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(
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{
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z! for z = 0, 1, 2, ...
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ω + (1 − ω)e−λ if z = 0

(1 − ω) e−λλz

z! if z = 1, 2, ...

0 otherwise
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eZ′γ

1 + eZ′γ
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  �FGs�Z}F¡{G H }

S2

7

• � .JÙhÝ�ø�ú¢.JÝ.ÜfR!Þ�û;û5Û.ÜußJÞ�þ�Ü�ØfÛ�üeá�àgÜm0�.Zû;û�.SR!Þ�Øhß�0�.JÝ�ÚyÙhû$ù

score = 2 ×
(

rights − wrongs

3

)

= (2 × rights) − (0.66 × wrongs).

� à[ùZásÞ~ø��sü$.JÙ[Ý øKú¢.JÝ.Ü£3pÜUY"Ü�Ø�3�øa.ZØ�á�à"Ü�ØIÙhÚeÛ.Ü�Ýk.10 Ý�Þ$ß�àhá�øO�iR!Ý�.JØhß�ølùZØ�3/.JÚyÞ�á�ø ë2� ùjú�àmÞ�á�Ü�ÚR!Þ;û�û5Û.ÜWþ�ùJû_ÙIÜ�3�ùjú.úO.JÝ13ZÞ;Øhßká^.lá�àgÜm0�.Jû�û¤.SR!Þ�Øhßeá]ùpÛ�ûÜ
«[FKHJO�B$X"i¥4o>"@D
4{B$iZGhA

+2��O.HJX"i −0.66 cQB$A
0

  �FGs�Z}F¡{G H }
S∗

2

7

• � .JÙhÝ�ø�ú¢.JÝ.ÜfR!Þ�û;û5Û.ÜußJÞ�þ�Ü�ØfÛ�üeá�àgÜm0�.Zû;û�.SR!Þ�Øhß�0�.JÝ�ÚyÙhû$ù

score = 5 + 1.5 ×
(

rights − wrongs

3

)

= 5 + (1.5 × rights) − (0.5 × wrongs).

� à[ùZásÞ~ø��sü$.JÙ[Ý øKú¢.JÝ.Ü£3pÜUY"Ü�Ø�3�øa.ZØ�á�à"Ü�ØIÙhÚeÛ.Ü�Ýk.10 Ý�Þ$ß�àhá�øO�iR!Ý�.JØhß�ølùZØ�3/.JÚyÞ�á�ø ë2� ùjú�àmÞ�á�Ü�ÚR!Þ;û�û5Û.ÜWþ�ùJû_ÙIÜ�3�ùjú.úO.JÝ13ZÞ;Øhßká^.lá�àgÜm0�.Jû�û¤.SR!Þ�Øhßeá]ùpÛ�ûÜ
«[FKHJO�B$X"ieO�>"@D
4{B$iZGpA

+1.5��O.HJX"i −0.5 cQB$A
0

( Ã



  �FGs�Z}F¡{G H }
S∗

3
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• � .JÙhÝ�ø�ú¢.JÝ.ÜfR!Þ�û;û5Û.ÜußJÞ�þ�Ü�ØfÛ�üeá�àgÜm0�.Zû;û�.SR!Þ�Øhß�0�.JÝ�ÚyÙhû$ù

score = 2 ×
(

rights +
omits

4

)

= (2 × rights) + (0.5 × omits).

� à[ùZásÞ~ø��sü$.JÙ[Ý øKú¢.JÝ.Ü£3pÜUY"Ü�Ø�3�øa.ZØ�á�à"Ü�ØIÙhÚeÛ.Ü�Ýk.10 Ý�Þ$ß�àhá�øO�iR!Ý�.JØhß�ølùZØ�3/.JÚyÞ�á�ø ë2� ùjú�àmÞ�á�Ü�ÚR!Þ;û�û5Û.ÜWþ�ùJû_ÙIÜ�3�ùjú.úO.JÝ13ZÞ;Øhßká^.lá�àgÜm0�.Jû�û¤.SR!Þ�Øhßeá]ùpÛ�ûÜ
«[FKHJO�B$X"i¥4o>"@D
4{B$iZGpA

+2��O.HJX"i
0 cQB$A

+0.5

( Ä



¦ �8��ÇI-04�9:�¨§[©�ªt9«u<ÇIÈh9«�02<2<4a18Êg/:9;2ã/:ÇIË�/:Ë 9�-�/]�0Ç¬<+.ÆäÉo2<4�Ç�È�*
`bGID�>"X"O.DKL�A�O�BF�A.DKSK\8�²é¨c H[S"D�@0BL

λ = eX′β = eX′β+D3θ3+D4θ4+X′D3η3+X′D4η4
��Ã �

PRGID�O.D
D3

M�XIS
D4

M�O.D�Sg>"cQcdTYJM�O�B~M�v"@DKLkn�HJOwXIHJO�ceM�@$B$��DKS�C�D�X�M�@$A�T¬M�XISXIHJO�ceM�@$B$��DKS�O.D�PbM�O.S
O.DKL.C8DKF�A�B$YjD�@$T½��C�D�X�M�@$A�T§BLeA�GIDqO.D�n�D�O.D�XIFKD?iZO.HJ>"C � M�XIS X

BLlMmYjDKF�A.HJOlFKHJXhA�M�B$X"B$X"i§M�@$@oA�GIDxHJA�GID�O
D��gC"@~M�X�M�A.HJO�T¥YJM�O�B~M�v"@DKL�\VÌ0D�A

L1
v8DlA�GID���ceM��gB$cQB$��DKS � YJM�@$>IDkH�noA�GIDk@$B$�jD�@$B$GIH[H[SVn�>"XIF�A�BHJX¦PRGID�XA�GID¥\8�²éc H[S"D�@!BL�L�C8DKF�B�¹�DKSmMJLrB$X¨��Ã � \N»sHJA�BFKDyA�G�M�A�A�G"BL�YJM�@$>IDZz L1

z�P|HJ>"@S�v�DNA�GIDQL�M�c DNB�n|A�GID
O.D�n�D�O.D�XIFKDdiZO.HJ>"CxP}D�O.DWXIHJO�ceM�@$B$��DKSUC�D�X�M�@$A�T?HJOsXIHJO�ceM�@$B$��DKSxO.D�P}M�O.S:\rïsXIS"D�OsA�GIDdXp>"@$@<GpT[C�HJA�GIDKL�BL
A�G�M�AoXIHJO�ceM�@$B$��DKSqC�D�X�M�@$A�T�M�XISwXIHJO�ceM�@$B$��DKS?O.D�P}M�O.SqG�MKYjD�A�GIDWL�M�c D�D��:DKF�AoHJXqHJcQBL.L�BHJXIL�z"A�G�M�A{BL�z
θ3 = θ4

M�XIS
η3 = η4

zgA�GIDf\8�²é¦c HhS"D�@�BLRO.DKL�A�O�BF�A.DKSwA.H

λ = eX′β+(D3+D4)θ3+X′(D3+D4)η3 .
�]Ä �

Ì�D�A
L2
v8DQA�GIDeYJM�@$>ID�H�nRA�GID @$B$�jD�@$B$GIH[HhSmn�>"XIF�A�BHJXfPRGID�XfA�GID�\8�²é½c HhS"D�@|BLWL�C�DKF�B�¹�DKSfMJLWB$Xã�]Ä � \��XmC"O�MJF�A�BFKD�A�G"BLdM�c HJ>"XhA.LdA.H�¹IA�A�B$X"iqA�GIDeO.DKL�A�O�BF�A.DKSVc H[S"D�@|L.B$cQC"@$TxB$XIF�@$>ISgB$X"i�M�L.B$X"iZ@D Sg>"cQcWT

YZM�O�B~M�v"@DNFKHJXIL�A�O�>IF�A.DKSmMJLoA�GIDNL�>"cÍH�n�A�P}HkSg>"cQcWTqYZM�O�B~M�v"@DKL
D3

M�XIS
D4
\s`bGIDd@$B$�jD�@$B$GIH[HhSxO�M�A�BH

A.DKL.ArH�n}A�GIDyXp>"@$@!GhThC�HJA�GIDKL�BLrA�G�M�A�XIHJO�ceM�@$B$��DKS�C�D�X�M�@$A�T�M�XISUXIHJO�ceM�@$B$��DKS�O.D�P}M�O.SUG�M�YjDQA�GIDyL�M�c D
D��:DKF�A{HJXqHJcQBL.L.BHJXILRBL{FKHJcQC">"A.DKS?MJL −2ln(L2/L1)

\
ïoXIS"D�OwA�GIDxGpT[C�HJA�GIDKL�BLwA�G�M�AkC8D�X�M�@$A�TM�XISXIHJO�ceM�@$B$��DKS�C8D�X�M�@$A�TaG�M�YjDUA�GIDxL�M�c D�D���DKF�AwHJX

HJcQBL�L�BHJXIL�zgA�G�M�A{BL�z
θ2 = θ3

M�XIS
η2 = η3

zgA�GIDf\8�²é¦c HhS"D�@�BLRO.DKL�A�O�BF�A.DKSwA.H

λ = eX′β+(D2+D3)θ2+X′(D2+D3)η2 .
� í �

Ì�D�A
L3
v8DQA�GIDeYJM�@$>ID�H�nRA�GID @$B$�jD�@$B$GIH[HhSmn�>"XIF�A�BHJXfPRGID�XfA�GID�\8�²é½c HhS"D�@|BLWL�C�DKF�B�¹�DKSfMJLWB$Xã� í � \`bGIDy@$B$�jD�@$B$GIH[H[SUO�M�A�BHwA.DKL�A�H�n}A�GIDyXh>"@$@!GpT[C8HJA�GIDKL.BL�A�G�M�A�C8D�X�M�@$A�TmM�XISUXIHJO�ceM�@$B$��DKS�C8D�X�M�@$A�T?G�M�YjD

A�GIDWL�M�c D�D���DKF�AsHJXqHJcQBL.L�BHJXILoBL{FKHJcQC">"A.DKS?MJLRA�GID�O�M�A�BH H�n<A�GID�@$B$�jD�@$B$GIHhH[S"L −2ln(L3/L1)
\t`bGID

HJA�GID�Oo@$B$�jD�@$B$GIHhH[SwO�M�A�BHQA.DKL�ARBLoFKHJXIL�A�O�>IF�A.DKSqL�B$cQB$@~M�O�@$Tj\
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