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Summary 

 

As described in Part (1)a, the main part of this research, we conducted a preliminary 

analysis during this fiscal year to obtain a quantitative understanding of the impact of declining 

population and demographic shifts on changes in industrial structure. This analysis showed that 

regional development is important when considering what type of industrial waste treatment 

industry is best suited to an aging society and that such development is more important than 

trends in the number of business establishments, employees, or waste volumes. This result led 

to the conclusion that it would be desirable to conduct analyses at the prefectural level as 

much as possible in the future. In Part (1)b, we estimated changes in the labor force in the 

year 2018, we primarily investigated statistical estimation methods that would form the basis 

for future forecasts. Our research mainly used statistical models and other machine learning 

methodologies, and we plan to report future forecasts. However, it became clear that we would 

need two estimation methodologies: (1) methodology developed in the field of machine learning 

and (2) models that have been tuned and had bias removed in accordance with the 

characteristics of the specific data to be used. With respect to the latter consideration in 

particular, it is necessary to address issues specific to statistical analysis and forecasting 

involving the use of spatial data, including geospatial location data recorded at the prefectural 

and local government levels. Using R statistical software has promising prospects for this task. 

 

As described in Part (2)a, we held three seminars with the aim of giving experts in 

waste treatment and economics who were participants in the research a deeper understanding 

of advanced technologies such as artificial intelligence (AI) and the Internet of Things. They 

reported a markedly improved grasp of these cutting- edge technologies after these seminars. 

Furthermore, we obtained a significant finding: rather than applying blockchain to electronic 

manifests themselves, the presumed approach to date, a new approach involving the possibility 

of adopting something from peripheral fields would better enhance productivity. The main 

objective in Part (2)b was to use industrial organizational theory to rethink the waste treatment 

business from the perspective of information asymmetry. Due to a lack of waste treatment 

examples, we conducted a detailed review of papers on economic analysis that addressed 

initiatives to enhance traceability in the food industry, which is a related sector. We found that 

introducing traceability systems under information asymmetry increased economic welfare 



 viii  

under certain circumstances. From another perspective, we reviewed the literature on 

leveraging advanced technologies to enhance productivity and investigated case studies of 

using yield management to improve productivity. The adoption of these new approaches entails 

the use of cutting- edge technologies such as AI and new human resources associated with such 

technologies. We believe that these changes should increase employment and wages and 

enhance productivity in the waste treatment industry as a whole, which would help secure 

workers and would be useful in regions where further aging of the population is expected. 
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II-  12 28
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II - 12ʿ  ᾼ יּ τᾋθ▀Ộ ṏ Ộˢ ְˣχⱧỘ ˢ 28  x
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 II-  13 6 28
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4 ⁯ ₰Ϟ Ộ  ṁ ₰τΣΜοϜ Ц˔Іχ ὓΥ῝ ήϦοΜϥΥʺ ṏ ỘτνΜοψʺ Ϭ ›ΰθἹ

χϙχ῝ ρσμοΜϥ  ̒

5 ᶆⱧỘ χ▀Ộϒχᶊ Ϊψʺṁ τⱧỘ χ︠σⱧỘχ ˢᾖ ρΰοᵃẠ1 ḧχ ᶛ ψ ᶛχ ΜϜχˣτϢ

ϥ  ̒

6 ὊↄЈрЂІτΣΪϥ Ộּיρψʺˮ ₰ ᾝ∕ʺ ᵺⱧỘ τ ΰο ΜοΜϥ οχ Ϭ˯◙ΰʺˮ χᵓּזϞᴞ σςχ

ὊְχⱧỘ ϒ ΰ ψ ᾏΰοΜϥ ˯ϜḯϘϦϥʻԁ ʺˮ ᵺⱧỘ π ΜοΜϥ πΚμοϜʺ χᵓּזσςχ ὊְχⱧỘ

Τϣ ΰ ψ ᾏήϦοΜϥσςʺ ᵺⱧỘ Τϣ Ỳʾẚ ˢᾝ ẚ ϬḯϚʻx Ϭ◦ẚήϦοΜσΜ ψ ỘּיτḯϛσΜ˯ρ

ήϦοΜϥʻᾤ ὊְχⱧỘ χᴪ Ộּיψʺ Ỳʾẚ Ϭ◦ẚήϦοΜσΨοϜ Ộּיρΰο ὓήϦοΜϥ  ̒
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II - 22: ᾉ τᾋθ ῢ ᴟ ρ▀Ộ ṏ Ộχ Ộּי ᴟἰ  

 

  

 

 

4.2.1.3 ῢ  χ ᴟΥ ӽὊↄτ Πϥ  ᴻ
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ὔ Ὓ

 

 

ὉἸȟόȟὂ ÍÉÎ
ὁ
Ἰὁȡό όȟᾀ ‰ Çȟἵ ȟὮɴ ρȟȣȟὛ Ȣ (1) 

 

Ἰ ὴȟȣȟὴ ȟ ό

7 ὁ ώȟȣȟώ ȟ ὂ ᾀȟȣȟᾀ C-output

8 D-output Ἧ ὫȟȣȟὫ ὗ

                                                
7 ӟᴞπψᴣᶊЦϼЕиψᾖ ρΰο“ЦϼЕиπʺ ψ ЦϼЕиπζϦηϦ Ṱβϥ  ̒
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ἵ άȟȣȟά ȟ ‰ Ὣȟἵ ȟ 9 ‬‰ Ὣȟἵ ‬Ὣ

πȟ  

 ὓ

j ὧ

ὧἿȟ 10  Ἷ ύȟȣȟύ ȟ

 

 

ὙἸȟἾἵ ἍἯ ÍÁØ
ὀ
Ἰὀȡὀɴ ὊἾ ȟἵ ἵ Ȣ (2) 

 

Ἶ ὺ ἵ ȟȣȟὺ ἵ

ὺἵ ȟ Ἅ ὓ Ὓ

i j ‬ὧἿ ‬ύϳ ȟ Ἶ Ἶἵ ἍἯȟ

ὊϽ  

GRP Ἣ ὧἿȟȣȟὧἿ ȟ  

 

ὋὙὖ ὙἸȟἾἵ ἍἯ ἫἯȢ (3) 

 

ὄ

ὲὉἸȟόȟὂ ὙἸȟἾἵ ἍἯ ὄȟ

 

D-output C-output Ὣ Ὣ

Ὣ • ᾀȟἵ ȟ  

 

ὄ ὲὉἸȟόȟὂ ὙἸȟἾἵ Ἅ ὂȟἵ ȟ (4) 

 

ὂȟἵ • ᾀȟἵ ȟȣȟ• ᾀȟἵ ȟ ὄ

(4) ὄ   

 

 

ὄ

 

 Ὠά ὨάȟȣȟὨά ȟ

                                                
9 C-output ρψ χḩיּ ρσϥЂ˔РІχ▀ Ὣᴮ csonsequence outputx ϬᾠΞˢ  1982x . 

◕ Ђ˔РІτΣΪϥC-output ρD-output τḩβϥᵵ σ ψʺ (1982)Ϟ (2002)Ϭ╥  ̒

10 ◕ Υḁ ẵ πΚϥάρρ τḩβϥ ὯΥ ΠϣϦϦωʺ ▀ ᴣᶊψ∞ᴣᶊχḩ ρΰο ήϦʺ∞ᴣᶊΥᵰ

πΚϥϢΞσ ӽπψ ᴣᶊψԁ τσϥ  ̒
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Ὑ Ἷȟ

ὙἍ Ἣȟ C-output  

Ὠὄ ὉἸȟόȟὂἶ Ἷἤ Ἣ ὨάȢ (5) 

 

ἶ ‬ὲ‬άϳ ȟȣȟ‬ὲ‬άϳ ȟ ἤ ‬ὺ ‬άϳ ȟ i

j j i ‬• ‬άϳ ȟ

i j j C-output

i  D-output  

 (5) Ὠὄ πȟ

(5)

ὲὉὨόȿ ȟὂ Ὠὄȿ ȟὂ ȟ (5)

 

 (5) 1

2

3 D-output

 

 

ἶ Ὠά Ὠὲ πȟ ἤὨά ἾὨὲ Ὠά ȟ (5)  

 

Ὠὄ ὉἸȟόȟὂ
ρ

ὲ
ἿἾὨὲ

ρ

ὲ
ὄ ἫἯὨὲȟ (6a) 

 

ὄ ἫἯ

11

ρȾὲὄὨὲ C-output

D-output ρȾὲἫἯὨὲȟ

 

 

Ὠά Ὠὲȟ ‬• ‬ὲϳ ȟȢȢȢȟ‬• ‬ὲϳ ȟ

 

Ὠὄ ὉἸȟόȟὂ
ρ

ὲ
ἿἾ Ἣ Ὠὲ

ρ

ὲ
ὄ ρ „ὧὫ ὨὲȢ (6b) 

                                                
11 άάπʺἿἾ ὙἸȟἾ ἍÇ ἫἯȟπΚϥάρϬ ΜοΜϥ  ̒
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„ ὲὫϳ ‬• ‬ὲϳ ȟ (6a) „ π

„ᶰ πȟρ „ ρȟ (6b) Ὠὲ πȟ

 

 

ὄẰ ρ „ὧὫᵾ Ὠὄắπȟ  

 

 Ὠὲ π

 ὗ ρ  Ὠά π 

 Ὠά π ἶ Ὠά πȟ  ύ  

ἿἤὨά ύὨάȟ Ἣ Ὠά πȟ   

 

Ὠὄ ύ Ἣ Ὠά πȢ (6c) 

 

 

 

 

  

 

4.2.1.4 ▀Ộ ḩЯДиχ ϙ 

 

II-23 1 1

 

 

 
 

 
 

 
 

 
 

 

 
 1  N 

 

1 ὼ   ὼ   В ὼ  Ὢ  Ὡ  ά  ὼ 

: :  :  : : : : : 

N ὼ   ὼ  В ὼ   Ὢ  Ὡ  ά  ὼ  

  В ὼ     В ὼ  В В ὼ   Ὢ Ὡ ά ὼ 
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 ὼ  ὼ  ὼ    

II - 23ʿ  ▀Ộ ḩ  
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II-23  ὼ  j i ὺ j

Ὢ  i Ὡ  i ά  i

II-23

ὼ В ὼ ὺȟ II-23

ὼ В ὼ Ὢ Ὡ άȟ  

 

 

 

ὔ ὔ  ὀ 

 Ἃȟ  Ἦȟ  Ἥȟ  ἵ 

 

 

ὀ Ἃὀ Ἦ Ἥ ἵȢ (7) 

 

12  

Ἶ ὺ ȟȣȟὺ

‏ ȟȣȟ‏ ȟ ὔ ὔ Ἶ ȟ

Ἦ ὀȟ  

Ἶ ὺ ȟȣȟὺ ȟ

‏ ȟȣȟ‏ ȟ Ἶ ȟ

Ἦ ὀȟ  

 Ἦ  

 

Ἦ Ἦ Ἦ Ἦ ȟ (8) 

 

  

 

 

. (9) 

 

0  

                                                
12 σΣʺⱳ ӟ‭πψʺ︠τ χ▀Ộ ḩ τẤϤνν Ϭ“Ξχπʺӟᴞχ▀ỘϞΩ ʺ ᴥᴣ χ

ϞṜ ψ ṛ χζϦτ γϥ  ̒
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Ἑ ῲÄÉÁÇἋ ὀ Ἦ ÄÉÁÇἵ ȟ (9) 

 

13 t t

14  

 

ἵ Ἑ Ἃ ὀ Ἦ ȟ (10) 

 

(10) (7) 15  

 

ὀ Ἄ ἓ ἙἮ Ἥ ȟ (11) 

 

Ἄ  

 

Ἄ ἓ ἓ Ἑ Ἃ Ȣ (12) 

 

(12)   

1 1 (12)

1  

 Ἦ

 

 

Ἦ Ἦ 16  

 

Ἦ Ἦ Ἦ ȟ (13) 

 

 

 II-24  

 

 

                                                
13 ӟᴞπʺÄÉÁÇὁψʺЦϼЕиὁχ i Ϭ i ᶑ ρβϥ ᶑ“ πΚϥʻϘθʺῲἧψʺ ᶑ“ ἧχ i ᶑ ώΥ

Љкσϣωʺζχ i ᶑ ψЉкʺζϦӟᵰψρώϳ Ϭρϥ ᶑ“ Ϭ β  ̒

14 ṰΤϣʺἋ ὀ Ἦ Ἃὀ Ἦ ȟσχπʺӱ ἰ χ ψ χӽ ἷχӱ ἰ ρ Ψ απΚϥ  ̒

15 ӟᴞπἓψ ӡ“ πΚϥ  ̒

16 άάπψˮṁ ˯ρΜΞ ῎Ϭʺ ӽὊↄᶘχEconomic base theoryρψӰσϤʺ ӽ χ ᶨ Ϭ◦ΠϥϢΞσᶨ ρΰο

ΜοΜϥ  ̒
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II - 24ʿ  Ω χ ἷ 

 

3

 Ἦ   

 

C-

output D-output D-output

 Ἦ   

 

17

 Ἦ   

 t  

 

Ἦ Ἦ Ἦ Ἦ . (14) 

 

ὀ (11)  

 

ὀ Ἄἓ ἙἮ . (15) 

 

ὀ  ἴ

Ἡ ὥ ȟȣȟὥ ȟ  

 

ἴ ÄÉÁÇ╪ ὀ ȟ (16) 

 

                                                
17 χ   Ϟ   Ϝ ◦ τֲốϬ Πϥρ―ΠϣϦϥΥʺ ‍πψ ԁⱳ ựρΰοʺ ◦ ψ ῢṛ χϙτӢ

βϥρ―Πϥ θ̒ιΰʺ χ   Υ ΦΜֲốϬ Πϥρ◘ϩϦϥễӾϞӺ ʺo ῐτνΜοψ ◕ τằẚήϦϥЂ˔Р

Іρΰοʺ   Ϭᴥ ΰο Ϭ ΠοΜϥ  ̒
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 t  ὰ 

ὰ  

 

ὰ ὰ Ἥἴ ȟ (17) 

 

18 Ἦ

Ἦ Ἥ ȟ  

 

ὀ Ἄ ἓ ἙἮ Ἥ ȟ (18) 

 

(17) ἴ  

 

Ἥ ἴ ἴ ὰȟ (19) 

 

ἴ ÄÉÁÇ╪ ὀ ȟ  

 t  

 

ὀ ὀ ὀ  

 

 

 

 

 3  

 (11)

 

 

 

 23 IO

W

‏  j i j

‏ ȟȣȟ‏ ȟ ὼ  

ȟȣȟ ȟ   

                                                
18 ӟᴞπἭψζχ χβϓοΥ1πΚϥϢΞσЦϼЕиϬ β  ̒
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ἑ ÄÉÁÇὀ Ȣ 

 

 ἑ  i j i j Ἥ═ἑ  j

ἑ Ἥ i  

 IO

 

 

 

(14)- (16)

(19)

 

 

19

  

 

 

 

 ὸ ρ  ὰ  i  

ὰ  ὅ

 

 

ὅ ὅ ‎ȟὰ ὰ Ȣ (20) 

 

‎ π i

ὅ ‎ȟπ πȟ   

 

 

ὅ ‎ὰ ὰ ȟ (20)  

 

 

                                                
19 τνΜοψHamermesh & Pfann (1996) τϢϥ Ϭ╥  ̒
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‎

ρ

ὰ
ὭὪ ὰ πȟ

π έὸὬὩύὭίὩȟ

 (21) 

 

Ћὅ ‬ϳ ὰ ςὰ ὰ Ⱦὰ ȟ

ὅὒ В ὅ ȟ  

 

ὅὒ ἴ ἴ ἒἴ ἴ ȟ (22) 

 

ἒ ÄÉÁÇ ‎ȟȣȟ‎ ȟ (21)  

 

ὅὒ ἴἒἴ ςἴ ἒἴ ἴ ἒἴ Ȣ (22)  

 

t

(21)  

 

 

ἓ ἏÄÉÁÇȢ (23) 

 

(23) — ȟȣȟ— ȟ i j  —  

 

 

—
—

ρ В —
Ȣ 

 

i Ἇ 1 0

20  

t  Ἦ 

Ἦ  

 

Ἦ Ἦȟ (24) 

 

                                                
20 ἇ τψʺ ρΰο Ộʺ ρΰο ʺ ᵤלʺ ʺ  ֫ ʺ‚Ἃʺ ֫ ʺ ᾫχᶆЫ˔ЅрϬ―

ΠʺζϦϣϬ ʺ ˢꜛᴪ Ϭ Ψˣ̋ ꜛᴪ ʺ ֫ʺ‚Ἃ ʺᵁ ֫ ʺ ᾫχᶆ τṑ ήδϥ  ̒
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ἴ ÄÉÁÇἩ ἌἮ ȟ

(21) ἴ  t

2  

 

ὅὒ ἮἒἮ Ἱ Ἦ ”Ȣ (25) 

 

 

 

ἒ ÄÉÁÇἩ Ἄ ἒÄÉÁÇἩ Ἄ ȟ 

 

Ἱ ςÄÉÁÇἩ Ἄ Ἦ ἒÄÉÁÇἩ Ἄ ȟ 

 

” ἴ ἒἴ ȟ 

 

 

t-1 ὰ

ἴ ,t ὰ Ἦ t

2  

 

P1  

 

ÍÉÎ
Ἦ
ἮἒἮ Ἱ Ἦȟ (26) 

 

subject to 

 

ἭÄÉÁÇἩ Ἄ Ἦ ὰȟ (27a) 

 

ÄÉÁÇἭ Ἦ ἮӶȟ (27b) 

 

Ἦ ἓ ἙἮ Ȣ (27c) 

 

Ἥ i 1

0 i ἮӶ i

0 i  

(27a) (27b)
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21 (27c)

 

  (27c) 

 

j  ῳὪ i

ῳὰ ὥὦῳὪȟ  ὦ  i j

 

ῳὅὒ

ῳὪ

ὰ ὰ

ὰ
ὥὦ  

 

(27a)  

 

ὰ ὰ

ὰ
ὥὦ

ᶰﬞ ꜞ

ɝὪ
ὰ ὰ

ὰ
ὥὦ

ᶰꜞ

ɝὪ π 

 

 

 (P1)  Ἦᶻ 22  

 

ὀᶻ Ἄ ἮᶻȢ (28) 

 

GRP ἴᶻ ÄÉÁÇἩ ὀᶻȟ

 

 

 

 (P1)

                                                
21 θρΠωʺ 23 ╦ᾉ▀Ộ ḩ πψ ὺ̋ ʺꜛ ᴪ Ⱨ̋ χᶆ πΩ ΥЉкπΚϥ ά̒Ϧϣχ▀ỘψϜ

μϊϣ ḧ∞Ϭ ▀ΰοΣϤ ζ̋χ▀ ᶛΥ ▀ỘχΩ τӢ ΰο τὨ ήϦϥ Ϙ̒θ Ỳ̋ … ʺ ᾖʾ ʾ Ϲ

І θ̋ωάʺ ᴟᶘṁ χ̋ᶆ πψӽ ▀ᶛΥЉкπΚϤ ӽ̋ χβϓοϬӱ πϘΤσμοΜϥ ▀̒Ộ ḩЯД

иχᴠ ϢϤ ӱ̋ ΰθ∞ϬζχϘϘӱ βϥάρψ ήϦοΣϤ Ὣ̋ᴮ τӽ ▀ήϦϥΩ ψЉкρσϥ Ϙ̒θʺ

ˢṑ ᴪ ψx ζ̋χβϓοΥ ḧ ◦ ρԁ ◦ ρΰο ήϦοΣϤʺ̔̀ ϜΩ χβϓοΥ ḧ

◦ ԁ̋ ◦ Ɫ̋ ᾚ ԏ ˢּזᵓⱢ ᾚ τxὓ ήϦοΜϥχπ ζ̋χ Ϭᶆ χṁ ◦ π ΰθ τᾧ βϥ  ̒

22 άϦϘπ ṰΰοΦθΩ ρχḧτψʺἮᶻ Ἦᶻ ἓ Ἑ Ἦ Ἦ Ἥ ȟχϢΞσḩἰΥΚϥʻβσϩκʺ

ἭἮ ψ◦ πχGRPΤϣᴪὓᵰ ◦ ρⱢ ᾚ ԏ ˢּזᵓⱢ ˣϬΏ ΰθ τ ΰΜ  ̒
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ὔὙὖ ἾἌ ἮȢ (29) 

 

Ἶ ὺ ȟȣȟὺ ȟ

23  

 -1

ɻᶰπρȟ  

 

ɻὅὒ ρ ɻὔὙὖ ɻἮἒἮ Ἱ Ἦ ” ρ ‌ἾἌ Ἦ 

      =ɻἮἒἮ ɻἹ Ἦ ɻ”ȟ 
(30) 

 

 

 

Ἱ ς ÄÉÁÇἩ Ἄ Ἦ ἒÄÉÁÇἩ
ρ ‌

ς‌
Ἶ Ἄ ȟ 

 

 

  

 

P2 NRP  

 

ÍÉÎ
Ἦ
ἮἒἮ Ἱ ἮȢ (31) 

 

subject to (26a)- (26c). 

 

 

  (4) Ἶ ὺȟȣȟὺ ȟ

                                                
23 ΰʺ▀Ộ ḩ χᶆ χΞκʺˮ ˯τνΜοψʺζάπχ▀ χ ᴟτὊↄᶘ Ӫ Ϭ ΠϥάρΥ₉ πΚϥ

θϛʺζχ ᴥᴣ ἰ ϬЉкρΰοΩ ᴟ Ϭ ꜠ᴟΰοΜϥʻϘθʺάϦϘπ ṰΰοΦθΩ ρχḧτψʺἮᶻ

Ἦᶻ ἓ Ἑ Ἦ Ἦ Ἥ ȟχϢΞσḩἰΥΚϥʻβσϩκʺἭἮ ψ◦ πχGRPΤϣᴪὓᵰ ◦ ρⱢ ᾚ

ԏ ˢּזᵓⱢ ˣϬΏ ΰθ τ ΰΜ  ̒
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ὄ ἭἮ Ἶ ὀ ὀ ὀ Ȣ (32) 

 

ἭἮ  1 (4)

 ὲὉἸȟόȟὂ Ἶ ὀ ὀ ὀ  (4)

 ὙἸȟἾἵ Ἅ ὂȟἵ  

24    

 

 

ῳὄ ὄ ὄ ȟ (33) 

 

(5)

ῳὄ ὲϳ ὄ ὲϳ ὄ ὲϳ ȟ  
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26 Ϙθ ▀̋Ộ ḩ χᾼ τἿ∏ήϦοΜϥ Ộּי ψ ϯ̋ϼГϰРГϰϬϜρτὓ ήϦοΣϤ 1̋ Υ χⱧỘ π ΰ

οΜϥ ›ψ ζ̋ϦηϦχⱧỘ Υ βϥϯϼГϰРГϰ τ ὓ ήϦϥ ΰ̒θΥμο ⁯̋ ₰ χ ὓΤϣ ϣϦθ Ộּיχ

ᴟϬ▀Ộ ḩ Ц˔Іχ Ộּיχ ᴟτζχϘϘΚοψϛοΜϥάρψʺᶆ ᵬẘτΣΪϥ ⱧỘ π βϥּיχ Υ

ḧπ ΰΜάρϬᴠ ΰοΜϥάρτσϥʻάχᴠ ψם∑τψ θήϦσΜρ◘ϩϦϥΥʺựⱨ σ ρΰο―Πϥ  ̒
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  2011  2015  2020  2025  2030  2035  2040  2045  
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27 ˰ ᾉ Ὠ▄ ệ ˱ϢϤʺΣΣϚφ ◦ τ βϥϜχρΰοʺṳᵓ ʺ ʺ χΞκּזᵓ ♅ ʺ

ᶨ ῐ ʺ←ᵲẎ χ›ὓʺ־ ʺ ʺ ▀Ộ ʺ Ῥ ʺὕ╔ Ϭ︡Ϥ Ϋθ  ̒
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1711  

 II-36  

 

 constant lnn (lnn)2 lnr 
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4.2.2 Ṑᵣᶘ τϢϥ χ―Π  
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T. Hastie  R. Tibshirani  and J. Friedman. The Elements of Statistical 

Learning: Data Mining Inference  and Prediction

1  

 

 ה

 

6 ה  

  ה

                                                
29 ӻ 2̔018̔ ˰РАϽД˔Ќ ὓᵔ ʿὊↄᶘ ˗Ὂְᶘ πψᶘωσΜ ὓᶘ˱ 12 ,זּ . 

30 T. Hastie, R. Tibshirani , and J. Friedman. 2009. The Elements of Statistical Learning: Data Mining, Inference, and Prediction, 2nd 

edition. New York: Springer, xis ʿ ╦ ϕΤ 2̔014̔ ˰ ὓ ᶘ χṁ ˱Ặ , vii  x
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31 ӟᴞχ2 χ ψʺ Ἷ˰ ὓ ᶘ χṁ 1˱1-12 τṁξΨ  ̒

32 Ἷ˰ ὓ ᶘ χṁ v˱iiI  ̒

33 ἇ σ ᾝψӰσϥΥ ₈̋ ₉≤₈ ₉─ ⅎ│⁸ Ἷ˰ ὓ ᶘ χṁ 5˱60 τṁξΨ  ̒
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II - 51 

 

II-51

T. Hastie, R. Tibshirani, and J. Friedman. 2009. The Elements of Statistical 

Learning: Data Mining, Inference, and Prediction, 2nd edition. New York: Springer, p.38, Figure 2.11. 
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4.2.2.2 ἋḧД˔Ќ χ  
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36 A. Brenning. 2012. Spatial cross-validation and bootstrap for the assessment of prediction rules in remote sensing: the R package 

'sperrorest'. 2012 IEEE International Geoscience and Remote Sensing Symposium (IGARSS), 23-27 July 2012, 5372-5375. 

37 Bernd Bischl, Michel Lang, Lars Kotthoff , Julia Schiffner, Jakob Richter, Erich Studerus, Giuseppe Casalicchio, and Zachary M. Jones. 

2016. ¬mlr: Machine Learning in R.º Journal of Machine Learning Research 17(170): 1-5. 
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4.3 AI̋ IoTϬᶨ ΰθ ▀ ΰ χṪ ᴿ χᾁ  
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