
	111
	2.3

	
	Max
	7.9
	1533
	2100
	21.4
	7.9
	614.17
	2016
	21.4























		


Table. 2 Details of the Numbers of events, sites, and records for each type of subset considering all sites as well as the collection that has more than 3 records per site














	[bookmark: _Hlk94251170]Data
	Number of events
	Number of sites
	Number of recordings

	
	All-sites
	3_rec/site
	All-sites
	3_rec/site
	All-sites
	3_rec/site

	ESM
	406
	376
	716
	431
	6184
	5806

	RESIF-RAP
	247
	247
	116
	103
	2346
	2326

	RESORCE
	370
	314
	332
	153
	1223
	996

	NGA-West2
	77
	64
	3180
	689
	5945
	2781

	RERN
	1083
	988
	4266   
	1318
	15698
	11909










Table. 3 Coefficient of ANN fixed model equation (3) to predict the ergodic ground motion median



 



	GMIM 
	A1(T)
	A2(T)
	A3(T)
	A4(T)
	A5(T)
	A6(T)
	A7(T)
	A8(T)

	PGV
	0.9730
	-1.4363
	1.0580
	0.8356
	0.2734
	-0.2967
	-0.0997
	3.1814

	PGA
	1.0794
	-1.4377
	1.3507
	0.7361
	-0.3636
	0.1683
	0.1712
	2.1043

	T0_040
	1.1356
	-1.5858
	1.4070
	0.8266
	-0.5476
	0.4628
	0.0726
	1.9817

	T0_050
	1.1599
	-1.5893
	1.4380
	0.8219
	-0.6063
	0.5028
	0.0915
	1.9590

	T0_100
	1.1128
	-1.4390
	1.4536
	0.6501
	-0.4985
	0.3140
	0.2511
	1.8775

	T0_150
	1.0199
	-1.2727
	1.4236
	0.5084
	-0.3255
	-0.0163
	0.3719
	1.8850

	T0_200
	0.9680
	-1.1368
	1.3608
	0.4493
	-0.1439
	-0.2669
	0.3963
	1.8949

	T0_300
	0.8803
	-1.0102
	1.2790
	0.4237
	0.1097
	-0.5833
	0.3453
	1.9444

	T0_400
	0.8382
	-0.9257
	1.2289
	0.4423
	0.2179
	-0.8127
	0.3471
	2.0368

	T0_500
	0.7936
	-0.8641
	1.2151
	0.4621
	0.2910
	-0.9943
	0.3084
	2.1216

	T0_750
	0.7762
	-0.8868
	1.1534
	0.5345
	0.3701
	-1.1666
	0.1947
	2.3231

	T1_000
	0.8401
	-0.9175
	1.0818
	0.5778
	0.3763
	-1.2855
	0.1411
	2.5568

	T2_000
	1.1544
	-1.1787
	0.8077
	0.6632
	0.3743
	-1.2819
	-0.0636
	3.2328

	T3_000
	1.2756
	-1.2875
	0.7221
	0.6378
	0.3850
	-1.2939
	-0.0987
	3.6603

	T4_000
	1.3579
	-1.4089
	0.6381
	0.6567
	0.4639
	-1.1772
	-0.2586
	3.8807



















Table. 4 the sensitivity of the ground-motion prediction model in terms of weight percentage for each input parameter.







	Input parameter
	Sensitivity (%)

	Log10(RJB)
	28.20

	RJB
	18.06

	Mw
	27.60

	Depth
	11.40

	VS30
	14.74
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Table. 5 Data distribution against selected regions.
	
	N_EQ
	N_ REC
	Mw
	Depth (km)
	RJB (km)

	
	
	
	min
	max
	min
	max
	min
	max

	Region (N_REC>100 and NEQ>5)

	Apennines
	279
	4517
	3.3
	6.9
	0
	30
	0.01
	552.2

	Alps
	176
	1831
	3
	6.4
	0
	26
	0.56
	552.39

	Hsueh Shan-Range
	5
	1434
	5.9
	7.6
	8
	18
	0.01
	194.23

	Po-Valley
	49
	1122
	3.1
	6.1
	0
	29
	0.7
	424.4

	Undefined regions
	10
	469
	3.3
	7.9
	5
	18
	0.01
	643.68

	California
	35
	469
	5.6
	7.3
	2.3
	17.5
	0.01
	408.57

	Pyrenees
	61
	395
	3
	5
	0
	25
	2.31
	648.29

	Chubu
	2
	372
	6.6
	6.8
	9
	10.6
	0.01
	295.61

	Marmara
	47
	244
	3.6
	7.6
	2.4
	25
	3
	370

	Aegean
	48
	178
	4.2
	6.5
	2.2
	28.3
	0.01
	400.1

	Sicily
	33
	154
	3.7
	6
	0
	27
	3.5
	230.1

	Mediterranean Sea
	9
	132
	3.1
	5.2
	0
	30
	131.9
	639.81

	Helennides
	92
	125
	3.9
	6.9
	1
	30
	3.7
	506.9

	Pseudo-region

	East-Anatolia
	43
	77
	4.5
	7.1
	0.2
	28.2
	2
	322

	Black-Sea-Region
	16
	71
	4.2
	7.3
	2.7
	14
	0.01
	399

	Dinaric-Alps
	14
	62
	4.18
	7.1
	3.79
	21
	0.01
	300

	Swabian-Alps
	5
	46
	3.5
	5
	5
	18
	13.4
	550.15

	Aquitan-basin
	6
	43
	3.4
	4.6
	5
	15
	34.22
	609.2

	Molasse-basin
	5
	36
	3.4
	3.9
	5
	20
	121.5
	650.07

	Central-Anatolia
	7
	27
	4.7
	6.1
	0
	16.9
	11
	352

	Ebro-basin
	5
	22
	3.3
	3.9
	5
	13
	111.5
	587.35

	Caucasus
	7
	13
	5.4
	6.8
	1.3
	28
	18.4
	168.6

	Adreatic-Sea-lands
	5
	12
	4.13
	5.3
	0.22
	10
	148.2
	283.5

	Parisian-basin
	2
	12
	3.5
	4
	1
	10
	446.5
	621.44

	Massif-armoricain
	9
	11
	3
	4.3
	4
	13
	53.81
	619.27

	Elburz-Mountains
	3
	9
	6.2
	7.4
	16
	20
	57.88
	203.63

	Folded-and-Tabular-jura
	2
	7
	3.1
	3.6
	5
	10
	250.86
	421.38

	Jersey-island
	3
	5
	3.3
	4.6
	0
	2
	219.2
	365.1

	Medditerannean-Region
	4
	5
	4.8
	5.4
	5
	10
	15
	225

	Rhine-massif
	2
	4
	3.3
	4.4
	10
	10
	125.7
	662.77

	Southern-Alps-newzeland
	2
	3
	6.2
	7
	6
	10.9
	24.36
	91.34

	South-East-Anatolia
	2
	2
	4.8
	4.9
	5
	5.2
	46
	79
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Table. 6 Mean of inter-event random residuals δL2Lr according to regions to develop GMPE by using equation 8
	
	δL2L

	Region
	PGV
	PGA
	T0_040
	T0_050
	T0_100
	T0_150
	T0_200
	T0_300
	T0_400
	T0_500
	T0_750
	T1_000
	T2_000
	T3_000
	T4_000

	Helennides
	0.014
	0.0083
	0.0057
	0.002
	-0.0082
	-0.0056
	-0.0073
	-0.001
	0.0109
	0.0165
	0.0238
	0.0315
	0.0322
	0.012
	-0.0057

	Alps
	0.0163
	0.0446
	0.0576
	0.057
	0.0527
	0.0338
	0.0323
	0.0219
	0.0188
	0.0141
	-0.0041
	-0.0169
	-0.0345
	-0.0467
	-0.0518

	Apennines
	-0.0267
	-0.0244
	-0.0281
	-0.0277
	-0.026
	-0.0209
	-0.0198
	-0.0232
	-0.023
	-0.0211
	-0.0166
	-0.012
	-0.0115
	-0.0216
	-0.0286

	Aegean
	0.0123
	0.0114
	0.0042
	0
	-0.0024
	-0.0035
	-0.0035
	0.0061
	0.0137
	0.0119
	0.0247
	0.0243
	0.0058
	-0.0256
	-0.0392

	Sicily
	-0.0291
	-0.0151
	-0.0121
	-0.0161
	-0.0108
	0.0002
	-0.0097
	-0.0242
	-0.0293
	-0.021
	-0.0314
	-0.0318
	-0.036
	-0.0424
	-0.0495

	Others (undefined)
	-0.0031
	0.0063
	0.0071
	0.0062
	0.006
	0.0045
	0.0029
	0.0007
	0.0003
	-0.0002
	-0.0041
	-0.0073
	-0.0169
	-0.0309
	-0.0391

	Po-Valley
	-0.0162
	-0.0126
	-0.0175
	-0.0173
	-0.0111
	-0.0048
	-0.0084
	-0.0114
	-0.0095
	-0.0061
	-0.0051
	-0.0068
	-0.0021
	-0.0157
	-0.0161

	Marmara
	-0.0083
	0.0116
	0.0053
	0.0033
	0.0007
	0.0057
	0.005
	0.0013
	0
	-0.0099
	-0.0232
	-0.0413
	-0.0605
	-0.0845
	-0.0945

	Pyrenees
	0.0176
	0.0182
	0.0256
	0.0228
	0.0098
	0.001
	-0.0002
	0.0087
	0.0087
	0.0082
	-0.0054
	-0.0151
	-0.0341
	-0.0424
	-0.0458

	Mediterranean Sea
	0.0077
	0.0297
	0.0265
	0.0344
	0.0641
	0.0529
	0.0324
	0.0205
	-0.0058
	-0.0079
	-0.0237
	-0.0304
	-0.0543
	-0.0625
	-0.0699

	California
	0.0331
	0.0683
	0.0697
	0.072
	0.0906
	0.0913
	0.0904
	0.0854
	0.0683
	0.0734
	0.06
	0.0432
	0.0056
	-0.0165
	-0.0386

	Hsueh Shan-range
	0.1062
	0.0495
	0.0431
	0.0351
	0.0062
	0.0104
	0.0264
	0.0719
	0.0859
	0.0939
	0.0991
	0.1139
	0.1159
	0.1128
	0.0773

	Chubu
	-0.1058
	0.0467
	0.0676
	0.0848
	0.1493
	0.1243
	0.0907
	0.0015
	-0.0528
	-0.0958
	-0.1361
	-0.1798
	-0.2126
	-0.2067
	-0.1516
















Table. 7 Mean of the random path term between the region r and the associated sites that records the ground motion δP2Pr to develop GMPE by using equation 14
	Event region
	PGV
	PGA
	T0_040
	T0_050
	T0_100
	T0_150
	T0_200
	T0_300
	T0_400
	T0_500
	T0_750
	T1_000
	T2_000
	T3_000
	T4_000

	Helennides
	-0,0053
	-0,0044
	-0,0041
	-0,0041
	-0,0053
	-0,0058
	-0,0032
	-0,0022
	0,0002
	0,0006
	0,0020
	0,0008
	-0,0019
	-0,0030
	-0,0042

	Alpes
	0,0061
	-0,0094
	-0,0124
	-0,0145
	-0,0171
	-0,0149
	-0,0077
	-0,0017
	0,0053
	0,0073
	0,0102
	0,0121
	0,0171
	0,0158
	0,0158

	Apennines
	0,0050
	0,0048
	0,0050
	0,0051
	0,0054
	0,0051
	0,0044
	0,0035
	0,0034
	0,0037
	0,0035
	0,0036
	0,0038
	0,0041
	0,0043

	Aegean
	0,0041
	0,0049
	0,0053
	0,0055
	0,0037
	0,0076
	0,0067
	0,0141
	0,0120
	0,0084
	0,0037
	0,0052
	0,0112
	0,0079
	0,0082

	Sicily
	0,0011
	0,0019
	0,0007
	0,0010
	0,0035
	0,0012
	0,0008
	0,0033
	0,0007
	-0,0017
	-0,0004
	-0,0024
	-0,0023
	0,0004
	0,0016

	OTHERS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Po Valley
	-0,0194
	-0,0215
	-0,0219
	-0,0224
	-0,0217
	-0,0192
	-0,0209
	-0,0201
	-0,0231
	-0,0232
	-0,0184
	-0,0167
	-0,0140
	-0,0156
	-0,0147

	Marmara
	0,0232
	0,0227
	0,0210
	0,0195
	0,0214
	0,0230
	0,0309
	0,0290
	0,0303
	0,0333
	0,0289
	0,0211
	0,0146
	0,0211
	0,0214

	Pyrenees
	-0,0411
	-0,0286
	-0,0273
	-0,0277
	-0,0230
	-0,0220
	-0,0229
	-0,0248
	-0,0287
	-0,0274
	-0,0365
	-0,0440
	-0,0595
	-0,0515
	-0,0445

	Mediterranean Sea
	-0,0302
	0,0640
	0,1037
	0,1216
	0,1113
	0,0323
	-0,0004
	-0,0340
	-0,0571
	-0,0815
	-0,1122
	-0,1142
	-0,1023
	-0,1004
	-0,0935

	California
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Hsueh Shan-range
	-0,0071
	0,0031
	0,0037
	0,0041
	0,0078
	0,0082
	0,0067
	0,0059
	0,0064
	0,0051
	0,0011
	0,0005
	-0,0081
	-0,0094
	-0,0130

	Chubu
	-0,0481
	0,0010
	0,0025
	0,0043
	0,0118
	0,0149
	0,0104
	-0,0038
	-0,0086
	-0,0173
	-0,0292
	-0,0270
	-0,0310
	-0,0480
	-0,0702











Table. 8 Value of Ground motion aleatory variabilities after using heteroscedastic hypothesis.
	
	Mw ≤ 4.5
	Mw ≥ 5.5
	Mw ≤ 4.5
	Mw ≥ 5.5

	
	
	
	RJB ≤ 75
	RJB ≥ 130
	RJB ≤ 75
	RJB ≥ 130

	GMIMs
	τ01
	τ02
	ɸ0
	ɸ0
	ɸ0
	ɸ0

	PGV
	0.1306
	0.1181
	0.2300
	0.2185
	0.1737
	0.1651

	PGA
	0.1488
	0.1267
	0.2393
	0.2377
	0.1812
	0.1678

	T0_040
	0.1601
	0.1299
	0.2440
	0.2582
	0.1901
	0.1732

	T0_050
	0.1604
	0.1304
	0.2442
	0.2632
	0.1915
	0.1774

	T0_100
	0.1693
	0.1405
	0.2523
	0.2619
	0.1985
	0.1758

	T0_150
	0.1575
	0.1374
	0.2544
	0.2490
	0.1951
	0.1688

	T0_200
	0.1499
	0.1317
	0.2521
	0.2394
	0.1907
	0.1699

	T0_300
	0.1361
	0.1178
	0.2459
	0.2291
	0.1929
	0.1689

	T0_400
	0.1280
	0.1132
	0.2379
	0.2256
	0.1908
	0.1670

	T0_500
	0.1257
	0.1142
	0.2334
	0.2250
	0.1909
	0.1651

	T0_750
	0.1393
	0.1211
	0.2244
	0.2333
	0.1948
	0.1676

	T1_000
	0.1530
	0.1271
	0.2215
	0.2519
	0.1939
	0.1655

	T2_000
	0.1719
	0.1420
	0.2190
	0.2752
	0.2119
	0.1759

	T3_000
	0.1805
	0.1590
	0.2211
	0.2637
	0.2258
	0.1894

	T4_000
	0.1815
	0.1726
	0.2210
	0.2573
	0.2399
	0.2006







Table. 9 Comparison of site-to-site variability δS2S between measured and inferred of ground motion intensity measures using equation 20.
	VS30 (m/s)
	200
	250
	300
	350
	400
	450
	500
	550

	ɸs2s
	Measured
	Inferred
	Measured
	Inferred
	Measured
	Inferred
	Measured
	Inferred
	Measured
	Inferred
	Measured
	Inferred
	Measured
	Inferred
	Measured
	Inferred

	PGV
	0,1492
	0,1409
	0,1492
	0,1409
	0,1492
	0,1409
	0,1523
	0,1549
	0,1550
	0,1671
	0,1573
	0,1778
	0,1595
	0,1874
	0,1595
	0,1874

	PGA
	0,1679
	0,1604
	0,1679
	0,1604
	0,1679
	0,1604
	0,1806
	0,1877
	0,1917
	0,2114
	0,2015
	0,2322
	0,2102
	0,2509
	0,2102
	0,2509

	T0_040
	0,1733
	0,1646
	0,1733
	0,1646
	0,1733
	0,1646
	0,1887
	0,1990
	0,2020
	0,2287
	0,2137
	0,2549
	0,2242
	0,2784
	0,2242
	0,2784

	T0_050
	0,1765
	0,1684
	0,1765
	0,1684
	0,1765
	0,1684
	0,1926
	0,2049
	0,2066
	0,2364
	0,2189
	0,2643
	0,2299
	0,2892
	0,2299
	0,2892

	T0_100
	0,1961
	0,1942
	0,1961
	0,1942
	0,1961
	0,1942
	0,2125
	0,2228
	0,2267
	0,2476
	0,2392
	0,2694
	0,2504
	0,2889
	0,2504
	0,2889

	T0_150
	0,1915
	0,2065
	0,1915
	0,2065
	0,1915
	0,2065
	0,2111
	0,2260
	0,2281
	0,2429
	0,2430
	0,2578
	0,2564
	0,2711
	0,2564
	0,2711

	T0_200
	0,1986
	0,1874
	0,1986
	0,1874
	0,1986
	0,1874
	0,2067
	0,2064
	0,2136
	0,2228
	0,2198
	0,2373
	0,2253
	0,2503
	0,2253
	0,2503

	T0_300
	0,1818
	0,1722
	0,1818
	0,1722
	0,1818
	0,1722
	0,1806
	0,1876
	0,1795
	0,2010
	0,1785
	0,2128
	0,1777
	0,2233
	0,1777
	0,2233

	T0_400
	0,1723
	0,1869
	0,1723
	0,1869
	0,1723
	0,1869
	0,1703
	0,1950
	0,1685
	0,2021
	0,1669
	0,2083
	0,1655
	0,2139
	0,1655
	0,2139

	T0_500
	0,1709
	0,2000
	0,1709
	0,2000
	0,1709
	0,2000
	0,1705
	0,2044
	0,1702
	0,2081
	0,1700
	0,2115
	0,1698
	0,2145
	0,1698
	0,2145

	T0_750
	0,1621
	0,1928
	0,1621
	0,1928
	0,1621
	0,1928
	0,1654
	0,1969
	0,1683
	0,2005
	0,1709
	0,2037
	0,1732
	0,2065
	0,1732
	0,2065

	T1_000
	0,1794
	0,2089
	0,1794
	0,2089
	0,1794
	0,2089
	0,1809
	0,2058
	0,1821
	0,2032
	0,1832
	0,2009
	0,1842
	0,1988
	0,1842
	0,1988

	T2_000
	0,2160
	0,2161
	0,2160
	0,2161
	0,2160
	0,2161
	0,2142
	0,2092
	0,2126
	0,2031
	0,2112
	0,1978
	0,2099
	0,1930
	0,2099
	0,1930

	T3_000
	0,2401
	0,2303
	0,2401
	0,2303
	0,2401
	0,2303
	0,2237
	0,2179
	0,2095
	0,2072
	0,1970
	0,1978
	0,1858
	0,1893
	0,1858
	0,1893

	T4_000
	0,2429
	0,2096
	0,2429
	0,2096
	0,2429
	0,2096
	0,2221
	0,2026
	0,2040
	0,1965
	0,1881
	0,1912
	0,1739
	0,1864
	0,1739
	0,1864



