Consider the following 10,000 digit number
(data from C++ code written by Dean Eiger)
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3x+1 Problem
Removing highest power of 2 in same step

Digit
#
Observed Prob
Benford Probability

1
24251

0.301202

0.30103

2
14156

0.17582


0.176091

3
10227

0.127021

0.124939

4
7931

0.0985046

0.09691

5
6359

0.0789801

0.0791812

6
5372

0.0667213

0.0669468

7
4476

0.0555928

0.0579919

8
4092

0.0508235

0.0511525

9
3650

0.0453337

0.0457575

Number of Iterations before reach 1 = 80,514

NOT removing highest power of 2 in same step

Digit
#
Observed Prob
Benford Probability

1
72924

0.302158

0.30103

2
42357

0.175505

0.176091

3
30201

0.125137

0.124939

4
23507

0.0974004

0.09691

5
18928

0.0784275

0.0791812

6
16296

0.0675219

0.0669468

7
13702

0.0567737

0.0579919

8
12356

0.0511966

0.0511525

9
11073

0.0458806

0.0457575

Number of Iterations before reach 1 = 241,344

5x+1 Problem
Removing highest power of 2 in same step

Digit
#
Observed Prob
Benford Probability

1
8154

0.301955

0.30103

2
4770

0.17664

    0.176091

3
3405

0.126092

0.124939

4
2634

0.0975411

0.09691

5
2105

0.0779514

0.0791812

6
1787

0.0661754

0.0669468

7
1568

0.0580655

0.0579919

8
1357

0.0502518

0.0511525

9
1224

0.0453266

0.0457575

Number of Iterations = 27,004

NOT removing highest power of 2 in same step

Digit
#
Observed Prob
Benford Probability

1
72652

0.301031

0.30103

2
42499

0.176093

0.176091

3
30153

0.124938

0.124939

4
23388

0.0969073

0.09691

5
19110

0.0791816

0.0791812

6
16159

0.0669542

0.0669468

7
13995

0.0579878

0.0579919

8
12345

0.0511511

0.0511525

9
11043

0.0457563

0.0457575

Number of Iterations = 241,344

	
	
	
	First 60 numbers of the form 2^n

	
	
	
	
	
	
	
	
	
	

	1
	
	1048576
	
	1.100E+12
	
	
	
	
	

	2
	
	2097152
	
	2.199E+12
	
	digit
	number
	Obs Prob
	Benf Prob

	4
	
	4194304
	
	4.398E+12
	
	1
	18
	0.30
	0.30

	8
	
	8388608
	
	8.796E+12
	
	2
	12
	0.20
	0.18

	16
	
	16777216
	
	1.759E+13
	
	3
	6
	0.10
	0.12

	32
	
	33554432
	
	3.518E+13
	
	4
	6
	0.10
	0.10

	64
	
	67108864
	
	7.037E+13
	
	5
	6
	0.10
	0.08

	128
	
	134217728
	
	1.407E+14
	
	6
	4
	0.07
	0.07

	256
	
	268435456
	
	2.815E+14
	
	7
	2
	0.03
	0.06

	512
	
	536870912
	
	5.629E+14
	
	8
	5
	0.08
	0.05

	1024
	
	1073741824
	
	1.126E+15
	
	9
	1
	0.02
	0.05

	2048
	
	2147483648
	
	2.252E+15
	
	
	
	
	

	4096
	
	4294967296
	
	4.504E+15
	
	digits
	number
	Obs Prob
	Benf Prob

	8192
	
	8589934592
	
	9.007E+15
	
	1,2,3
	36
	0.60
	0.60

	16384
	
	17179869184
	
	1.801E+16
	
	
	
	
	

	32768
	
	34359738368
	
	3.603E+16
	
	4,5,6
	16
	0.27
	0.24

	65536
	
	68719476736
	
	7.206E+16
	
	
	
	
	

	131072
	
	137438953472
	
	1.441E+17
	
	7,8,9
	8
	0.13
	0.15

	262144
	
	274877906944
	
	2.882E+17
	
	
	
	
	

	524288
	
	549755813888
	
	5.765E+17
	
	
	
	
	


