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Summary

As described in Part (1)a, the main part of this research, we conducted a preliminary
analysis during this fiscatear 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 treatmen
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 analysesthaé prefectural level as
much as possible in the futurdn Part (1)b, we estimated changes in the labor force in the

year 2018, we primarily investigated gtstical 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 estimtion 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 psorgiprospects 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 artificiatelligence (Al) and the Internet of Things. They
reported a markedly improved grasp of these cuttieglge technologies after these seminars.
Furthermore, we obtained a significafihding: rather than applying blockchai electronic
manifests themselgg 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 wastettresnt
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 reddtsector. We found that
introducing traceability systems under information asymmetry increased economic welfare

Vii



under certain circumstances. From another perspective, we reviewed the literature on
leveraging advanced technologies to enhance productivityl anvestigated case studies of
using yield management to improve productivity. The adoption of these new approaches entails
the use of cutting edge technologies such as Al and new human resources associated with such
technologies. We believe that these ahges 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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Table 2. Expected Cost to the Principal, Income Transfers to Agents, and Probability of
Injection-Site Lesions Based on Agent’s Injection Method Under Symmetric Information

Probability of Injection-Site Lesion Occurrence (%)

Agent’s Injection Py P, P, Pien P, Py Pg.s Picrs)
In leg 77.856 8.627 9.919 1.099 1.996 0.221 0.254 0.028
In neck 76.086 16.140 5.238 1.111 1.100 0.233 0.076 0.016
Needle free 83.026 9.200 5.716 0.633 1.200 0.133 0.083 0.009
Expected Cost to the Principal, EF® Income Transfers, I 5
Agent’s Injection ($/head) ($/Carcass Side)
In leg 963.29 480.00
In neck 962.81 480.17
Needle free 962.50* 480.20

Note: For Pj, j = 0 for no lesion, j = ¢ for lesion in chuck, j = r for lesion in bottom round, j = s for lesion in sirloin. Combinations indicate multiple lesions. An
asterisk (*) denotes the overall minimum expected cost to the principal.

T 1I-56° O gt Mwbd
Moises A.ResenddFilho and Brian L. Buhr2008 .

389 437 95 3

I-57

Table 3. First-Step Results to the Principal-
Agent Game with Traceability

Traceability System’s Expected

Agent's Expected Traceback Rate Cost,
Action of Success (%) ESB($/head)
(1) 38.9 963.40
(2) 38.9 963.08
(3) 38.9 062.82%
(1) 437 963.43
(2) 43.7 963.11
(3) 437 962.84
(1) 95.0 963.95
(2) 95.0 963.62
(3) 95.0 963.35

Note: (1) denotes the action of giving all injections in the rear leg, (2) refers
to the action of giving all injections in the neck area, and (3) stands for the
action of giving all injections with a needle-free technigue. An asterisk (%)
denotes the overall minimum expected cost to the principal.

™ I-57 Eii.BP3Iux x O xEIE
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{CNM: Convolutional Neural Network)
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(RNM: Recurrent Neural Network)
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