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ךּ ︡ ︣

Å (static) 

Å ḭצּ נּ

Åּנּפּךּך ḭ לּךּ ︣

Å ḱ ṇ ︡ ︣

Å ( )

Å פֿ ( פֿ ,

ךּ ︣ R ṇ ḭ ︡ ךּ ︣:

https://rpubs.com/shig_ono/MMM_4



ṇ Ḳ
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טּ X ︣ Ḯ

כֿ ḭ ( 200 טּ ( Ḯ

3 אל ךּ Ḯ

￼ךּ ḭ ṇ 3 טּ Ḳ

Å ( ךּ )

Å

Å

ḭףּ

Å טּ ︣ ṇ ḭ אל Ḯ

Å טּ ḭ ṇ וֹ ḭצּ
וֹ Ḯךּ

Å טּ ︣ ḭ ︡ Ḯךּ

Å ḭ ṇ טּ ḭ ךּ (ṡ
שּ טּ ךּ Ṣ ךּ Ḯ(ךּ

Å ṇ ︣ ḭצּ ︡ Ḯךּ

ךּ￼) ḭצּ︣ פֿ שּ (ךּאל

ṇ
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ṇ ךּ

nShopID 200 1.0 100.5 200.0

nAreaID ṇ 200 1.0 7.0 12.0

gSize 200 5130.3 17476.3 29980.0

nSales1 1 200 624.0 3376.9 10548.0

nSales2 2 200 195.0 6785.8 10000.0

nSales3 3 200 175.0 620.4 1055.0

gShare1 1 200 0.1 0.3 0.8

gShare2 2 200 0.1 0.6 0.9

gShare3 3 200 0.0 0.1 0.1

nSubsidy1 1 200 38098.0 50725.6 63278.0

nSubsidy2 2 200 24531.0 39485.8 53891.0

nSubsidy3 3 200 60171.0 70169.5 79610.0

nSubsidy1A 1 ( A) 200 23056.0 25246.4 27442.0

nSubsidy1B 1 ( B) 200 13176.0 25479.2 38706.0

nMaterial1 1 200 3.0 6.5 9.0

nMaterial2 2 200 2.0 4.6 7.0

nMaterial3 3 200 3.0 8.8 15.0

nVisit1 ( ) 200 0.0 5.5 12.0

Code 1
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1 Code 2
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1. ︢ Ḳ וֹףּ 6



1. ︢ Ḳ וֹףּ 6

9

טּ Ḯ

ךּ ḭלּ ḭ שּ ︣ Ḯ

ḭ לּ 6 ︡ḭ נּ ךּ ︣ Ḯ

ὣ ‍ ‍ὢ ȣ ‍ὢ Ὗ

[1] ὢ פּךּ
Ὗ

[2] ὉὟ π

[3] 6ÁÒὟ „

[4] #ÏÖὟȟὟ πȟὭ Ὦ

[5] Ὗ לּ

[6]╧ Ḯ
ךּאל

A) ṇ ḭ
פּךּ ︡ ךּ

B) ︡ ḭ ךּ
ךּ טּצּ

C) ︣ טּ ḭ ṇ
קּ ךּ ךּ

D) ḱ ṇ ḭ
פּ ︡ ךּ

E) ṇ כֿלּ
ḭ ṇּצ פּ ︡ ךּ

F) ṇ ḭ
טּצּ פּ ︡ ךּ

3

4

5

6

7

9
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2. 



2. (HPS pp.49-51)

11

ḭ ךּ ךּ נּ

Å ḭשּ ... קּ

ךּ Ḳ

1. ṇ

2.



2-1. ṇ
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ḭ ︣ כֿ

Å K ḭK-1 קּ

) 

ṇ ṇ

1 0

0 0

0 1

0 0

0 1

1 0



2-2. 
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ḱ ḭ פּ ︣ ︣ כֿ

לּ Ḳ

Å ḱ ṇ ︣ ︡ ḭ צּ פּ

Å ) Ҧ 10

Å ) Ҧ 1

Å ︣

Å ) 

Ḳ

Å ︣

Å ︣

Å פּ ṡ ṇ Ṣ ︣

Å ) ︣

Å ḭ ︣

Å ) ; 
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Å ṇ ṡ טּ Ṣ ︣ ḭצּ
︡ ךּ נּ ...

Å ṡ 1000 טּ Ṣ ︡ לּ

1000 טּ

Code 3

1000 טּ

ṇ
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3. I.  



3. I.  (HPS pp.90-112)
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כֿ נּ ︡ ḭ טּצּ Ḯ

ḭ צּ טּ ךּ ︣ Ḯ

ḭ Ὥ ρȟȣȟὔ וֹףּ 1000 טּ
ὣ ︣ Ḯ

ὣ ‍ ‍ὢ ȣ ‍ὢ Ὗ A) ṇ
ḭ פּךּ ︡ ךּ
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Å ︡

Å ︡

Å ︡

Å S

Å טּצּ

ÅΧ

Å

Å

Å (= )

Å

Å

Å

ÅΧ



3-1. ︣ ︣
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ṇ ểצּ ḭ צּ

Å ךּ

Åּ︡︡פḭ ךּףּ טּ כֿ צּ ךּ

ὣ ‍ ‍ὢ Ễ

Code 4



3-2. ︣ ︣
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ṇ ể ︣ ḭ1 לּ ḭ
1 לּ ךּאל

Å ךּףּ

Å (lin-log )
ὣ ‍ ‍ÌÏÇὢ Ễ

Code 4
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ḱ (log-log )
ÌÏÇὣ ‍ ‍ÌÏÇὢ Ễ

Å︣ ︣ ḭֿכ ︢

ὣ ÅØÐ‍ ὢ ὢ ȣ

Å‍ ṡὢ 1%צּ ︣ ὣ % ︣ Ṣ︣פּ ︣

Code 4



3-3. ︣ ︣
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ṇ 1 ￼ ︣ ḭ1 לּ ḭ
1 לּ ךּקּ

Å ṇ ( קּ ) ךּ אל כֿ טּצּ

(log-lin )
ÌÏÇὣ ‍ ‍ὢ Ễ

Code 4



3-4. 
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Å

ÌÏÇὣ ‍ ‍
ρ

ὢ
Ễ

Å

ÌÏÇ
ὣ

ὣ ὣ
‍ ‍ὢ Ễ

ḭאל ︠ צּ אל ךּ

S קּ
S קּ

קּ

ὣ

Code 4



3-5. (HPS pp.211-217)
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פּ ḭ ךּ

Å ḱ

Å ḱ

Å ṇ ḱ ṇ

Å ...

שּ ךּ

Å קּ ṇ ︣

Å ṇ ḱ צּ שּ



3-6. 
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Å ︡ḭ

Å ︡ ḭ ḭקּ
קּ

Å Ḳ צּ ( )

Å

Å (NLS) ּצ ךּ כֿ צּ ךּ

Å ḭNLS ךּ

Å צּ
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1 ךּ ḭ ︣ ...

צּ צּ

צּ צּ

Code 5ṇ



3-7. ︣
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ḭ צּ ḵ

) 

ὣ ‍ ὢ Ὗ

ḭ
ὰέὫὣ ‍ ‍ὰέὫὢ Ὗ

︡ ︡ ︡ Ḯלּ

כֿ ḭקּ

Å טּ [3] , [5] ḭצּ Ὗ
ὰέὫὟ ︡

Å Ὗ ךּ ךּ

Å פּ ÌÏÇὣ ‍ ‍ÌÏÇὢ ḭṡὢ ÌÏÇὣ
קּ ṢὉÌÏÇὣὢ טּ

Å ︡ ḭ ṡὢ ὣ קּ Ṣ
Ὁὣ ὢ ךּ

Å ḭֿכ ╨░ ºּט έֿכ ︡ ךּ ךּ



לּ .3-8 Ḵפּ

27

Å

Å ) ︡ כֿ צּ ךּ

Å ךּ ḱ

Å ṇ

Å (HPS pp.217-228)

Å ךּ ( )

Å ( )

Å ︡ אל︣

Å ︡ אל︣
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1 1000 טּ ÌÏÇὣ Ḯ

4 ︡ Ḯὢ , ὢ ︣Ḯ

1: ÌÏÇὣ ‍ ‍ὢ ‍ὢ Ὗ ( )

2: ÌÏÇὣ ‍ ‍ÌÏÇὢ ‍ὢ Ὗ

3: ÌÏÇὣ ‍ ‍ὢ ‍ ÌÏÇὢ Ὗ

4: ÌÏÇὣ ‍ ‍ÌÏÇὢ ‍ÌÏÇὢ Ὗ ( )

︣Ḯ

ṇ

ṇ טּ
לּךּ פּ ḭ

צ2ּ ךּ

Code 6
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2 (cf. , 2017 pp.139-141) Code 6

אלקּ
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4. II.  



4. II.  (HPS pp.115-123)
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ḭ צּ טּ ךּ ︣ Ḯ

ḭ Ὥ ρȟȣὔ וֹףּ ὦ ρȟȣȟὄ
Ὓ ︣ Ḯ

ὣ ‍ ‍ὢ ȣ ‍ὢ Ὗ B) ︡ ḭ ךּ
ךּ טּצּ
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1 Code 7ṇ
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2 Code 7
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3 Code 7

3 ḭ פּ ךּ



4-1. 2 ṇ
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Ḳ

Å

Å פּ 0 1 

Å

Å 1 

￼ךּ ḭ ︡ ךּ

ṇ Ḳ

Å ︡

Å



4-2. ︡
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Å Ὓ ךּ
Ὓ ‍ ‍ ὢ Ễ

Å 0 1 ḭὛ 0 1 ︣
( )

Å ( ךּ (

ÌÏÇ
Ὓ

ρ Ὓ
‍ ‍ ὢ Ễ

ÅὛ 0 1

Å ṡ ḱ Ṣ 1 ︡

Code 3
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1 ךּ ḭ ︣ ... Code 8ṇ



4-3. 
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(attraction model)

b i וֹףּ ( ) ὃ π ︡ḭ

Ὓ
ὃ

В ὃ

︣ Ḯ

אל ḭὃ ךּ פּ ︣ Ḯ

Å MCI ( )
ÌÏÇὃ ‍ ‍ÌÏÇὢ Ễ

Å MNL ( )
ÌÏÇὃ ‍ ‍ὢ Ễ

Å ...

︣ ḭֿכ
כֿ ḭ צּ‍

︢ ︣
( )
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Â ︣ (cf. , 2010 pp.58-63) :

︡

ÌÏÇὛ ÌÏÇὃ ÌÏÇὃ

ךּ ︡ḭ

ρ

ὄ
ÌÏÇὛ

ρ

ὄ
ÌÏÇὃ ÌÏÇὃ

פּ שּ

ÌÏÇὛ
ρ

ὄ
ÌÏÇὛ ÌÏÇὃ

ρ

ὄ
ÌÏÇὃ

ḭ ךּ ךּ Ḯ
כֿ לּךּ

כֿ צּ נּ
צּ
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︡ Ὓᶻ ÌÏÇὛ В ÌÏÇὛ ︣ Ḯ

נּ ḭÌÏÇὃ ‍ ‍ÌÏÇὢ ︡ ךּ (MCI )ḭ

Ὓᶻ ‍ ‍ÌÏÇὢ
ρ

ὄ
‍ ‍ÌÏÇὢ

‍
ρ

ὄ
‍ ‍ ÌÏÇὢ

ρ

ὄ
ÌÏÇὢ

ḭ ὢᶻ ︣
Ὓᶻ ‍ᶻ ‍ὢᶻ

לּךּ Ḯ

MNL קּ נּ Ḯ

ṇ נּ ὢ ︡ ךּ
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Â ︣ Ḳ

קּ ḭנּ ︡ ḭ

Å (OLS)

Å (GLS) 

Åּט ךּףּ ḭ טּצּ ￼

Å צּ ךּקּ צּ שּאל פּ

Åֿכ לּ [4] ︣

Åֿכ ḭGLSקּ OLS ךּ (cf. pp.252-263)
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︡ Ḯ i וֹףּ b Ὓ , 
ὢ , ὢ ︡ ḭ

Ὓ
ὃ

В ὃ
ȟ ÌÏÇὃ ‍ ‍ ÌÏÇὢ ‍ ὢ Ὗ

В‍ π ︡ ḭ ṇ ︡ Ḯ ︣Ḯ

Code 9

‍ : 1 -4.15 2.42

‍ : 2 3.43 2.08

‍ : 3 0.72 3.33

‍ : 1 1.01 0.23

‍ : 2 0.30 0.18

‍ : 3 0.53 0.43

‍ : 1 0.21 0.02

‍ : 2 0.49 0.02

‍ : 3 - 0.01 0.01

ṇ

3 פּ ךּ



4-4. ṇ צּ ךּ Ḵפּ (cf. , 1987 pp.198-199)
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: 

Å צּ ( , ) שּ︡ נּ ךּ

Å ṇ ︣

Å פּ ךּ Ḵ טּ ...

:

Å צּ ךּ צּ

Å ḭ ṇ ךּ צּ ךּ ךּ ḭ
צּ ךּ︡

Å ךּ︡כֿ
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5. 



5. 
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ḭ צּ פּ ︡ ךּ כֿ צּ טּ נּ
ךּ ︣ Ḯ

[1] ὢ פּךּ
Ὗ

[2] ὉὟ π

D) ︣ טּ ḭ
ṇ קּ ךּ ךּ
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1 ךּ ḭ ṡ Ṣ ︣ כֿ צּ
קּ Ḯ

ṇ

טּ

טּ

Code 10
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3 ︡ ὢ ︡ Ḯלּ

: ÌÏÇὣ ‍ ‍ÌÏÇὢ ‍ὢ Ὗ

: ÌÏÇὣ ‍ ‍ÌÏÇὢ ‍ὢ ‍ὢ Ὗ

︣Ḯ ḭצּלּ ṇ טּ צּ פּ Ḯךּ
︣ קּ Ḯלּ

כֿ ḭ ṇ ︣ שּקּ אל
כֿ Ḯ

... ḭֿכ לּ ךּ︡ כֿ Ḯךּ ḭ
ṡלּ Ṣ ︣ כֿ פּ︡ קּ Ḯךּ

Code 11



צּ .5-1 ︣

48

Â צּ ︡ ךּ כֿ ḭ ︡ ךּ
לּ וֹ Ḵפּ

1. צּ שּקּ

2. צּ ︢



5-2. 
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Âּאלף III)ךּ 8 ) Ḳ

ὣ ‍ ‍ὢ ȣ ‍ὢ Ὗȟ Ὥ ρȟȣȟὲ

ṇ ‍ Ὦ ςȟȣȟὑ ךּ ḭ

ὠὥὶ‍
„

Вὢ ὢ

ρ

ρ Ὑ

Ὗ Ḯ צּ וֹ ךּ ḭ שּקּ



5-3. ( pp.206-209)
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Âּאלף Ḳךּ
╨ ╧♫ ╤

ṇ
♫ ╧╧ ╧╨

Â Ḳ צּ
╨ ╧♫ ╧♫ ╤

טּ קּ ḭ
╨ ╧♫ ╤

︡ ḭקּ ╫ ╧╧ ╧╨ ḭ ṇ ♫ ךּטּ
לּ טּצּ Ḵפּ
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═ ╧╧ ╧ᴂ︣ Ḯ
╫ ═╨

╨ ╧♫ ╧♫ ╤ ︡
╫ ═ ╧♫ ╧♫ ╤

═╧♫ ═╧♫ ═╤

═╧ ╧╧ ╧╧ ╘ פּ
╫ ♫ ═╧♫ ═╤

Ὁ╤ π
Ὁ╫ ♫ ╧╧ ╧╧♫

︡ ךּ ךּ

╧ ╧♬ ╥

♬ ḵ

︡ ךּ
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︣ ... (cf. ḱ , 2009, pp.107-110)

╨

╧

♫ ╫

︡ ךּ

╨

╧

♫

╧ ♬

♫

︣Ḯ ךּ

︡ ךּ
ךּ ︡ ךּ
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צּ ︡ ךּ כֿ ḭ ︡ ךּ
לּ וֹ Ḵפּ

Å צּ שּקּ ( צּ צּ )

Å ḭ וֹ ךּ צּ ︣

Å

Å אלקּ ḭ 2 Ḳ

Å וֹ ךּ ḭ

Å וֹ ךּ ḭ ︡ ךּ

Å לּךּ וֹ ... ךּ ḭצּ ︡ ךּ
ךּ ךּ ḭ ︢ ךּ

5-4. 
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ḭקּ כֿ נּ וֹ Ḯךּ

Å ︣ ︡ ḭ פּ טּצּ Ḵפּ

Å ḭ ︡ ךּ Ḵפּ

Å ḭצּ ḭ
ḭ אל︡ (1.09+) ךּ קּ

ṇ


