Derivative based global sensitivity measures
Test results
S. Kucherenko, S. Song

In this report we present the results of computing a derivative based global sensitivity measure (DGSM)  

using fully numerical estimation ( “numerical results” on the plots ) and analytical values for derivatives with numerical estimation of integrals. Convergence plots also contain analytical values of  ( red lines )

After convergence plots for all input variables there are also corresponding plots of Cov(DGSM)=sqrt( var(DGSM) )/abs(DGSM)

Test case 1


Analytical values of derivatives:


.3518


Numerical results

D=0.3519

:      
	
	N\var.
	x1
	x2
	x3
	x4

	2
	28186.27
	21089.95
	26843.55
	26843.55

	4
	20.73191
	21.07401
	20.69144
	20.69144

	8
	7.97727
	18.84576
	6.063566
	6.063566

	16
	6.599491
	21.49492
	5.996481
	5.996481

	32
	4.939077
	10.0711
	4.253483
	4.253483

	64
	3.904332
	8.912321
	3.2921
	3.2921

	128
	3.74838
	10.31103
	3.012008
	3.012008

	256
	3.563889
	9.662695
	2.939209
	2.939209

	512
	3.544674
	9.426983
	2.911637
	2.911637

	1024
	3.481497
	9.208682
	2.854685
	2.854685

	2048
	3.482707
	9.244835
	2.850209
	2.850209



	
	

	




Numerical results:
{3.4827    9.2541    2.8502    2.8502}   delta_x=0.005 ; N=2048.
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Test case 2

a=[0 1 4.5 9 99 99 99 99]    n=8


Analytical values of derivatives:





Numerical results

 D=0.4642

	N
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	x8

	2056
	37.79049
	11.6282
	1.648488
	0.502983
	0.005042
	0.005041
	0.005041
	0.005041

	
	
	
	
	
	
	
	
	

	N\var.
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	x8

	2
	32
	8
	1.057851
	0.32
	0.0032
	0.0032
	0.0032
	0.0032

	4
	46.11433
	20.71492
	1.885062
	0.588627
	0.00617
	0.006115
	0.00617
	0.00617

	8
	30.51281
	10.21303
	1.629901
	0.524879
	0.00505
	0.00502
	0.00509
	0.005061

	16
	33.70389
	11.45655
	1.837742
	0.510158
	0.00515
	0.005141
	0.005154
	0.005152

	32
	43.80324
	14.28617
	1.8468
	0.561944
	0.005575
	0.005563
	0.005583
	0.005569

	64
	44.07726
	13.94902
	1.851508
	0.564641
	0.005554
	0.005547
	0.005556
	0.005562

	128
	39.70699
	12.16825
	1.739873
	0.524588
	0.005206
	0.005197
	0.005202
	0.005199

	256
	39.72265
	12.321
	1.710678
	0.519175
	0.005184
	0.005182
	0.005184
	0.005185

	512
	38.45754
	11.85269
	1.673605
	0.508495
	0.005094
	0.005093
	0.005092
	0.005093

	1024
	38.27194
	11.77881
	1.663834
	0.506627
	0.005076
	0.005076
	0.005074
	0.005076

	2048
	37.85439
	11.64846
	1.649574
	0.503064
	0.005045
	0.005044
	0.005044
	0.005044



Numerical results:
={37.7236   11.6077    1.6413    0.5017    0.0050    0.0050    0.0050    0.0050} 
 delta_x=0.005 ; N=2048.
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Test case 3

Analytical values of derivatives:





Numerical results

 D=0.8590
	N\var.
	x
	y

	2
	44.51144
	7.532236

	4
	8.940311
	1.453607

	8
	8.18877
	8.005658

	16
	9.138704
	5.85821

	32
	9.496438
	6.963688

	64
	9.403706
	7.409262

	128
	9.658316
	8.467312

	256
	9.610865
	8.018851

	512
	9.621434
	8.083893

	1024
	9.644321
	8.140276

	2048
	9.662609
	8.191947



Numerical results:
={ 9.6745    8.4043}  delta_x=0.005 ; N=2048.
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Test case 4 

Test case 4.1 :
n=2,d=200
Analytical values of derivatives:





Numerical results

 D=0.0205;
	
	

	N\var.
	x1
	x2

	2
	3582.326
	2455.02

	4
	44.62759
	16.96269

	8
	15.11465
	5.465

	16
	12.75558
	3.359761

	32
	12.57305
	3.318642

	64
	11.86161
	2.965379

	128
	11.70044
	2.922551

	256
	11.59761
	2.827139

	512
	11.58232
	2.823473

	1024
	11.54878
	2.806782

	2048
	11.54165
	2.805044



Numerical results:
={ 11.5867    2.8169}  delta_x=0.003 ; N=2048.
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Test case 4.2 :
Analytical values of derivatives:


Numerical results

n=10,d=4000
	D= 0.0150;
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	N
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	x8
	x9
	x10

	2048
	9.612621
	2.282369
	0.995713
	0.554608
	0.353239
	0.244878
	0.179539
	0.137262
	0.108466
	0.087844

	
	
	
	
	
	
	
	
	
	
	

	For all the variables.
	
	
	
	
	
	
	
	

	N\var.
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	x8
	x9
	x10

	2
	2855.384
	1855.409
	286.8345
	426.8705
	101.5467
	185.1503
	51.53006
	103.06
	81.18804
	25.20319

	4
	48.06732
	17.00388
	8.516756
	5.143175
	2.16493
	1.252101
	0.863484
	0.781347
	0.966323
	0.530672

	8
	23.79678
	8.118316
	3.032757
	1.375422
	0.86305
	0.644081
	0.435006
	0.411974
	0.331021
	0.253056

	16
	12.09993
	3.217881
	1.377026
	0.729581
	0.487541
	0.340137
	0.270172
	0.193516
	0.132602
	0.131315

	32
	13.56033
	3.326108
	1.473357
	0.804633
	0.515083
	0.366804
	0.267933
	0.199037
	0.159384
	0.126011

	64
	10.49154
	2.571357
	1.102345
	0.610407
	0.403247
	0.26369
	0.209066
	0.147872
	0.119437
	0.095506

	128
	9.94898
	2.439342
	1.033038
	0.580642
	0.36959
	0.252867
	0.190418
	0.141757
	0.11231
	0.090388

	256
	9.924825
	2.361202
	1.03678
	0.577545
	0.364316
	0.254146
	0.186152
	0.1426
	0.111463
	0.090981

	512
	9.761699
	2.320665
	1.013131
	0.566268
	0.359453
	0.249652
	0.182448
	0.139581
	0.110267
	0.089333

	1024
	9.640622
	2.291009
	0.998247
	0.556564
	0.354164
	0.245614
	0.179982
	0.138021
	0.108958
	0.088185

	2048
	9.612621
	2.282369
	0.995713
	0.554608
	0.353239
	0.244878
	0.179539
	0.137262
	0.108466
	0.087844



Numerical results:
=
{  9.6501    2.2920    1.0000    0.5570    0.3548    0.2460    0.1803    0.1379    0.1089   0.0882}
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Test case 5 
Ishigami function
 

Analytical values of derivatives:





Numerical results

 D=14.0587;

	N
	x1
	x2
	x3

	4096
	0.552302
	1.70754
	0.782894

	
	
	
	

	For all the variables.
	

	N\var.
	x1
	x2
	x3

	2
	9.312174
	22.91939
	0.677751

	4
	2.487958
	4.156175
	1.018972

	8
	0.794338
	2.972355
	0.244363

	16
	1.112587
	1.666705
	0.481991

	32
	1.310075
	2.850147
	0.592184

	64
	0.841288
	2.105457
	0.65777

	128
	0.560738
	1.837904
	0.706625

	256
	0.433481
	1.782059
	0.739189

	512
	0.494597
	1.806789
	0.720912

	1024
	0.514403
	1.713146
	0.764828

	2048
	0.529857
	1.701152
	0.783969

	4096
	0.552302
	1.70754
	0.782894



Numerical results:
={0.5524    1.7076    0.7830}
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Ishigami function 2
 

Analytical values of derivatives:





Numerical results

 D=14.0820;

5.4173   17.2822    8.1719

Numerical results:
={ 5.4172   17.2813    8.1707}
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