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(Table 1) Effects of Change in the Proportion of Education and
Training Investment Firms

25 50 75
Variables
mean s. d. mean s. d. mean s. d.

total 13,340 |1,349.53 | 13,186 [1,377.48 | 13,2121, 465.18
GDP training investment firms 4,682 (1, 225.97 4,452 |1, 359. 20 4,725 1,628. 42
non-training firms 8,658 | 1,518. 63 8,734 1,632.08 8,48711,719.71
Proportion of total 0.31] 0.1099 0.27] 0.1061 0.24| 0.0923
training high productivity industry 0.32| 0.1092 0.281 0.1058 0.25| 0.0954
investment firms| jow productivity industry 0.29| 0.1307 0.26] 0.1246 0.24| 0.1070
total 0.47| 0.0197 0.47| 0.0224 0.48| 0.0194
Markup training investment firms 0.53 1] 0.0507 0.52| 0.0510 0.50] 0.0446
non-training firms 0.441 0.0260 0.45| 0.0245 0.47] 0.0201
total 7.61| 0.8779 7.53| 0.8884 7.50( 0.8686
Wages training investment firms 8.41 1. 6523 8.50 | 1.5816 8.71 1. 3833
non-training firms 7.301 0.6646 7.15] 0.7625 6.95| 0.8306
total 3.74| 0.5164 3.74 1 0.5000 0.27| 0.4870

S.D. of
W 0 training investment firms 4,131 0.7412 4,02 0.6434 0.28] 0.6323

Vages
non-training firms 3.44|  0.4407 3.49| 0.449 0.26| 0.4776
Sensitivity of total 0.25| 0.0061 0.25| 0.0061 0.25| 0.0062
effort training investment firms 0.24] 0.0102 0.24| 0.0106 0.24] 0.0103
expenditure non-training firms 0.25| 0.0070 0.25| 0.0070 0.25| 0.0072
FANE) AgE 2703 e Aolsk A gl AR ek s,
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(Table 2) Effects of Learning

Tl A=1.0 A=0.1 A=0.0

mean s.d. mean s.d. mean s.d.
total 13,3571 1,365.99| 14,159| 1,562. 72|  14,685| 1, 704. 29
GDP training investment firms 4,607 1,494. 29 6,668 1,397. 40 7,358 1,470. 66
non-training firms 8,751 1,681.93 7,491 1,277.70 7,328 1, 469. 96
Proportion of total 0.27] 0.1080 0.40]  0.0662 0.50] 0.0619
training high productivity industry 0.28( 0.1067 0.41] 0.0795 0.501 0.0799
investment firms fow productivity industry 0.26] 0.1274 0.39]  0.0852 0.50| 0.0818
total 0.47] 0.0207 0.49] 0.0182 0.50] 0.0176
Markup training investment firms 0.53] 0.0508 0.50] 0.0344 0.50] 0.0271
non-training firms 0.45| 0.0231 0.48| 0.0249 0.501 0.0273
total 7.61| 0.8625 7.95]  0.9994 8.20| 1.0945
Wages training investment firms 8.54 1. 5424 8.80 1. 4095 8.25 1. 1781
non-training firms 7.24  0.7229 7.271  0.8224 8.09] 1.1886
total 3.75]  0.4892 3.98| 0.5714 4.06] 0.5585
S\.Kg.ge(s)f training investment firms 4,05  0.6915 4,311 0.6681 4,08 0.5568
non-training firms 3.501 0.4339 3.51 0.4773 3.98| 0.6145
Sensitivity of total 0.25] 0.0060 0.25| 0.0061 0.25| 0.0061
effort training investment firms 0.24] 0.0106 0.24] 0.0087 0.25 0.0080
expenditure non-training firms 0.25| 0.0070 0.25] 0.0076 0.25] 0.0082
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(Table 3) Effects of Change in Education and Training Costs

. training cost = 5 training cost = 15
Variables
mean s.d. mean s.d.

total 14,126 1,493.71 12,776 1, 262. 82
GDP training investment firms 8, 602 1,560. 33 2,622 1,111.92
non-training firms 5,524 1,481. 36 10, 154 1,552. 89

Proportion of total 0.52 0. 0982 0.16 0. 0975
training high productivity industry 0.53 0. 0956 0.16 0. 0945
investment firms| low productivity industry 0.52 0. 1252 0.15 0.1135
total 0. 47 0. 0235 0.48 0.0194

Markup training investment firms 0.50 0. 0338 0.49 0.0731
non-training firms 0.44 0. 0302 0.47 0.0192

total 8.10 0. 9881 7.26 0. 8048

Wages training investment firms 8.61 1. 3038 8.65 1. 8065
non-training firms 7.48 0. 8328 6.98 0.7017

total 3.82 0. 5166 3.67 0. 4890

S\;\zéezf training investment firms 3.95 0. 5682 4.28 0. 8214
non-training firms 3.49 0. 4639 3.42 0. 4319

Sensitivity of total 0.25 0. 0061 0.25 0. 0062
effort training investment firms 0.25 0. 0078 0.24 0.0142
expenditure non-training firms 0.25 0. 0087 0.25 0. 0067
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(Table 4) Effects of Support for Training Expenses

) 50% support 90% support
Variables
mean s.d. mean s.d.
total 14,703 | 1,632.82 15,39 | 1,757.71
GDP training investment firms 9,734 1,742.54 13, 047 1, 858. 49
non-training firms 4,969 1,327. 87 2,349 803.53
Proportion of total 0. 56 0.0911 0.76 0.0716
training high productivity industry 0.57 0.0929 0.75 0.0834
investment firms| low productivity industry 0.55 0.1126 0.77 0. 0860
total 0.48 0.0214 0. 46 0. 0292
Markup training investment firms 0.50 0. 0305 0. 46 0. 0356
non-training firms 0.44 0. 0337 0.45 0. 0455
total 8.40 1. 0597 9.10 1. 2223
Wages training investment firms 9.00 1. 3838 9.42 1. 3110
non-training firms 7.48 0. 8456 7.56 1.1991
total 4.01 0. 5794 4.19 0. 5657
S\.?\iggezf training investment firms 4,12 0.5875 4.21 0.5243
non-training firms 3.57 0. 5254 3. 66 0. 6497
Sensitivity of total 0.25 0. 0061 0.25 0. 0061
effort training investment firms 0. 25 0.0077 0.25 0.0070
expenditure non-training firms 0.25 0. 0090 0.25 0.0132
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(Figure A1) Pseudo Code of the Model

Initial Setup
create firms
create workers
Do until t = 200
For all firms to produce
For all workers who are employed at the current firm to produce
Calculation of firms cost, profit, and money holdings
End for
End for
Update plots
For all firms to update their decisions on training investment
Calculate the average payoffs of training investment strategy
Calculate the average payoffs of no training strategy
Update probability of each strategy
Decide whether investment on training or not
End for
For all employed workers to update their decisions on effort level
Calculate the average payoffs of each effort level
Update probability if each effort level strategy
Decide effort level strategy
End for
Exit of workers who are aged 60
Entry of new workers who are aged 24
New firms are setup
For all firms to update job contracts
wage-offer to their employees
If worker is not searching other job
update job contract
End if
End for
For all firms to post their vacancies
offer wage to on-the-job searching workers in same industry
End for
For all on-the-job searching workers to apply vacancies
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If vacancy offer more money than current job
apply for the vacancy
End if
End for
For all firms to employ new workers from apply list
sort apply list by productivity
employ new workers by productivity order
End for
For all on-job-searching workers who failed to find new job to recontract
If the firm has enough money to hire
recontract with their employer
End if
End for
For all unemployed worker to search job
apply for random 10 jobs
End for
For all firms to employ new workers from apply list
sort apply list by productivity
employ new workers by productivity order
End for
For all firms which failed to hire any worker to die
count employees
If count number equals to 0
the firm die
End if
End for
For all workers to update their economic status
get old
If employed
experience increase by 1 year
End if
If unemployed
set wage 0
set firm-id 0
End if
End for
t = t+l
End do
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(Table A1) State variables of firms

variables value explination
emp_no integer employer id
num_sect integer industry id
ail ,U (0.005, 0. 010, industry mean of training productivity parameter
increment=0. 0001
ai2 ail/3 industry mean of experience productivity parameter
i ue, 4, industry mean of discount rate of firm to industry
increment=0. 1 specific skill
ei integer=1{1, 2, 3} |industry mean of firm-specific productivity
e0i integer=1{1, 2, 3 industry mean of training productivity
aijl ail+N (0, 0.019) productivity parameter of experience
dij di+N (0, 0.5% discount rate of firm-specific to industry-specific skill
eij ei+N (0, 0.5 firm-specific productivity
e0ij e0iN (0, 0.59) training productivity parameter
delta N (0. 0125, 0.0025%) |depreciaton rate of training human capital
twage integer total wages
markupj N0, 0.2% markup rate
stock real production
num_employed |integer employment
poaching_no |integer poaching number
cost real total cost
profit real profit
selfish binary whether non-training firm is or not
workersO integer new employment excluding poaching
money real money holdings
apply_list list applicants list for worker
p-selfish real probability of non-training strategy
pr-rate real profit rate
CS integer duration of non-training strategy
CU integer duration of training strategy
payoff-s real average payoff of non-training strategy
payoff-u real average payoff of training strategy
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(Table A2) State variables of workers

o)
ry

variables value explination
id integer worker id
num_firm integer employer id
ability real ~ N(5.2) worker’s ablilty at labor market entry
pstock real productivity
T integer experience
FT integer experience at current firm
pre_firm integer employer id at t—1
pre_sect integer industry id at t—1
wage real, initial value=b |wage
pef_level real=[0, 0.1, 0.2, effort expenditure paramenter

0.3, 0.4

trained binary whether worker is trained
unemployed binary whether worker is unemployed
offer_wage real offered wage
offer_firm integer wage offer employer id
offer_list list offered wage list
age integer age (25~ 60)
move_yn binary whether worker moved firm
ind_move binary whether worker moved industry
effort real effort expenditure
work-for-selfish| binary whether worker works for non-training firm
ef_list list c.d.f of effort expenditure strategy
es_list list duration by effort expenditure strategy
em_list list average payoff by effort expenditure strategy
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(Table A3) global variables

variables value explination
nworkers integer number of workers
ail-list list list of experience productivity
di-list list list of discount rate
e-list list list of firm-specific productivity
e(-list list list of training productivity
meffort real mean of effort expenditure
meij real mean of firm-specific productivity
num-diedfirm |integer number of bankrupt firms
scapital real social capital
min-ind integer min-productivity industry
coin-list list random number list
alt_firms real, initial proportion of training firms
value 0.5
traincost integer, initial training cost per worker
value 10
tr real effort expenditre transition rate of wage to training cost
serarch-ratio |integer on-job-searching proportion
lamda real learning speed
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Abstract

This study investigated the relationship between companies investment on
training and individual workers efforts by an agent-based model. We
simulated a virtual society where heterogeneous companies and workers
carried out production. The results showed that initial proportion of companies
investing on training was negatively related with the return on training
investment and investing on training was not good strategy in most cases. The
faster learning speed was, the worse investing on training was and cut-down
on training cost increased the total production in the economy and the
proportion of training-investing companies. And, if the government supports a
part of the training cost of companies, the total production of the economy and
the proportion of training-investing companies also increased. Compared to the
case of cut-down on training cost, it was found that the government's support
was more efficient. On the other hand, expenditure of labor effort was kept
stable.
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