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�0)+0''4+0) �01/#.+'5 �'5'#4%* ������ .#$14#614; 5+0%' 6*' 616#. 07/$'4 1( $+65 +0 6*'+4 ':2'4+>

/'065 ':%''&5 6*' 616#. #/1706 +0 6*' '06+4' *+5614+%#. &#6#$#5'� �14 ':#/2.'� +0 # 4'%'06 4'2146 �'.>

510� �1$;05� �700'� #0& �#*0 �	��	� #0#.;<' 	�
� ��
 64+#.5 #.. #6 � � ��� $+65� �0 6*+5 5'%6+10� 9'

#22.; ��! 4'64152'%6+8'.; 61 6*'+4 27$.+5*'& 914- 9*'4' 6*'; *#8' ':#/+0'& 16*'4 5'37'0%' .'0)6*5�

*19'8'4� '8'0 +0 6*'5' %#5'5� 6*'; 4'2146 18'4 (+8' 6+/'5 #5 /7%* &#6# #5 +0 6*' *+5614+%#. &#6#$#5'�

�#*0 �	��
� 4'2146'& #0 +0+6+#. ��� &#6# 5'6 9+6* # 5+0).' 12'4#614 #6 � � ��� #0& ������ �#6# 9'4'

%1..'%6'& $16* +0 6*' ���������/1&' �+�'�� # 5+0).' $76610 24'55 241&7%'& �� 64+#.5 #6 �� #0& 6*'������
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35+, �0	,	� ( 904.2, );::54 68,99 685+;*,+ 54, :80(2 (: ��	 �853 ( ��% 6,896,*:0<,� +(:( =,8, (*:;(22?

*522,*:,+ (: -5;8 <(2;,9 5- � �0	,	� ���� ����� ������� ������� (4+ �������� ��������	 &4-58:;4(:,2?

+(:( -853 :/,9, :=535+,9 =,8, .85;6,+ :5.,:/,8 (4+ 8,658:,+ 542? (: ��� (4+ ����� )0:
:80(2	 �: =5;2+

9,,3� :/,8,-58,� =, =5;2+ ), ;4()2, :5 (662? ��% :5 :/,9, +(:(	 �(/4� /5=,<,8� 8,658:9 :/(: :/, +0--,8B

,4:35+,9 A			.0<, 20::2, 04+0*(:054 5- 03658:(4*, 5- 9;*/ -(*:589 04 :/, 5<,8(22 6,8-583(4*,	� %/09 7;(2B

0:(:0<, 9:(:,3,4: 9;..,9:9 :/(: :/, 30*85B�" 35+,2 09 04+,,+ 45: ( .55+ +,9*806:054 -58 :/,9, +(:(� ),B

*(;9,� ;4+,8 30*85B�"� =, =5;2+ ,>6,*: 9:854.,8 ,--,*:9 �0	,	� /0./,8 ��9*58,9� (: :/, 254.,8 9,7;,4*,

2,4.:/9	

!,2954� �(/4� (4+ �;44, ������ +,9*80), (4 ,>:,490<, #!� (4+ 69,;+5B#!� +(:()(9, 04 :/, 3(4;(2

35+, 542? �0	,	� 5<,8 
� ��� :80(29�� /5=,<,8� =/,8,(9 �(/4 685<0+, :/, 3,(4 (4+ 9:(4+(8+ +,<0(:0549

-58 :/, /0:9� !,2954 ,: (2	 8,658: 542? :/,3,(49	 ', (8, ;4()2, :5 (662? ��% :5 :/,9, +(:(� ),*(;9, (4?

(99;36:054 ()5;: :/, 9:(4+(8+ +,<0(:0549 =5;2+ ), /0./2? (3620-0,+ )? :/, 3(990<, +(:( 9,:	

�9 6(8: 5- ( *556,8(:0<, (.8,,3,4: 04 ���� ),:=,,4 "��# (4+ :/, �5.40:0<, $*0,4*,9 "85.8(3 (: $#�

�4:,84(:054(2� =, (4(2?@,+ ( 9,: 5- #!� +(:( -853 ( 904.2, 56,8(:58	� $04*, :/,? 9;6620,+ :/, 8(= +(:(

-58 ,(*/ );::54 68,99� =, =,8, ()2, :5 (4(2?@, :/09 +(:( (: :=5 ,>:8,3, <(2;,9 5- �	 ', *53)04,+ :/,

04+0<0+;(2 :80(2�B9*58,9 -58 :/, /0./ (4+ 25= (039� ),*(;9, 5;8 (4(2?909 09 :=5B:(02,+� 04 :/(: =, ,>(304,

��	

�0<,4 :/(: :/, +(:( 9,:9 (: � � ��� (4+ �������=,8, 04+,6,4+,4:2? 90.40-0*(4: �$:5;--,8�9� 5- 	�	
 (4+

��
�� 8,96,*:0<,2?�� (4+ .0<,4 :/, =0+, 9,6(8(:054 ),:=,,4 :/, 9,7;,4*, 2,4.:/9� =, ;9,+ ��% (9 ( 8,:B

8596,*:0<, :,9: 54 :/,9, :=5 +(:( 6504:9	

�,*(;9, =, (8, ,>(30404. 542? :=5 <(2;,9 5- �� =, +5 45: *536;:, ( ),9:B-0: 9256,	 �49:,(+� (9 5;:204,+

04  (?� &::9� (4+ $65::09=55+, ������� =, *536(8, :/, 30*85B�" 68,+0*:054 :5 :/, (*:;(2 +(:( (: (

904.2, <(2;, 5- ��

�: � � ���� ���� :80(29 ?0,2+,+ �� ���

� ���	� (4+ ��� ����	� �����	 ', *536;:, ( ���������"

,--,*: 90@, � ����� � 	���� ���		 '0:/ :/09 ,--,*: 90@,� =, *536;:,+ =/(: =5;2+ ), ,>6,*:,+ ;4+,8

:/, 30*85B�" 35+,2 (: � � �������	 &904. :/, :/,58,:0*(2 ,>68,990549 04 %()2, �� =, *536;:,+ ���

������ �����	 %/, �B90.3( ,8858 09 +,80<,+ -853 :/, :/,58,:0*(2 <(80(4*, +0<0+,+ )? :/, (*:;(2 4;3),8

5- :80(29 ����� (: � � �������	 %/, �������� <(2;,9 =,8, �� ������ ����
 (4+ ��� ������ �����	 �

�B:,9: ),:=,,4 :/, 5)9,8<,+ (4+ ,>6,*: <(2;,9 5- �� .0<,9 � � ���
	� �� � ����	 �5490+,804. :/09 � (9

,7;0<(2,4: :5 ( �� :/, +(:( (: � � ������� -(029 :5 3,,: =/(: =5;2+ ), ,>6,*:,+ ;4+,8 :/, 04-2;,4*,

35+,2 )? �����	 $;6659,� /5=,<,8� :/(: :/, ,--,*: 90@, 5)9,8<,+ (: � � ������� ��	�� � ���
� ),::,8

8,68,9,4:9 :/, �" ,--,*: 90@,	 ', *536;:,+ :/, 68,+0*:,+ <(2;, 5- ��� �������� ����� -58 � � ���	

&904. ( �B:,9: -58 :/, +0--,8,4*, ),:=,,4 :/, 5)9,8<,+ <(2;, (4+ :/09 68,+0*:,+ 54, .0<,9 � � ��	���

�������	
	 %/, 30*85B�"35+,2 -(029 04 :/09 +08,*:054 )? 358, :/(4 ��	��	 ��% 68,+0*:9 :/(: ��=5;2+

), 9:(:09:0*(22? ,7;0<(2,4: (: :/, :=5 9,7;,4*, 2,4.:/9� (4+ =, -04+ :/(: :5 ), :/, *(9, �� � ���
� �� �

���	� �� ����
�	

�(/4 ����
� 04+0*(:,9 04 :/,08 #!�+(:( :/(: A%8(*,+ )(*1 :5 :/, ,2,3,4:(2 )04(8? 9(362,9� :/,9, <(2;,9

0362? +08,*:,+ 04<,89054 -853 */(4*, ),/(<058 5- ()5;: 54, 58 54, (4+ ( /(2- )0:9 04 ,<,8? 54, :/5;B

9(4+			 	� �99;304. ��� ,>*,99 )0:9
����� =, *(2*;2(:, (4 �" ,--,*: 90@, 5- ����	� =/0*/ 09 *54909:,4: =0:/

:/, 5)9,8<,+ <(2;, 04 :/,08 ����� +(:( 9,:	 $04*, :/09 =(9 :/, <(2;, =, ;9,+ 04 5;8��% (4(2?909� =, (8,

� ', :/(41 #	 �(/4� �	 �;44,� (4+ #	 !,2954 -58 685<0+04. :/09 8(= +(:( -58 5;8 (4(2?909 04 ����	
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.69+-, ;6 +65+3<,- ;0); ;01: ,);) :-; .964 "��# 1: 15+65:1:;-5; >1;0 ;0- :1473- 41+96C�" 46,-3� )5,

;0); �)05�: :;);-4-5; 1: 56; ) /66, ,-:+917;165 6. ;0- )564)3@


'- <9/- +)<;165 15 15;-979-;15/ ;0-:- +)3+<3);165:
 �: 1: 6.;-5 ;0- +):- 15 ) 9-;96:7-+;1=- )5)3@:1:� :64-

6. ;0- 9-8<19-, +91;-91) .69 ) 4-)515/.<3 ;-:; )9- =163);-,
 %0-:- ,);) >-9- 56; +633-+;-, >0-5 ;0- 67-9C

);69: >-9- *315, ;6 ;0- :-8<-5+- 3-5/;0
 $-+65,3@� ;0-:- ,);) 9-79-:-5; 653@ ) .9)+;165 6. "��#�: ,);)C

*):-


A Prospective Test of DAT
�5 ,-=-36715/ ) 4-;06,636/@ .69 .<;<9- ;-:;:� #),15 )5,  )@ �
���� >692-, >1;0 ;>6 67-9);69: >06

0), 79-=16<:3@ ,-465:;9);-, :;965/ )*131;@ 15 #!� :;<,1-:
 %0-@ <:-, ) 7:-<,6C#!�� >01+0 >):

*):-, 65 ) :01.;C9-/1:;-9 )3/691;04 *@ �-5,-33 )5, 0): *--5 :06>5 ;6 4--; ;0- /-5-9)3 +91;-91) .69 B9)5C

,645-::� ��->1:� 
����� ;6 +9-);- ;0- *15)9@ :-8<-5+-:


%0- 67-9);69: >-9- *315, ;6 >01+0 6. 515- ,1..-9-5; :-8<-5+-: �1
-
� � � ���� ���� 	��� ���� ����� �����

	���� ����� ����� *1;:�� >-9- <:-, 15 )5@ /1=-5 ;91)3� )5, ;0- 796/9)4>): :<+0 ;0); ;0- ;91)3: 3):;-, .69 )

.1?-, ;14- 7-916, )5, .--,*)+2 >): 79-:-5;-, 653@ ).;-9 ;0- ;91)3 >): +6473-;-
 %0<:� ;0- +91;-91) .69 )

=)31, ;-:; 6. ��% 0), *--5 4-;� -?+-7; ;0); ;0- :6<9+- 6. ;0- *15)9@ *1;: >): ) 7:-<,6C#!�


'- 9-C)5)3@A-, ;0- +64*15-, ,);) .964 ;01: -?7-914-5; >1;0 ;0- +<99-5; ��:+69- .694)31:4 6. ��%


�69 ;0- ��� 15,1=1,<)3 9<5: �1
-
 
� ); -)+0 6. ;0- :-8<-5+- 3-5/;0: .69 -)+0 6. ;0- ;>6 7)9;1+17)5;:� >-

.6<5, ;0- *-:; .1; 315- ;6 @1-3, ) :367- � 	�������� ��
����
 �� � ������ �� � �� � � ��	�
� )5, )5

15;-9+-7; � ���
� ���
 �; � �
��� ,. � �� �� �����
 %0- :367- 15;-9=)3 -):13@ -5+647)::-: A-96 )5, 1:

56; :1/51.1+)5;3@ ,1..-9-5; .964 A-96� ;0- 15;-9+-7; :1/51.1+)5+- 3-=-3 �� � ����� 1: +65:1:;-5; >1;0 >0);

#),15 )5,  )@ 9-769;-, -)931-9


$15+- ;0- 7:-<,6C#!� :--,: )5, *1; :;9-)4: >-9- :)=-, .69 -)+0 ;91)3� 1; >): 76::1*3- ;6 ,-;-9415- 1.

;0- -?7-914-5; :-8<-5+-: -?)+;3@ 4);+0-, ;0- 65-: 796,<+-, *@ ;0- :01.; 9-/1:;-9 )3/691;04� ;0-@ ,1,


$15+- ;0-19 &!�(C*):-, $<5  1+96:@:;-4: >692:;);165: >-9- :@5+09651A-, ;6 ;0- :@:;-4 +36+2� ���

464-5;)9@ 15;-99<7;165 6. ;0- +36+2 >6<3, B+9):0� ;0- 4)+015-� *<; 56 :<+0 +9):0-: 6++<99-,
 %0-9-C

.69-� >- *-31-=- �� .69+-C312- 15;-9)+;165 6++<99-,


%6 -?7369- ;0- ;1415/ ):7-+;: 6. ;0- -?7-914-5; #),15 )5, )@ 9-9)5 -)+0 9<5 >1;0 7:-<,6C#!� :--,:

9)5/15/ .964 	� ;6 �� +36+2 ;1+2: �1
-
� �� 4:�;1+2� .964 ;0- )+;<)3 :--, <:-, 15 ;0- 9<5
 '- 736; ;0-

9-:<3;15/ 9<5 -..-+; :1A-:� >01+0 >- +647<;-, .964 ;0- -?7-914-5;)3 �C9);16: �#6:-5;0)3� 
��
�� .69

67-9);69 ��
 15 �1/<9- �
 %0- -:;14);-, :;)5,)9, -9969: )9- ;0- :)4- .69 -)+0 :--, :01.; )5, -8<)3

�
���


� %0- 691/15)3 ��$ )5)3@:1: 9-8<19-, ;0- :-8<-5+- 3-5/;0: ;6 *- 6,, *-+)<:- 6. ;0- 36/)91;041+ .694)31:4
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�*(63& �� �&&%  *.*/( '03 �1&3"503 �
� ���� �6/4��

�&-"5*7& �&&% �04*5*0/

�
&&
%
�
''
&$
5
�
*;
&

�"%*/ "/% �": &330/&064-: $0/$-6%&% 5)"5 5)& 4*(/*'*$"/5 %*''&3&/$&4 #&58&&/ ;&30 "/% "%+"$&/5 4&&%

104*5*0/4 8"4 .&"/*/('6-� "/% 5)"5 5)& �� "#*-*5: 8"4 &''&$5*7& 8*5)*/ �
 .*--*4&$0/%4� �/ '"$5� 5)&

4*56"5*0/ 4)08/ */ �*(63& � *4 �������
� �*''&3*/( '30. 536& 3"/%0. /6.#&3 (&/&3"5034 */ 8)*$) 4-*()5

$)"/(&4 */ &/53: 10*/54 130%6$& &44&/5*"--: 5)& 4".& 4&26&/$&� 14&6%0=���4 130%6$&% 505"--: %*''&3=

&/5 4&26&/$&4 "4 " '6/$5*0/ 0' 4*/(-& %*(*5 4&&% $)"/(&4�  )64� *5 806-% #& 46313*4*/( *' 5)& 4&&%=4)*'5

%*41-": 130%6$&% "/:5)*/( #65 " 41*,& "5 4&&% 4)*'5 ;&30�

!"-,&3 ������ 130104&% 5)"5 */%*7*%6"-4 806-% )"7& 50 &9)*#*5 " 1):4*0-0(*$"--: *.1044*#-& $0/530- 07&3

5*.*/( �&�(�� 8)&/ 50 13&44 " #6550/�� �4 &7*%&/$& "11"3&/5-: */ '"703 0' 46$) "/ &926*4*5& 5*.*/( "#*-*5:�

)& 3&'&33&% 50 5)& %"5" 13&4&/5&% #: �"%*/ "/% �": ������ 5)"5 8& )"7& %*4$644&% "#07&� !"-,&3 46(=

(&45&% 5)"5 �"%*/ "/%�":�4 3&46-5� 5)&3&'03&� 4611035&% )*4 26"/56..&$)"/*$"- 0#4&37&3 5)&03:� �5 *4

#&:0/% 5)& 4$01& 0' 5)*4 1"1&3 50 $3*5*26& !"-,&3�4 26"/56. .&$)"/*$"- .0%&-4� #65 8& 806-% )01&

5)&: %0 ��� %&1&/% 610/ )*4 "/"-:4*4 0' �"%*/ "/% �":�4 3&46-54 4*/$& 5)& 3&46-5 8& 4)08 */ �*(63& � *4

&91&$5&% "/% %0&4 /05 3&13&4&/5 5)& 13&$*4*0/ 0' 5)& 01&3"503�4 3&"$5*0/ 5*.&�

!&.645 $0/4*%&3 )08 *5 *4 1044*#-& 8*5) /03."- )6."/ 3&"$5*0/4 50 0#5"*/ 4*(/*'*$"/5 4$03&4� 8)*$) $"/

0/-: )"11&/ */ �
 .4 8*/%084� �/ 5:1*$"- 7*46"- 3&"$5*0/ 5*.& .&"463&.&/54� !00%8035) "/% �$)-04=

#&3( ����
� '06/% " 45"/%"3% %&7*"5*0/ 0' 

 .4� �' 8& "446.& 5)&4& )6."/ 3&"$5*0/4 "3& 5:1*$"- 0'

5)04& '03 �	 1&3'03."/$& "/% "3& /03."--: %*453*#65&%� 8& $0.165& 5)&������� 130#"#*-*5: 0' #&*/(

8*5)*/ " �
 .4 8*/%08� 8)*$) *4 $&/5&3&% "#065 5)& .&"/� 0' ������ �03 5)& 80345 $"4&� 5)& 01&3"5034

.645 <)*5� 4*(/*'*$"/5 4&&%4 -&44 0'5&/ 5)"/ �
��� 0' 5)& 5*.&� �"%*/ "/%�": %0 /05 3&1035 5)& /6.#&3

0' 4*(/*'*$"/5 36/4� 40 8& 1307*%& " 80345=$"4& &45*."5&� �*7&/ 5)"5 5)&: 2605& " ��7"-6& 0' ����� '03 ���

53*"-4� 8& '*/% 5)"5 
� 53*"-4 .645 #& */%&1&/%&/5-: 4*(/*'*$"/5�  )"5 *4� 5)& "$$6.6-"5&% #*/0.*"- 130#"=

#*-*5: *4 ����� '03 �� )*54 */ ��� 53*"-4 8*5) "/ &7&/5 130#"#*-*5: 0' �����  )*4 $033&410/%4 50 " )*55*/( 3"5&

�*�&�� 
�	�

� 0' 0/-: ����� " 7"-6& 8&-- 8*5)*/ 5)& $"1"#*-*5: 0' )6."/ 3&"$5*0/ 5*.&4� !& 3&$0(/*;& 5)"5

*5 *4 /05 " 3&26*3&.&/5 50 )*5 0/-: 0/ 4*(/*'*$"/5 4&&%4� )08&7&3� "-- 05)&3 4&&%4 -&"%*/( 50 104*5*7& 
�

4$03&4 "3& -&44 3&453*$5*7& 5)"/ 5)& $"4& 8& )"7& 13&4&/5&%�
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"+( <(41?&(06(4 =52,-(� ,0 �,*74( � /,5.('#$.-(4 $0' 16+(45 ,061 6+,0-,0* 6+$6 (:&(26,10$. 6,/,0* 9$5

4(37,4(' 61 241'7&( 6+( 1%5(48(' '(8,$6,105� �5 9( +$8( 5+190 6+,5 ,5 016 6+( &$5(� $0'� 6+(4()14(�

#$.-(4�5 &4,6,&,5/ 1) 6+( 6+(14; ,5 016 8$.,'�

�41/ 6+,5 24152(&6,8( 6(56 1) ��"� 9( &10&.7'( 6+$6 )14 25(7'1? ��5 ,6 ,5 2155,%.( 61 5(.(&6 $ 2412(4

(064; 21,06 ,061 $ %,6 564($/� (8(0 9+(0 6+( 5((' ,06(48$.5 $4( $5 5/$.. $5 
� /5� 61 241'7&( 5,*0,),&$06

'(8,$6,105 )41/ /($0 &+$0&( (:2(&6$6,10� "+(5( '(8,$6,105 $4( ,0'(2(0'(06 1) 5(37(0&( .(0*6+�

Critical Review of Dobyns – 1993
�1%;05 �	���� 24(5(065 $ /(6+1' )14 &1/2$4,0* 9+$6 +( &$..5 6+( =,0).7(0&(� $0' =5(.(&6,10� /1'(.5�

&144(5210',0* 61 9+$6 9( +$8( %((0 &$..,0* ��" $0' /,&41?��� �( 75(5 '$6$ )41/ ��� =64,21.$4 5(65�

1) (:2(4,/(06$. 4705 $6 ��� � �14 ($&+ 5(6� 6+(4( 9$5 $ +,*+ $,/� $ %$5(.,0( $0' $ .19 $,/ &10',6,10�

"+( 6+4(( 8$.7(5 241'7&(' 9(4( 6+(0 5146(' ,061 9+,&+ 10( 9$5 $&67$..; +,*+(56� ,0 6+( /,''.(� $0'

.19(56 )14 ($&+ 5(6� "+( '$6$ 9(4( 6+(0 57//$4,<(' ,061 $ �� �/$64,:� 9+(4( 6+( 4195 4(24(5(06(' 6+(

6+4(( ,06(06,105� $0' 6+( &1.7/05 4(24(5(06(' 6+( $&67$. 14'(4,0*� �) (8(4; $66(/26 +$' %((0 57&&(55?

)7.� 6+( ',$*10$. 1) 6+( /$64,: 917.' &105,56 1) 6+( 07/%(4 1) 64,21.$4 5(65� 0$/(.; ���� #( 24(5(06 6+(

'$6$ 2146,10 1) �1%;05� "$%.( )41/ 2$*( 
�� 1) 6+( 4()(4(0&( $5 174 "$%.( 
�

"$%.( 
�

!&14,0* �$6$ �41/ �1%;05 �	����

�&67$.
�06(06,10

�&67$.
�,*+ �,''.( �19 "16$.

�,*+ 	�� 	�� 	�� ���

�$5(.,0( 	
� 	
� 	�
 ���

�19 	
	 	�� 	�
 ���

"16$. ��� ��� ���
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$%.( )14 $ 5+146 57//$4; 57&+ $5 6+,5�

�0( 241%.(/ ,5 ,0 6+( &$.&7.$6,10 1) 6+( .,-(.,+11' 4$6,1 )70&6,10 75,0* +,5 �37$6,10 �� 9+,&+ 9( 4(241?
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9+(4( � $0' � $4( 6+( 24(',&6(' 4$0- )4(37(0&,(5 )14 ($&+ $,/ 70'(4 6+( ,0).7(0&( $0' 5(.(&6,10/1'(.5�

4(52(&6,8(.;� $0' 6+( � $4( 6+( 1%5(48(' )4(37(0&,(5 )14 ($&+ $,/� #( $*4(( 6+$6 6+,5 4(.$6,105+,2 &14?

4(&6.; *,8(5 6+( .,-(.,+11' 4$6,1 )14 &1/2$4,0* 6+( 691/1'(.5 )14 10( 419 1) "$%.( 
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$7(/< )2//2:,1* 7+$7 (48$7,21� �2%<16 :5,7(6� >!+( $**5(*$7( /,.(/,+22' 2) 7+( +<327+(6,6 29(5 $// 7+5((

,17(17,216 0$< %( &$/&8/$7(' %< 5(3($7,1* 7+( ,1',9,'8$/ /,.(/,+22' &$/&8/$7,21 )25 ($&+ ,17(17,21� $1'

7+( 727$/ /,.(/,+22' :,// 6,03/< %( 7+( 352'8&7 2) )$&7256 68&+ $6 ��� $%29( )25 ($&+ 2) 7+( 7+5(( ,17(1?

7,216��

!+$7 67$7(0(17 ,6 ,1&255(&7� � &20%,1(' /,.(/,+22' ,6 )281' %< 08/7,3/<,1* 7+( ,1',9,'8$/ /,.(/,+22'6

21/< ,) 7+( 5$1'20 9$5,$%/(6 $5( ,1'(3(1'(17 2) ($&+ 27+(5 ��(�5227� 
���� 3� 
�
�� �/($5/<� 7+( 52:6

2) 7+( 7$%/( $5( 127 ,1'(3(1'(17� �1 )$&7� ,) <28 .12: $1< 7:2 2) 7+( 52:6� 7+( 7+,5' ,6 '(7(50,1(' (;$&7?

/<� !+( &255(&7 /,.(/,+22' 5$7,2 1(('6 72 %8,/' 7+$7 '(3(1'(1&( ,172 7+( )2508/$��

� 6(&21' 7(&+1,&$/ 352%/(0 :,7+ 7+( &21&/86,21 7+$7 7+( '$7$ 6833257 7+( ,1)/8(1&( 02'(/ ,6 7+$7 7+(

0(7+2' ,76(/) 67521*/< 68332576 7+( ,1)/8(1&( 02'(/� �6 127(' %< �2%<16� >�1 )$&7� $33/<,1* 7+( 7(67 72

'$7$ 6(76 7+$7� %< &216758&7,21� &217$,1 12 ())(&7� <,(/'6 67521* 2''6 �5$1*,1*� ,1 $ 02'(67 �217( �$5/2

'$7$%$6(� )520 ��
 72 29(5 
		� ,1 )$925 2) 7+( ,1)/8(1&(02'(/ �3$*( ������ !+( $&78$/ '$7$ ,1 +,6 3$3(5

<,(/'(' 2''6 2) ���� 72 21( ,1 )$925 2) 7+( ,1)/8(1&( 02'(/� +2:(9(5� 7+,6 9$/8( ,6 :(// :,7+,1 7+( 5(?

3257(' /,0,76 )520 +,6 >,1)/8(1&(?/(66� �217( �$5/2 '$7$�

"1'(5 ��!� ,7 ,6 3266,%/( 7+$7 ��?0(',$7(' 6(/(&7,21 0,*+7 2&&85 $7 7+( 35272&2/ /(9(/� %87 7+( 35,0$5<

:$< ,6 7+528*+ 7,0,1*@,1,7,$7,1* $ 581 72 &$3,7$/,=( 8321 $ /2&$//< '(9,$17 68%6(48(1&(� �2: 7+,60,*+7

:25. ,1 '<1$0,& ��� '(9,&(6 ,6 &/($5� :$,7 817,/ 68&+ $ '(9,$17 6(48(1&( ,6 ,1 <285 ,00(',$7( )8785(

$1' ,1,7,$7( 7+( 581 ,1 7,0( 72 &$3785( ,7� #,7+ >67$7,&� '(9,&(6� 68&+ $6 �����6 5$1'20 0(&+$1,&$/

&$6&$'( '(9,&(� +2: 7,0,1* (17(56 ,1 ,6 /(66 2%9,286� "1'(5 &/26(5 ,163(&7,21� +2:(9(5� (9(1 :,7+ 7+,6

'(9,&( 7+(5( ,6 $ 67$7,67,&$/ 9$5,$7,21 $021* 81$77(1'(' &21752/ 5816� !+$7 ,6� 7+(5( ,6 1(9(5 $ 6(5,(6 2)

&21752/ 5816 7+$7 *,9( (;$&7/< 7+( 6$0( 0($1� �+<6,&$/ ())(&76� 68&+ $6 �52:,$1 027,21� 7(03(5$785(

*5$',(176� (7&�� &$1 $&&2817 )25 7+( 2%6(59(' 9$5,$1&( ,1 7+( $%6(1&( 2) +80$1 23(5$7256� !+86� ���� $

581 ,6 ,1,7,$7(' 72 &$3785( )$925$%/( /2&$/ >(19,5210(17$/� )$&7256� (9(1 )25 >67$7,&� '(9,&(6� 5(0$,16

7+( 23(5$7,9( ,668( :,7+ 5(*$5' 72 ��!� �2%<16 '2(6 127 &216,'(5 7+,6 &$6( $7 $// ,1 +,6 $1$/<6,6� �) ��!

(17(56 ,1 $7 7+( 35272&2/ 6(/(&7,21� $6 ,7 352%$%/< '2(6� ,7 ,6 /,.(/< 72 %( $ 6(&21'?25'(5 &2175,%87,21 %(?

&$86( 2) 7+( /,0,7(' 3266,%,/,7,(6 )520 :+,&+ 72 6(/(&7 �,�(�� 6,; ,1 7+( 75,32/$5 &$6(��

�,1$//<� $ 0$-25 352%/(0 :,7+ �2%<16� &21&/86,21� :+,&+ :$6 32,17(' 287 :+(1 +( ),567 35(6(17(' 7+,6

3$3(5 $7 $ &21)(5(1&( ��$<� 
��	�� ,6 7+$7 7+( /,.(/,+22' 5$7,2 68332576 7+( ,1)/8(1&( 02'(/ (9(1 )25

7+(,5 36(8'2?��� '$7$� �2%<16 ',60,66(6 7+,6 ),1',1* �3$*( ���� $// 722 ($6,/< *,9(1 7+( 35(321'(5?

$1&( 2) (9,'(1&( 7+$7 68**(67 7+$7 12 ,1)/8(1&( 2&&856 '85,1* 36(8'2?��� 678',(6 ��$',1 $1' �$<�
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�6,'( )520 7+( 7(&+1,&$/ )/$:6 ,1 �2%<16� /,.(/,+22' 5$7,2 $5*80(176� $1' (9(1 ,*125,1* 7+( 352%/(0

:,7+ 7+( 36(8'2?��� $1$/<6,6� :( 5(-(&7 +,6 &21&/86,216 6,03/< %(&$86( 7+(< +2/' ,1 )$925 2) ,1)/8(1&(
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Other Published Comments on DAT
#( +$9( )281' ),9( 27+(5 38%/,6+(' 3$3(56 7+$7 (,7+(5 &5,7,&,=( 25 7(67 ��!� !:2 (;3(5,0(17$/ �� 678'?

,(6 7(67(' ��! :+(1 7+( 7$5*(76 6<67(06 :(5( %,2/2*,&$/ ��5$8' $1'  &+/,7=� 
���� $1' �5$8'� 
��	��

%27+ 6833257(' $1 ,1)/8(1&( +<327+(6,6� �,(50$1 �
���� $77(037(' $1 (;3(5,0(17$/ 7(67� %87 7+( '$7$

',' 127 6+2: (9,'(1&( 2) $1< $120$/<� #$/.(5 �
���� &/$,0(' 7+$7 7+( 7,0,1* 3$5$0(7(56 ,1 ��� $1'

� �2%<16 $*5((6 21 7+,6 32,17@35,9$7( &20081,&$7,21�
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8;-=,7C#�� ;<=,1-; -@+--,-, 0=5)6 80A;1747/1+)4 +)8)*141<1-; )6, <0-:-.7:- 8:-+4=,-, ��%	 $151C

4):4A� ');;A�; 8;-=,7C#�� ;<=,A ����
� ;=//-;<-, <0)< <1516/ ):/=5-6<; )4;7 +7=4, 67< *- )++7=6<-,

.7: *A ��%	 %0- <1516/ ):/=5-6<; ?- 8:-;-6<-, )*7>- 16 7=: )6)4A;1; <0- #),16 )6,�)A 8;-=,7C#��

;<=,A ������ <=:6 7=< <7 6-/)<- ()3-: )6, ');;A�; +:1<1+1;5;	 %0- ,-<)14; 7. 7=: :-*=<<)4; +)6 *- .7=6,

16 �)A� $87<<1;?77,-� &<<;� )6, �)5-; ����
�	

Circumstantial Evidence Against an AP  Model for RNG Data
�@8-:15-6<; ?1<0 0):,?):- #�� ,->1+-; ):- 67< 6-?	 �6 .)+<� <0- <1<4- 7. $+051,<�; >-:A .1:;< 8)8-: 76

<0- <781+ ������ 87:<-6,-, 7=: +76+4=;176� B!:-+7/61<176 7. ) "=)6<=5 !:7+-;;	� $+051,< 41;<; !� ); )

<01:, 78<176 ).<-: <?7 87;;1*4- ;7=:+-; .7: 8:-+7/61<176� )6, :-5):3;� B%0- -@8-:15-6<; ,76- ;7 .): ,7

67< 8-:51< ) ,1;<16+<176 �1. ;=+0 ) ,1;<16+<176 1; )< )44 5-)616/.=4� *-<?--6 <0- <0:-- 87;;1*141<1-;	� �:75

���� 76?):,� <0- #�� :-;-):+0 0); *--6 ;<:76/4A 7:1-6<-, <7?):, ) !� 57,-4	 %0- <-:5 ���������

1<;-4.� -5*-,; <0- .7:+- +76+-8< .=:<0-: 16<7 <0- 4-@1+76 7. #�� ,-;+:18<176;	

�6 <01; ;-+<176� ?- -@)516- ) 6=5*-: 7. #�� -@8-:15-6<)4 :-;=4<; <0)< 8:7>1,- +1:+=5;<)6<1)4 ->1,-6+-

)/)16;< <0- �! 0A87<0-;1;	 �6A ;16/4- 81-+- 7. ->1,-6+- +7=4, *- -);14A ,1;51;;-,� 07?->-:� <)3-6 <7C

/-<0-:� <0-A ,-576;<:)<- ) ;=*;<)6<1)4 +);- )/)16;< �!	

Internal Complexity of RNG Devices and Source Independence

$+051,< ����
� +76,=+<-, <0- .1:;< -@8-:15-6< <7 -@847:- 87<-6<1)4 ,-8-6,-6+1-; =876 <0- 16<-:6)4

?7:316/; 7. 01; /-6-:)<7:;	 $16+- *A ,-.161<176 �! 15841-; ) .7:+- 7: 16.4=-6+-� 1< ;--5-, :-);76)*4- <7

-@8-+< <0)< )6 16.4=-6+- ;07=4, ,-8-6, =876 <0- ,-<)14; 7. <0- <):/-< ;A;<-5	 �6 <01; ;<=,A� 76- /-6-:)C

<7: 8:7,=+-, 16,1>1,=)4 *16):A *1<;� ?01+0 ?-:- ,-:1>-, .:75 <0- �C,-+)A 7. �
$:� ?014- <0- 7<0-:

B*16):A� 7=<8=< ?); ) 5)27:1<A >7<- .:75 �

 *1<;� -)+0 7. ?01+0 ?-:- ,-:1>-, .:75 ) .);< -4-+<:761+

,17,-	 $+051,< :-87:<; 16,1>1,=)44A ;1/61.1+)6< -..-+<; ?1<0 *7<0 /-6-:)<7:;� A-< ,7-; 67< 7*;-:>- ) ;1/C

61.1+)6< ,1..-:-6+- *-<?--6 <0- /-6-:)<7:;	

%01; 8):<1+=4): ;<=,A 1; 16<-:-;<16/� 9=1<- );1,- .:75 <0- <1516/ )6, 5)27:1<A >7<- 1;;=-;� <0- *16):A

;<:-)5; ?-:- ,-:1>-, .:75 .=6,)5-6<)44A ,1..-:-6< 80A;1+)4 ;7=:+-;	 #),17)+<1>- �C,-+)A 1; /7>-:6-,

*A <0- ?-)3 6=+4-): .7:+-� )6, -4-+<:761+ ,->1+-; �-	/	� 671;- ,17,-;� ):- /7>-:6-, *A <0- -4-+<:75)/C

6-<1+ .7:+-	 $+0-5)<1+)44A ;8-)316/� <0- -4-+<:75)/6-<1+ .7:+- 1; )88:7@15)<-4A ��


 <15-; ); ;<:76/ );

<0- ?-)3 6=+4-): .7:+-� )6, 57,-:6 01/0C-6-:/A 80A;1+; 0); ;07?6 <0-5 <7 *- .=6,)5-6<)44A ,1..-:-6<

).<-: )*7=< �
��
 ;-+76,; ).<-: <0- *1/ *)6/ �#)*A� �����	 %0=;� ) 8=<)<1>- �!C.7:+- ?7=4, 0)>- <7

16<-:)+< -9=)44A ?1<0 <0-;- <?7 .7:+-;� )6, ;16+- <0-:- 1; 67 5-+0)61;5 367?6 <0)< ?144 +)=;- <0- -4-+C

<:75)/6-<1+ )6, ?-)3 .7:+-; <7 16<-:)+< ?1<0 -)+0 7<0-:� 1< 1; =6413-4A <0)< �! ?144 <=:6 7=< <7 *- <0- .1:;<

+7=8416/ 5-+0)61;5	 %0- 4)+3 7. ,1..-:-6+- *-<?--6 �C,-+)A )6, 671;- ,17,- /-6-:)<7:; ?); +76C

.1:5-, A-):; 4)<-: *A �)A� �=580:-A� )6, �=**):, ����
�	

(- 0)>- )4:-),A +755-6<-, =876 76- );8-+< 7. <0- <1516/ 1;;=- ?1<0 :-/):, <7 #),16 )6,�)A�; ������

-@8-:15-6< )6, <0- 8)8-:; *A ()43-: ������ )6, ');;A ����
�	 �)A ������ 16<:7,=+-, ) ;+0-5- <7

:-57>- )6A .1:;<C7:,-: *1);-; 16 *16):A /-6-:)<7:; <0)< )4;7 1; :-4->)6< <7 <0- <1516/ 1;;=-	� %0- 7=<8=<

7. 01; /-6-:)<7: ?); ) 5)<+0 7: )6<1C5)<+0 *-<?--6 <0- :)6,75 *1< ;<:-)5 )6, ) <):/-< *1<	  6- 57,-

7. <0- 78-:)<176 7. <0- ,->1+-� ?01+0 �)A ,-;+:1*-;� 16+4=,-, )6 7;+144)<16/ <):/-< *1<D76- 7;+144)<176

� �)<-:� <01; <-+0619=- ?); ),78<-, *A �)06 ������ .7: =;- 16 <0- #�� ,->1+-; )< !��#	
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5*7 '.9 &9 &5574=.2&9*1> 	 ��? 7&9*� �&> &3) �4347943 �	��
� &3) �4347943 &3) �&> �	��
� 7*A

5479*) 8.,3.+.(&39 *++*(98 <.9- 9-* !�� 45*7&9.3, .3 9-.8 24)*� #-:8� 8.,3.+.(&39 *++*(98 (&3 '* 8**3

*;*3 <.9- )*;.(*8 9-&9 45*7&9* .3 9-* 2.(748*(43) 9.2* )42&.3� <-.(- .8 9-7** 47)*78 4+ 2&,3.9:)*

+&89*7 9-&3 &3> 034<3 5->8.414,.(&1 574(*88�

Effects with Pseudorandom Number Generators

 8*:)47&3)42 3:2'*7 ,*3*7&9478 &7*� '> )*+.3.9.43� 9-48* 9-&9 )*5*3) :543 &3 &1,47.9-2� <-.(- .8

:8:&11> .251*2*39*) 43 & (425:9*7� !&).3 �	��
� &3&1>?*) &11 9-* 58*:)4A!��8 (422431> .3 :8* &3)

+4:3) 9-&9 9-*> 7*6:.7* & 89&79.3, ;&1:* �.�*�� & 8**)�� <-.(- .8 4+9*3 )*7.;*) +742 9-* (425:9*7�8 8>89*2

(14(0� �8 <* 349*) &'4;*� !&).3 &3) �&> �	���� 8-4<*) 9-&9 9-* '.9 897*&2� <-.(- 574;*) 94 '* @8:(A

(*88+:1� .3 & 58*:)4A!�� 89:)>� <&8 '.9A+47A'.9 .)*39.(&1 <.9- 9-* 897*&2� <-.(- <&8 ,*3*7&9*) 1&9*7�

':9 <.9- 9-* 8&2* 8**)� %.9- 9-&9 ,*3*7&947� &9 1*&89� 9-*7* <&8 34 (-&3,* +742 9-* *=5*(9*) '.9 897*&2�

 *7-&58 .9 .8 5488.'1* 9-&9 9-* 8**) ,*3*7&947 �.�*�� 8>89*2 (14(0� <&8 8:'/*(9*) 94 842* � .39*7&(9.43�

%* 574548* 9<4 &7,:2*398 &,&.389 9-.8 ->549-*8.8�

�	� �;*3 43* (>(1* .39*77:59.43 4+ & (425:9*78� 8>89*2 (14(0 <.11 :8:&11> .3;40* & 8>89*2 (7&8-� &3
*;*39 349 4+9*3 7*5479*) .3 58*:)4A!�� *=5*7.2*398�

�
� �425:9*78 :8* (7>89&1 48(.11&9478 &8 9-* '&8.8 +47 9-*.7 .39*73&1 (14(08� �7>89&1 2&3:+&(9:7*78 :8:&1A
1> 6:49* *77478 .3 9-* 89&9*) 48(.11&9.43 +7*6:*3(> 4+ 9-* 47)*7 4+ ����	 5*7(*39� #-&9 97&381&9*8 94

�� (>(1*8 +47 & 
���? (7>89&1� 47 94 	� �8 .3 9.2*� �88:2.3, 9-&9 9-* 6:49*) *7747 .8 & 	A� *89.2&9*�
&3) 9-&9 & 5:9&9.;* � .39*7&(9.43 &(98 &9 <.9-.3 9-*� 
A� )42&.3� 9-*3 8-.+9.3, 9-* (14(0 '> 9-.8
&24:39 2.,-9 &((4:39 +47 431> 43* 8**) 8-.+9 .3 !&).3 &3) �&>�8 *=5*7.2*39� �> �439* �&714
2*9-4)8� <* )*9*72.3*) 9-&9� ,.;*3 & 7&3)42 *397> .394 8**)A85&(*� 9-* &;*7&,* 3:2'*7 4+ 9.(08 94
7*&(- & @8.,3.+.(&39� 8**) .8 	�� 9-*7*+47*� *;*3 .+ � (4:1) 8-.+9 9-* 48(.11&9478 '> 
A�� .9 (&3349
&((4:39 +47 9-* 4'8*7;*) )&9&�

".3(* (425:9*78 .3 58*:)4A!�� *=5*7.2*398 &7* 349 7*5479*) &8 @(7&8-.3,� 4+9*3� .9 .8 8&+* 94 &88:2*

9-&9 58*:)4A!�� 7*8:198 &7* 431> ):* 94 ��� �3 &)).9.43� 8.3(* 9-* 7*8:198 4+ 58*:)4A!�� 89:).*8 &7*

89&9.89.(&11> .38*5&7&'1* +742 9-48* 7*5479*) <.9- 97:* !��8� .9 .8 &184 7*&843&'1* 94 &88:2* 9-&9 9-*

2*(-&3.828 &7* 8.2.1&71> ��A'&8*)�

Precognitive AC

$8.3, 9-* 94418 4+ 24)*73 2*9&A&3&1>8.8� �4347943 7*;.*<*) 9-* 57*(4,3.9.43 (&7)A,:*88.3, )&9&'&8*

��4347943 &3) �*7&77.� 	����� #-.8 &3&1>8.8 .3(1:)*) ��� 8*5&7&9* 89:).*8 7*5479*) '> �
 .3;*89.,&9478�

�*&71> 9<4 2.11.43 .3).;.):&1 97.&18 <*7* (4397.':9*) '> 247* 9-&3 
����� 8:'/*(98� #-* (42'.3*) *+A

+*(9 8.?* <&8 � � ������������ <-.(- (477*8543)8 94 &3 4;*7&11 (42'.3*) *++*(9 4+ 		���� #<4 .2547A

9&39 7*8:198 *2*7,* +742 �4347943�8 &3&1>8.8� �.789� .9 .8 4+9*3 89&9*) '> (7.9.(8 9-&9 9-* '*89 7*8:198 &7*

+742 89:).*8 <.9- 9-* 1*&89 2*9-4)414,.(&1 (4397418� #4 (-*(0 9-.8 ->549-*8.8� �4347943 )*;.8*) &3

*.,-9A54.39 6:&1.9> 2*&8:7* �*�,�� &:942&9*) 7*(47).3, 4+ )&9&� 5745*7 7&3)42.?&9.43 9*(-3.6:*8� &3)

8(47*) *&(- 89:)> <.9- 7*,&7) 94 9-*8* 2*&8:7*8� #-*7* <&8 34 8.,3.+.(&39 (477*1&9.43 '*9<**3 89:)>

6:&1.9> &3) 89:)> 8(47*� "*(43)� .+ 7*8*&7(-*78 .2574;*) 9-*.7 *=5*7.2*398 4;*7 9.2*� 43* <4:1) *=5*(9

& 8.,3.+.(&39 (477*1&9.43 4+ 89:)> 6:&1.9> <.9- )&9* 4+ 5:'1.(&9.43� �4347943 +4:3) � � ���	
� 
� � ���� �

� ������� �3 '7.*+� �4347943 (43(1:)*8 9-&9 & 89&9.89.(&1 &342&1> *=.898 .3 9-.8 )&9& 9-&9 (&3349 '*

*=51&.3*) '> 5447 89:)> 6:&1.9> 47 & 1&7,* ;&7.*9> 4+ 49-*7 ->549-*8*8 .3(1:).3, 9-* +.1* )7&<*7� 9-*7*A

+47*� & 549*39.&1 2*(-&3.82 :3)*71>.3, ��# -&8 '**3 ;*7.+.*)�
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SRI International’s RNG Experiment

$+C�  ?7:2</C� +8.  ?,,+<. �
���� -98.?->/. +8 /B>/8=3@/ '%� =>?.C +> ('! !8>/<8+>398+6 38 
���


)2/C +::63/. =>+>/E90E>2/E+<> /8138//<381 +8. 7/>29.9691C >9 -98=><?-> >A9 ><?/ '%�=� 98/ ,+=/. 98

>2/ �E./-+C 90 
��&7 +8. >2/ 9>2/< ,+=/. 98 +8 $�E�� 893=/ .39./ 0<97 )/B+= !8=><?7/8>=
 !> 3= ,/E

C98. >2/ =-9:/ 90 >23= :+:/< >9 ./=-<3,/� 38 ./>+36� >2/ 38><3-+-3/= 90 >23= /B:/<37/8>� 29A/@/<� A/ A366

.3=-?== >29=/ +=:/->= >2+> +</ :/<>38/8> >9 >23= .3=-?==398


Technical Details

�+-2 90 >2/ >A9 =9?<-/= A/</ ,+>>/<C 9:/<+>/. +8. 9:>3-+66C -9?:6/. >9 + �313>+6 �;?3:7/8> �9<:9<+E

>398 #(! 

��� -97:?>/<
 �+36E=+0/ -3<-?3><C A9?6. .3=+,6/ >2/ =9?<-/= 30 -<3>3-+6 :2C=3-+6 :+<+7/>/<=

�/
1
� ,+>>/<C @96>+1/= +8. -?<</8>=� >/7:/<+>?</� /B-//. :</=/> <+81/=
 �9>2 =9?<-/= A/</ =?,4/->/. >9

/8@3<987/8>+6 >/=>381 A23-2 38-6?./. /B></7/ >/7:/<+>?</ -C-6/=� @3,<+>398 >/=>=� ��$ +8. 8?-6/+<

1+77+ +8. 8/?><98 <+.3+>398 >/=>=
 �9>2 =9?<-/= ,/2+@/. += /B:/->/.� +8. >2/ -<3>3-+6 :+<+7/>/<=�

=?-2 += >/7:/<+>?</� A/</ 7983>9</. +8. >2/3< .+>+ =>9</. +6981 A3>2 >2/ /B:/<37/8>+6 .+>+


� =9?<-/ A+= =+7:6/. +> 
" D <+>/
 �0>/< /312>73663=/-98.=� >2/ </=?6>381 ,C>/ A+= =/8> >9 >2/ -97:?>E

/< A236/ >2/ 8/B> ,C>/ A+= ,/381 9,>+38/.
 !8 >23= A+C� + -98>38?9?= =></+790 
7= .+>+ A+= :</=/8>/. >9

>2/ -97:?>/<
 $+C /> +6
 2+. =:/-303/.� 38 +.@+8-/� >2+> ,3> 8?7,/< � A+= >2/ ./=318+>/. >+<1/> ,3>


)2?= /+-2 ,C>/ :<9@3./. � 7= 90 ,3>= :<39< >9 >2/ >+<1/> +8. � 7= 90 ,3>= +0>/< >2/ >+<1/> ,3>


� ><3+6 A+= ./038/. += + ./0383>3@/ 9?>-97/ 0<97 + =/;?/8>3+6 +8+6C=3= 90 ,3> 09?< 0<97 /+-2 ,C>/
 !8

/B-2+81/ 09< 89> =:/-30C381 >2/ 8?7,/< 90 =+7:6/= 38 +.@+8-/� =/;?/8>3+6 +8+6C=3= </;?3</= >2+> >2/

)C:/ ! +8. )C:/ !! /<<9<=� +8. >2/ -2+8-/ +8. /B><+E-2+8-/ 23>>381 <+>/ ,/ =:/-303/. 38 +.@+8-/
 !8 $+C

/> +6
�= >A9E>+36/. +8+6C=3=� �� �� �
�� +8. >2/ -2+8-/ +8. /B><+E-2+8-/ 23>>381 <+>/ A+= �
�� +8. �
���

</=:/->3@/6C
 )2/ /B:/->/. 8?7,/< 90 =+7:6/= >9 </+-2 + ./0383>3@/ ./-3=398 A+= +::<9B37+>/6C �����


)2/ 9?>-97/ 0<97 + =3816/ ><3+6 -9?6. ,/ 38 0+@9< 90 + 23>>381 <+>/ 90 �
��� �
��� 9< +> -2+8-/ 90 �
��� A3>2

>2/ ?=?+6 <3=5 90 /<<9< 38 +--9<.+8-/ A3>2 >2/ =:/-303/. )C:/ ! +8. )C:/ !! /<<9<=


�+-2 90 =/@/8 9:/<+>9<= :+<>3-3:+>/. 38 
�� ><3+6= 90 >23= >C:/
 �9< +8 9:/<+>9<�= .+>+ >9 </+-2 38./:/8E

./8>6C =>+>3=>3-+6 =318303-+8-/� >2/ 9:/<+>9< 2+. >9 :<9.?-/ 
� =?--/==/= 38 
�� ><3+6=� A2/</ + =?--/== A+=

./038/. += /B><+E-2+8-/ 23>>381 �3
/
� >2/ /B+-> ,38973+6 :<9,+,363>C 90 
� =?--/==/= 09< 
�� ><3+6= A3>2 +8

/@/8> :<9,+,363>C 90 �

� 3= �
�� A2/</ 98/ 6/== =?--/== 3= 89> =318303-+8>�
 )A9 9:/<+>9<= :<9.?-/. 
�

+8. 
� =?--/==0?6 ><3+6=� </=:/->3@/6C


Temporal Analysis

*/ +8+6CD/. >2/ �� ><3+6= 0<97 >2/ >A9 38./:/8./8>6C =318303-+8> 9:/<+>9<= 0<97 $+C /> +6
�= /B:/<3E

7/8>
 �+-2 90 >2/ �� ><3+6= -98=3=>/. 90 +::<9B37+>/6C ����� ,3>= 90 .+>+ A3>2 	� ,3>= +8. �� ,3>= 90 


7=�,3> >/7:9<+6 23=>9<C =?<<9?8.381 >2/ >+<1/> ,3>
 */ +<1?/ >2+> 30 >2/ =318303-+8-/ 9,=/<@/. 38 >2/

>+<1/> ,3>= A+= ,/-+?=/ 90 �&� A/ A9?6. /B:/-> + 6+<1/ -9<</6+>398 A3>2 >2/ >+<1/> ,3>�= 377/.3+>/ 8/312E

,9<=� A23-2 +</ 986C� 
7= +A+C
 �= 0+< += A/ 589A� >2/</ 3= 89 589A8 :2C=396913-+6 :<9-/== >2+> -+8 ,/

-9183>3@/6C� 9< 38 +8C 9>2/< A+C� 7+83:?6+>/. A3>238 + 73663=/-98.
 */ 7312> /@/8 /B:/-> + 
��� -9<E

</6+>398 ?8./< >2/ -97:6/>/ �& 79./6


*/ -97:?>/. >2/ 638/+< -9<</6+>398 -9/003-3/8>= ,/>A//8 ,3>= � +8. �� � +8. �� +8. � +8. �
 �9< ,38+<C

.+>+�
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8)&3& � *4 5)& -*/&"3 $033&-"5*0/ $0&''*$*&/5 "/% � *4 5)& /6.#&3 0' 4".1-&4� �*/$& 8& &9".*/&% 5)3&&

%*''&3&/5 $033&-"5*0/4 '03 �� 53*"-4� 8& $0.165&% 

 %*''&3&/5 7"-6&4 0'���� �063 0' 5)&. 130%6$&% ��4

5)"5 8&3& 4*(/*'*$"/5>8&-- 8*5)*/ $)"/$& &91&$5"5*0/� �)& $0.1-&5& %*453*#65*0/ *4 4)08/ */ �*(63& ��

!& 4&& 5)"5 5)&3& *4 &9$&--&/5 "(3&&.&/5 0' 5)& 

 $033&-"5*0/4 8*5) 5)&��%*453*#65*0/ '03 0/& %&(3&& 0'

'3&&%0.� 8)*$) *4 4)08/ "4 " 4.005) $637&�

!& $0/$-6%&� 5)&3&'03&� 5)"5 5)&3& 8"4 /0 &7*%&/$& #&:0/% $)"/$& 50 46((&45 5)"5 5)& 5"3(&5 #*5 /&*()=

#034 8&3& "''&$5&% &7&/ 8)&/ 5)& 5"3(&5 #*5 "/"-:4*4 130%6$&% 4*(/*'*$"/5 &7*%&/$& '03 "/ "/0."-:� �0�

,/08*/( 5)& 1):4*0-0(*$"- -*.*5"5*0/4 0' 5)& )6."/ 4:45&.4� 8& '635)&3 $0/$-6%&% 5)"5 5)& 0#4&37&%

&''&$54 $06-% /05 )"7& "3*4&/ %6& 50 " )6."/=.&%*"5&% '03$& �*�&�� ����

�*(63& �� �#4&37&% "/% �)&03&5*$"- �033&-"5*0/ �*453*#65*0/4�

�
3#
*5
3"
3:
 
/
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4
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Mathematical Model of the Noise Diode

�&$"64& 0' 5)& 6/*26& $0/4536$5*0/ 1"3".&5&34 0' �&9"4 �/4536.&/5�4 ��=
� /0*4& %*0%&� �": &5 "-�

8&3& "#-& 50 $0/4536$5 " 26"/56..&$)"/*$"- .0%&- 0' 5)& %&5"*-&% 803,*/(4 0' 5)& %&7*$&� �)*4 .0%&-

$0/5"*/&% "-- ,/08/ 1301&35*&4 0' 5)& ."5&3*"- "/% *5�4 $0/4536$5*0/ 1"3".&5&34� �03 &9".1-&� 5)& #"/%

("1 &/&3(: */ �*� 5)& &''&$5*7& ."44 0' "/ &-&$530/ 03 )0-& */ 5)& 4&.*$0/%6$503� "/% 5)& *.163*5: $0/=

$&/53"5*0/ 8&3& ".0/( 5)& 1"3".&5&34 '03 5)& .0%&-� �)& .0%&- 8"4 46$$&44'6- "5 $"-$6-"5*/( 5)&

%*0%&�4 ,/08/ "/% .&"463&% #&)"7*03 "4 " '6/$5*0/ 0' 5&.1&3"563&� �": &5 "-� 8&3& "#-& 50 4*.6-"5&

5)&*3 ��� &91&3*.&/5 %08/ 50 5)& 26"/56. .&$)"/*$"- %&5"*-4 0' 5)& /0*4& 4063$&� �)&: )01&% 5)"5

#: "%+645*/( 5)& .0%&-�4 1"3".&5&34 40 5)"5 5)& $0.165&% 065165 "(3&&% 8*5) 5)& &91&3*.&/5"- 0/&�

5)"5 5)&: $06-% ("*/ */4*()5 "4 50 8)&3& 5)& */'-6&/$& <&/5&3&%� 5)& %&7*$&�

�": &5 "-� 8&3& /05 "#-& 50 '*/% " 4&5 0' .0%&- 1"3".&5&34 5)"5 .*.*$,&% 5)&*3 ��� %"5"� �03 &9".1-&�

$)"/(*/( 5)& #"/% ("1 &/&3(: '03 4)035 1&3*0%4 0' 5*.&� */$3&"4*/( 03 3&%6$*/( 5)& &-&$530/�4 &''&$5

."44� 03 3&%*453*#65*/( 03 $)"/(*/( 5)& *.163*5: $0/5&/5 130%6$&% /0 6/&91&$5&% $)"/(&4 */ 5)& %&7*$&

065165� �)& 0/-: %&7*$& #&)"7*03 5)"5 $06-% #& &''&$5&% 8"4 *54 ,/08/ '6/$5*0/ 0' 5&.1&3"563&�

�&$"64& 0' 5)& $0/4536$5*0/ %&5"*-4 0' 5)& 1):4*$"- ���� 5)*4 3&46-5 $06-% )"7& #&&/ "/5*$*1"5&%� �)&

$)"/(&4 5)"5 $06-% #& 4*.6-"5&% */ 5)& .0%&- 8&3& "-- */ 5)& .*$304&$0/% %0."*/ #&$"64& 0' 5)& %&5"*-4

0' 5)& %&7*$&� �05) 8*5) 5)& ��� "/% */ *54 .0%&-� 5)& %*0%&�4 .6-5*=��; 065165 8"4 '*-5&3&% #: "

	��=��; 8*%& #"/%8*%5) '*-5&3� �)64� "/: .*$304&$0/% $)"/(&4 806-% /05 1"44 5)306() 5)& '*-5&3� �/
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3)/24� #&$"53& /' 4)*3 '*,4&2*.(� 4)& ���7"3 0"24*$5,"2,9 *.3&.3*4*6& 4/ 0/4&.4*", $)".(&3 /' 4)& 0)93*$",

0"2"-&4&23 /' 4)& %*/%&�

!&4 3/,*% 34"4*34*$", &6*%&.$& '/2 ". "./-",9 7"3 3&&. #9 �"9 &4 ",� �*.$& 4)& %*/%& %&6*$& 7"3 3)/7.

-"4)&-"4*$",,9 ".% &-0*2*$",,9 4/ #& *.3&.3*4*6& 4/ &.6*2/.-&.4", ".% 0)93*$", $)".(&3� 4)&3& 2&35,43

-534 )"6& #&&. "3 " 2&35,4 /' �� 2"4)&2 4)". ��� �. '"$4� 4)*3 /#3&26"4*/. $/50,&% 7*4) 4)& #*4 4*-*.(

"2(5-&.4� 7)*$) 7& )"6& %&3$2*#&% "#/6&� ,&% �"9 &4 ",� 4/ 15&34*/. '/2$&<,*+& -/%&,3 *. ��� 345%*&3

*. (&.&2",�

Summary of Circumstantial Evidence Against AP

 & )"6& *%&.4*'*&% 3*8 $*2$5-34".4*", "2(5-&.43 4)"4� 7)&. 4"+&. 4/(&4)&2� 02/6*%& *.$2&"3*.(,9 %*''*<

$5,4 2&15*2&-&.43 4)"4 -534 #& -&4 #9 " 054"4*6& �� '/2$&� �. 35--"29� 4)& ��� %"4"#"3& %&-/.<

342"4&3 4)"4�

�	� �"4" "2& *.%&0&.%&.4 /' *.4&2.", $/-0,&8*49 /' 4)& )"2%7"2& ��� %&6*$&�

�
� �"4" "2& *.%&0&.%&.4 /' 4)& 0)93*$", -&$)".*3- 02/%5$*.( 4)& 2".%/-.&33 �*�&�� 7&"+ .5$,&"2 /2
&,&$42/-"(.&4*$��

��� �''&$43 7*4) 03&5%/2".%/- (&.&2"4/23 "2& 34"4*34*$",,9 &15*6",&.4 4/ 4)/3& /#3&26&% 7*4) 425&
)"2%7"2& (&.&2"4/23�

��� �&"3/."#,& �� -/%&,3 /' -&$)".*3- %/ ./4 '*4 4)& %"4"�

�
� �. /.& 345%9� #*43 7)*$) "2&� 	 -3 '2/- " ;0&2452#&%� 4"2(&4 #*4 "2& 4)&-3&,6&3 5.0&2452#&%�

��� � %&4"*,&% -/%&, /' " %*/%& ./*3& 3/52$&� 7)*$) *.$,5%&3 ",, +./7. 0)93*$3 /' 4)& %&6*$&� $/5,% ./4
3*-5,"4& 4)& /#3&26&% %"4" 342&"-3�

�. "%%*4*/.� ��� 7)*$) *3 " -&$)".*3- 4/ %&3$2*#& 4)& %"4"� )"3 #&&. $/.'*2-&% *. ./.<��� &80&2*<

-&.43�  & $/.$,5%&� 4)&2&'/2&� ". �� '/2$& 4)"4 *3 $/.3*34&.4 7*4) 4)& %"4"#"3& -534

� �& &15",,9 $/50,&% 4/ 4)& &,&$42/-"(.&4*$ ".% 7&"+ .5$,&"2 '/2$&3�

� �& -&.4",,9 -&%*"4&% *. 4*-&3 3)/24&2 4)". /.& -*,,*3&$/.%�

� �/,,/7 " 	 �� � ,"7�

�/2 4)&3& 4/ #& 425&� ". �� '/2$& 7/5,% #& "4 /%%3 7*4) ". &84&.3*6& "-/5.4 /' 6&2*'*&% 0)93*$3 ".%

$/--/. #&)"6*/2", /#3&26"#,&3�  & "2& ��� 3"9*.(� 4)&2&'/2&� 4)"4 *4 $"../4 &8*34� 2"4)&2� 7& "2& 35(<

(&34*.( 4)"4 *.34&"% /' )"6*.( 4/ '/2$& /523&,6&3 4/ *.6&.4 " 7)/,& .&7 3$*&.$&� 7& 3)/5,% ,//+ '/2 7"93

*. 7)*$) �� -*()4 '*4 *.4/ 4)& 02&3&.4 7/2,% 6*&7� �. "%%*4*/. 7& 3)/5,% *.6&.4 *.'/2-"4*/.<#"3&% ".%

4&34"#,& ",4&2."4& -&$)".*3-3 '/2 4)& &80&2*-&.4", /#3&26"#,&3�

Discussion
 & ./7 "%%2&33 4)& 0/33*#,& �<%&0&.%&.$& /' 4)& -/%&, 0"2"-&4&23� � %&(&.&2"4& $"3& "2*3&3 *' ��� *3

02/0/24*/.", 4/ 	���� *' 4)"4 7&2& 4)& $"3&� 7& $/5,% ./4 %*34*.(5*3) #&47&&. 4)& -*$2/<�� -/%&, ".%

��� #9 -&".3 /' 4&343 /. 4)& � %&0&.%&.$& /' 2&35,43� �' *4 7&2& 4)& $"3& 4)"4 *. 4)& ".",93*3 /' 4)& %"4"

'2/- " 6"2*&49 /' &80&2*-&.43� 0"24*$*0".43� ".% ,"#/2"4/2*&3� 4)& 3,/0& /' " �� 63 � ,*.&"2 ,&"34<315"2&3

'*4 7&2& :&2/� 4)&. &*4)&2 ��� � ��� /2 ��� *3 02/0/24*/.", 4/ 	���� 4)& "$$52"$9 %&0&.%*.( 50/. 4)&

02&$*3*/. /' 4)& '*4 �*�&�� &22/23 /. 4)& :&2/ 3,/0&�� �. "44&-04 -*()4 #& -"%& 4/ 2&3$5& 4)& -*$2/<��

)90/4)&3*3 #9 &80,"*.*.( 4)& 	��� %&0&.%&.$& /' ��� *. 4)& %&(&.&2"4& $"3& "3 " '"4*(5& /2 3/-& /4)&2

4*-& %&0&.%&.$& &''&$4� �)"4 *3� *4 -*()4 #& )90/4)&3*:&% 4)"4 "./-",/53 0&2452#"4*/. "#*,*4*&3 7/5,%
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'(&/,1( $6 $ )81&7,21 2) �� +2:(9(5� ,7 6((06 ,0352%$%/( 7+$7 $ +80$1@%$6(' 3+(120(121 :28/' %( 62

:,'(/< ',675,%87(' $1' &2167$17 $1' *,9( 7+( ���� '(3(1'(1&< ,1 ',))(5,1* 35272&2/6 1(('(' 72 ,0,7$7(

���� "( 35()(5 72 5(62/9( 7+( '(*(1(5$&< %< :,(/',1* �&&$0 6 5$=25
 ,) 7+( 21/< 7<3( 2) $120$/286

3(5785%$7,21:+,&+ ),76 7+( '$7$ ,6 ,1',67,1*8,6+$%/( )520��� $1' *,9(1 7+$7 :( +$9( $03/( '(021675$@

7,216 2) �� %< ,1'(3(1'(17 0($16 ,1 7+( /$%25$725<� 7+(1 :( '2 127 1((' 72 ,19(17 $1 $'',7,21$/ 3+(@

120(121 &$//(' $120$/286 3(5785%$7,21� �;&(37 )25 7+,6 '(*(1(5$&<� $ =(52 6/23( )25 7+( ),7 $//2:6 86

72 5(-(&7 $// 0,&52@�� 02'(/6� 5(*$5'/(66 2) 7+(,5 �@'(3(1'(1&,(6�

��� ,6 127 /,0,7(' 72 (;3(5,0(176 7+$7 &$3785( '$7$ )520 $ '<1$0,& 6<67(0� �6 :( ,1',&$7(' $%29(�

���0$< $/62 %( 7+( 0(&+$1,60 ,1 35272&2/6 :+,&+ 87,/,=( 48$6,@67$7,& 7$5*(7 6<67(06� �1 $ 48$6,@67$7,&

7$5*(7 6<67(0� $ 5$1'20 352&(66 2&&856 21/< :+(1 $ 581 ,6 ,1,7,$7('� $ 0(&+$1,&$/ ',&( 7+52:(5 ,6 $1

(;$03/(� #(7� ,1 $ 6(5,(6 2) 81$77(1'(' 5816 2) 68&+ $ '(9,&( 7+(5( ,6 $/:$<6 $ 67$7,67,&$/ 9$5,$7,21 ,1 7+(

0($1 2) 7+( '(3(1'(17 9$5,$%/( 7+$7 0$< %( '8( 72 $ 9$5,(7< 2) )$&7256� 68&+ $6 �52:1,$1 027,21� 7(0@

3(5$785(� +80,',7<� $1' 3266,%/< 7+( 48$1780 0(&+$1,&$/ 81&(57$,17< 35,1&,3/( �"$/.(5� ���
�� �+86�

7+( 5(68/76 2%7$,1(' :,// 8/7,0$7(/< '(3(1' 8321 :+(1 7+( 581 ,6 ,1,7,$7('� �7 ,6 $/62 3266,%/( 7+$7 $ 6(@

&21'@25'(5���0(&+$1,60 $5,6(6 %(&$86( 2) 35272&2/ 6(/(&7,21� +2: $1' :+2 '(7(50,1(6 7+( 25'(5 ,1

75,@32/$5 35272&2/6� �1 6(&21' 25'(5��� 7+(5(0$< %( ,1',9,'8$/6� 27+(5 7+$1 7+( )250$/ 68%-(&7� :+26(

'(&,6,216 ())(&7 7+( (;3(5,0(17$/ 287&20( $1' $5( 02',),(' %< ��� �,9(1 7+( /,0,7(' 3266,%,/,7,(6 ,1

7+,6 &$6(� :( 0,*+7 (;3(&7 /(66 2) $1 ,03$&7 )520 ����

�1 6859(<,1* 7+( 5$1*( 2) $120$/286 0(17$/ 3+(120(1$� :( 5(-(&7 7+( (9,'(1&( )25 (;3(5,0(17$/ 0$&@
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