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Analysis of Factors affecting the Employment and Distribution of
Young Researchers

—Trends Revealed from an Analysis of Official Government Statistics—

Akira HIGUCHI*

In this paper we attempt to analyze how characteristics of universities affect the employment and distribution of young
researchers in the context of the overall picture of universities and their faculties, by linking micro data from multiple
government statistics and examining such as size, field of research, composition of members, financial structure and
degree-granting function. In this research process, we were able to derive a basic method for linking government statistics
and classifying the functional characteristics of educational and research organizations, also we were able to confirm the
correlation between the characteristics of organizations at research universities and the distribution of young researchers.

(Keywords: Postdoctoral researcher, doctoral education, young researcher, university faculty, university finances)
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%% 220 35.0% 44.1% 8.6% 47.3% 369 55| 38.6% 34.5%| O.1% 15.0% 20.0% 55.9%| 14124 26.6% 5.6%| 67.8%
s 273 40.1%, 612% 7.0% 31.0% 398 12| 33.0% 216%| 125% 14.1% 24.5%, 48.4%| 4366 42.4% 4.9% 52.1%
B 126 | 4375 53.2%] 16%| 45.2% 406 6.3 | 25.4%| 30.0%| 16.1%, 18.3%| 10.8% 45.2% 2,994 | 32.0%, 3.3%| 638%
A% ot 39| 37.8% 59.3% 32%| 315% 39.7| 6.4 37.2%| 24.1%| 16.3%] 13.8%| 21.2% 48.1% 4,601| 38.6% 8.3%| 53.1%
R A 178 36.0%; 64.6%| 2.8%| 32.6% 386 5.7| 33.7%| 38.2%| 17.4%] 15.1%| 15.2% 517% 7.976| 33.1% 4.4%| 62.5%
Wi - A 246 | 35.4% 64.6% 3.1% 3L7% 39.1| 52| 43.9%) 35.4%| 22.8% 1L8%| 14.6%| 50.8%| 13,740 | 26.8%, 7.2% 66.0%
FEE] 179 3585 44.7%] 117%| 43.6% 38.3|  6.3| 46.9%| 34.1%| 16.2%! 24.6%| 20.7% 36.5% 6,390 | 17.8%, 8.5%| 73.3%
HaZofk 99| 49.5% 515% 7.1% 414% 412| 62| 31.3% 29.3%| 25.3% 17.0% 26.3%| 31.3%| 3402 36.4% 6.0% 57.6%
& 308 13.3% 802%, 8% 11.4% 338 57| 35.7%) 25.0%| 29.9%, 27.6%| 13.0%; 20.5%| 38231 56.6% 5.5%| 35.0%
R 293 | 225% 80.2% 2.1%} 111% 360  6.2| 34.8%| 32.4%| 65.0%  102% 20.1% 3.8% 4420| 63.0% 9.9%| 37.1%
i 802 | 17.5% 75.9% 3.0% 21.1% 350 60| 20.3%| 30.2% 445%, 15.1% 31.0% 8.6%| 5869 71.0% 4.4%| 24.5%
=3 565 | 18.4%: 76.1% 5.0%| 189% 35.2| 66| 3L2%| 30.4%| 52.6%  165%| 23.0% 8.0% 4134| 65.1% 7.4%| 21.5%
) 952| 27.8% 65.1% 6.9% 27.4% 366 14| 25.0% 27.5%| 47.0% 13.2% 29.2%! 10.6%| 6846 615% 7.6% 30.9%
i 220 26.8% 914% 4.1% Ab% 368 12| 345% 33.2%| 49.1% 6.2% 22.5% 205%| 2007 82.0% 4.0% 14.1%
5 2 Oft 390| 27.0% T12% L%, 21.3% 37.6| 84| 20.0% 218%| 47.2% 14.4% 32.1% 6.4%| 1427 141% 3.5%| 22.4%
it - aidA 291 23.4% 804% LO0%| 18.6% 375| 14| 29.9% 34.4%| 60.8% 10.0% 21.3%| 7.9%| 6000 65.3% 4.8% 30.0%
LR 388 332% sas% L% 13.4% 398 05| 3L7%| 20.4%| 65.7% 7s% 2L Sd%| 97a1] 59.3% 7.8%| 32.0%
] 271 22.9% 86.1% L1% 12.0% 365| 55| 37.3%) 36.2%| 56.8% 14.0% 16.6% 125%| 6684 57.2% 6.8% 36.0%
] 409 | 18.3% 93.2% Lo 4% 37| 65| 328% 25.7% 67.1% 8% 205% 2.9%| 5149] 77.1%] 5.1%] 17.8%
SR 97| 28.9% 88.1% 0.0% 11.3% 38.7| 94| 289% 37.1%| 58.8% 6.2% 35.1% 0.0%| 1656 75.3% 25% 22.0%
mFh 45| 422%]100.0% 0.0% 0.0% 434| 116| 40.0% 26.7%| 82.2% 4.4% 1L1% 22%| 848] 87.1% 3.1% 8.6%
i 282 | 24.1% 83.1% L%, 16.2%| 37.7| 78| 24.1% 20.1% 56.0% 6.0% 29.4%| 3.5%| 2919 80.7% 4.1% 15.2%
i 10] 30.0%100.0% 00%] 00% 382 89| 20.0%( 30.0%| 90.0% 00%| 100% 0.0% 397| 9L7% 0.0%| 83%
iz 7| 222%100.0% 0.0% 0.0% 357| 64| 37.0% 50.3%| 50.3% 22.2% 14.8% 37%| 599 611% 7.0% 319%
EETH 20| 25.0% 83.3% 4.2% 125% 385| 56| 208% 33.3%| 70.8% 8.3% 125% 83%| 863 36.8% 1.6% 55.5%
% 512| 27.1% 80.7% 2.3%| 17.0% 310|716 27.0%| 30.5%| 62.7%, 10.5% 23.8% 2.9%| 5A450| 72.6%. 4.1%| 23.3%
301[ 32.2% 90.0% 3.0%| 1.0% 317 71.7| 33.6%| 26.6%| 49.5%! 16.9%| 16.6% 16.9% 2.224| 7L.9% 9.0%| 19.1%

169| 34.3% 846% 41%| 112% 381 89| 30.2%| 24.3%| 60.9%| 9.5% 10.5% 101% 2336 | 66.1% 10.1%| 238%

52| 32.1% 88.5% 3.8% 1.7% 406| 84| 423% 30.8%| 44.2% 17.3% 17.3%| 212%| 679] 86.0% 4.6% 9.4%

40| 425%/100.0% 0.0% 0.0% 426 55| 35.0%| 25.0%| 35.0% 2.5% 12.6%, 50.0%|  716] 66.2% 6.4%| 21.4%

ez 41 268% 97.6% 24% 0.0% 382| 68| 17.1% 26.8%| 56.1% 7.3% 22.0% 146%| 576 87.2% 45% 8.3%
iz 19| 63.2%] 04.7%; 0.0%] 53%| 499 14.1| 26.3%| 10.5%| 68.4%  5.3%| 105% 15.8%| 348 | 04.0% 4.0%| 2.0%
W - 116| 27.6%; 72.4%; 0.0%} 21.6% 317 66| 32.6%| 32.8%| 42.2% 12.9%] 19.0% 25.9%| 2.379| 61.3%: 53%| 33.4%
& 87| 3L0% 90.8% 0.0% 0.2% 37| 80| 39.1% 28.7% 50.6%, 10.3% 28.7% 10.3%| 1050 77.4% 2.1% 19.8%
EFZ0f 123] 341%: 886%. 33%| 8.1% 389 75| 28.5%| 20.3%| 56.0%, 8.1%| 22.0% 13.0% Lbb| 65.1%. 5.1%)| 20.2%
EZ 1480 | 37.0% 79.1% 34% 17.6% 392| 81| 33.6% 29.7%| 54.4% 6.2% 3L6%. 7.8%| 81810 47.1% 8.1% 44.3%
5 104| 18.3%: 80.8% 0.0%| 192% 36.2| 5.9| 5L9%| 48.1%| 26.9% 6.1%| 43.3% 23.1% 8,780 | 44.0% 3.5%| 52.6%
ELS 146 | 27.0% 65.1%] 55%| 20.5% 380 88| 29.5%| 32.9%| 50.0%! 7.5%| 38.4% 4.1% 7.012| 30.7%, 7.7%| 616%
EE 6| 833% 833% 0.0% 16.7% 422 48| 50.0%| 66.7%| 833% 0.0% 0.0% 16.7%| 10,795 | 20.4% 201% 59.5%)
izigz o | 154 37.0% 812% 06% 18.2% 386| 6.2 33.1% 3L2%| 40.3% 7.8% 188%: 33.1% 8748 24.3% 10.7% 65.1%)
Las 182] 29.7%. 59.9%  4.9%| 352% 365 56| 40.1%| 28.6%| 22.0%, 17.6% 22.5% 31.9% 4801] 27.6% 4.4%| 68.0%
R 19| 57.9%; 47.0%] 158%; 36.8% 432 6.3 | 52.6%| 16.8%| 158% 0.0%| 158% 68.4% 1891| 15.3% 9.0%| 756%
B 126 | 3175 810K 32%| 150% 389 65| 40.5%| 30.2%| 23.0% 12.7%| 31.0% 33.3%| 13,494 | 37.1% 3.2%)| 59.7%
H - 20f | 109| 38.7% 558% 7.0% 37.2% 39.1| 6.4 | 29.6%| 27.6%| 206% 13.1%] 13.6%] 52.8%| 7,792 | 31.9% 09.9%) 58.2%
x 10,920 29.2%] 755% 3.1% 208% 31.1] 7.1| 32.4%| 29.6%| 45.9%] 12.0%) 24.6%) 17.3%|283,329 | 45.5%, 7.3%] 41.2%
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B TERERER 1 0.655%k 0635k  0.524kx  0.242%x -0.528%k  0.191#k  0.512%k 0. 550%* 0.010  0.312#% —0. 348 -0.023  0.502%* 0.020 -0.133%«  0.174%x  0.793%x  0.606%x  0.455%x
RRFIEH 0. 655%* 1 0.303%k  0.323%k  0.5534k -0.432%k  0.163+k  0.325%k  0.400%* 0.011)  0.216%¢ —0. 192+ 0.017.  0.326%x ~0.038) -0.164%+  0.095%k  0.635%x  0.438%x 0. 458%x
sngAn 063w 0303 | 028k O 1iBw 0283w  0.3%es 0680 0706w -0.051 0380w -0.300e 0.6  0.4%w  0.028 0119w 003  0.600e 0875 0247w
Fﬁ75— 0.498%  0.287#%  0.2624x  0.524%x  0.395%x -0.551%«  0.133%k  0.417%k  0.453%k 0.041)  0.160% -0.379%x 0.040  0.324%x -0.021) -0.266%+  0.212%%  0.348%x  0.217%x  0.399%x
FANLH S — =0.412%x -0.260%x -0.225%x -0.491%x -0.325%x  0.507%* -0.036/ -0.381%+ -0.404%x  -0.063% -0.162%x  0.467%x 0.007' -0.279%x -0.017)  0.207%* -0.187+* -0.305% -0.175%x -0.308%x
LERFSI— 0.243%x  0.223+x  0.1724x  0.374%x  0.284+x -0.394+x  0.130%x  0.245%x  0.268%k  -0.072%  0.138%k -0. 209%* 0.060% 0. 285%* —0.002| -0.250%+  0.096++  0.183+x  0.158xx  0.242%x
iR S = — =0.176%x -0.119%x  -0.173%x  -0.303%x  -0.235%x  0.3204k 0. 2544k -0.253%k —0.271%k  0.173+ -0.103+x  0.165+x  -0.048% -0.253%x -0.007|  0.267%% -0.121% -0.157%x -0.167%x 0. 168%x
LE=-ET RS 0.649%  0.478%+  0.435%  0.498+x  0.200+x -0.507+x  0.109%k  0.381%k  0.431%k -0.037  0.238%x -0.237%x 0.004"  0.411%x 0.016/ -0.133%« 0. 114%x  0.487+x  0.419%x 0. 362+
PEEEY S — —0.468%* —0.328% —0.314%x —0.669+x —0.406%*  0.684%x -0.173%« -0.4309%x -0.481xx  0.085%x -0.187+xx  0.299%x -0.063+x -0.417xx 0.054)  0.299%x -0.195%« -0.352%x -0.303%x 0. 455%x
AXRFI— -0.038 -0.020 0. 070%x -0.003 0.028 -0.003  0.053%k -0.057+*  -0.051%  0.125%x -0.172%x 0. 086%x ~0.010 -0.088%*  0.163+  0.052%+ ~-0.107+* ~0.063%x ~-0.061+x ~0.074%x
PN E e —0.122%k ~0. 1126k -0.1410% -0, 173%%  -0.128k%  0.181%x -0.147%x —0.174%x -0. 188 0.037 -0.087+  0.256% 0.022  -0.073x 0.075%  0.186%k  —0.105%« —0.125%k -0.1404x 0. 149%x|
HERTI— 0. 164% 0.138% 0. 1444k —0.0074% 0. 115wk 0. 1104k  0.131k -0.193%k -0.202%%  0.086%% -0 108%x 0. 101%x -0 374%x -0 143%x 0.011) -0.249%x -0.138%x -0.119%x -0.111xx  -0.128%x
BRI ERY S — -0.022 -0.018 0.014. 0.036. 0.019 -0.036/  0.100%*  0.068+*  0.088%* -0.098%x -0.039 -0.026 0. 1864 0.009 -0. 142+ 0. 174 0.035; -0.003 0.034  0.054%x
BREFRERLI— | 0011 0005 0025 0107 0107w 0116w 0118w O.7iow 0126 -0.07x  0.023 0.0 020w  -0.002 0160 -0.24bm 0130w 0.0  0.029 0137
0100+ 0.228%%  0.057%  0.098%+  0.185k+ -0.125%x  0.055%x  0.109%x 0. 120%x -0.035  0.064% -0.073%  0.097#% 0.034 -0.023| 0. 083k 0.011)  0.091%x  0.076%x 0. 151+

0. 050 0.074x 0.026  0.0874%  0.073%k -0.093%x 0.021 0.042%  0.052% -0.029 0.040%  -0.066%x 0. 108%x 0.033)  -0.078+ -0.097++  0.086% 0. 052% 0.045% 0. 120%+

0.010] 0. 127+ 0.003  0.095%*  0.280%x -0.142%x -0.014 0.038)  0.066%* -0.051 0.012  -0.082#*  0.070%x 0.009 0.019) -0.087xx 0.025; 0.038: 0.038  0.173+x|

0.086%%  0.115%x  0.058%k  0.136%*x  0.152%x -0.153%*  0.063%x  0.116%x  0.124%x  -0.063* 0.049%  -0.098%x 0. 128+ 0.046%  -0.074x -0.144%x  0.117%x  0.072%x  0.084%* 0. 177%x|

(TS 0012 0.046 006 0.09e 013w -0.flbw  0.038 0100 0110w  -0.03  0.0%5 -0.00%e 0160 0 ifbe  0.001 -0.12Bw 0123w 0.0  0.031 0143w
0.518%  0.106%  0.736% 0. 1864 -0.008 -0.166%* 0.048%  0.379%%  0.408%x 0.002)  0.275% —0.250% -0.028  0.331%* 0.054 -0.067xx 0.032)  0.539% 0.615%¢ 0. 135%x

0.046; -0.023  0.076%x  0.109%x -0.013 -0.096%x  -0.051%  0.169%k  0.167% -0.060  0.159%x -0.078%x 0.040  0.216% 0.027 -0.012 -0.091xx -0.003 0. 040% 0.017

0.08 0.0  -0.005 0.07te  -0.015 -0.06te  0.00] 007w 0.0  -0.03 018w -0.102e 0138  0.08w  -0.042 -0.04m  -0.012  -0.031  0.005 0.080w

-0.095%x  -0.069% -0.063%x -0.128%x -0.145%x 0. 144%x 0. 225%k -0.020  -0.059xx 0.057)  0.074%x -0.087+% -0.195% -0.032 0.062|  0.595%x 0.000) -0.091%% -0.098%* -0.120%x

—0. 066+ -0.033  -0. 096%x -0. 001 0.028 -0. 005 0.006 -0.108%« -0.098++  0.118%k —0.169+% 0. 118%x 0.004 -0.071#«  0.141%%  0.059%x -0.119%k -0.083%* -0.082%x —0. 080

—0.183%k| 0. 147+ —0.168+* —0.0994* —0.126%%  0.114%x  0.109%« -0.230%x -0.24Txx  0.104%x -0.13%%x  0.121%x -0.383%x -0.167%x 0.044) -0.206%+ -0.159%x -0.140%x -0.133%x  -0.148%x

0.041)  0.197% 0.018  0.169%x  0.339%* -0.220%x -0.001  0.088%x  0.114x -0.073%  0.055% —0.142%  0.166%* 0.024) -0.082%% -0.186% 0.071x 0.057+  0.055% 0. 244%x

0.050 0.064%  0.071%k  0.151T#x  0.123kx -0.160%x  0.201%%  0.188xk  0.212%x —0. 140%* 0.017  -0.125%  0.347+x 0.035 -0.216%k -0.326%%  0.182%k  0.073+x  0.098%* 0. 209%x

0.012 0.046. 0.026  0.098+%  0.135%x -0.115%x 0.038  0.10T%x 0. 110% -0.038 0.026 -0.097+%  0.1604x 0. 115%x 0.001 -0.128%x  0.123%x 0. 054x 0.031 0. 143+

RiER 0. 2345 0.002)  0.307* 0.038  -0. 1334 -0.007 -0.173%%  0.226%*  0.204%x -0.010  0.307#* -0.250%x -0.089%x  0.223%x 0.057|  0.430%x -0.013]  0.196%  0.217%x 0.002
HE - =l - RBR -0.074%% -0.093%% -0.091%x -0.18%kx —0.1274x  0.196%x 0. 111%k -0.088%k —0.105%k 0.012  -0.044x  0.224%x 0.049% 0. 055« 0.058/  0.169%k  -0.065% —0.084k -0.10T#x —0.1254%x|
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CEEEErE 10 0.916%k  0.8504%  0.512%k  0.309% -0.540%x  0.418%k  0.434%x  0.349%k  0.542%% 0.020  0.218%x  -0.266%x 0.056 0. 354%% =0.070| -0. 202%* 0.156%  0.953%+  0.903%k  0.529%|
RRFIEH 0.916%* 1 0.707%k  0.361%x  0.357+ -0.430%%  0.224%%  0.344%+  0.269%x  0.341%x 0.030 0.133%  -0.150% -0.029 0. 2654 -0.057| -0. 162+ 0.103)  0.944%k  0.863%k  0.529%x
ABHANK 08500 0. 7074k 1 0.522%%  0.296%+ -0.533%x  0.716%  0.680%x  0.580%%  0.771% -0.009  0.370%x -0.352%x  0.195%x  0.421% -0.099 -0.247% 0.141%  0.809%+  0.933%+  0.397+x
[Ez5s— 0.464%%  0.2694%  0.442%k  0.545%  0.30T%x —0.555%k 0458+  0.454%k  0.319%  0.581xx 0.090  0.124%% -0.333%x  0.138kx  0.258%x =0.072) -0.265%x  0.215%k  0.438%%  0.379%k  0.300%|
AL H = — -0.320%% -0.204%k  -0.271%+ -0.481#x —0.219%k  0.479%+ -0,205%k -0.287+ -0.113%x -0, 4364k -0.169+x -0.120%x  0.488+x  -0.083% -0.215%* 0.072)  0.150%k -0.179%« -0.288%x -0.229%* —0. 187+
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Linear Algebra and Quantum Mechanics

Shinji MAEDAN*

We provide an explanation of linear algebra which is necessary for understanding the basis of
quantum mechanics. In quantum mechanics the states correspond to the vectors in a vector space
and the observables correspond to the linear mappings. While the explanation is restricted to the
case of a vector space of a finite number of dimensions, it is much easier to understand than an

infinite number case.

(Keywords: Quantum mechanics, Linear algebra, Vector space, Linear mapping, Observable)
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Instruction-guided revision of physics laboratory reports for reconstructing
systematic physical understanding from everyday experiences
—using feedback sheets designed for visualizing misconceptions and operational

(procedural) instructions that guide students in revising their reports —

Shunsuke FUJIT*

Modifying physics laboratory reports is an important opportunity for students to reconstruct everyday intuitions into
systematic physical concepts. This study proposes a feedback method that guides students to recognize the mathemati-
cal basis of physical interpretation. By extracting and analyzing typical error patterns in laboratory reports, common
misconceptions can be identified and translated into feedback instructions. These instructions are consolidated into a
single instruction sheet, which reduces feedback workload without sacrificing feedback quality.

This paper presents a method for systematic reconstruction of students’ understanding through visualization of mis-
conceptions, small-step instructions leading toward proper physical reasoning.

(Keywords: Physics education, laboratory report revision, pattern of misconceptions, instructional prompts,

list-based instructions, “inverse operation’)
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Class of Engineering Ethics on Discrimination
with a Focus on Accessibility

— Ensuring What We Create Deserves to Exist in the World —
Nobuaki ETO*

This paper presents a single session within an engineering ethics course at Tokyo KOSEN. The session focuses on
accessibility, illustrating how discrimination can arise from technological industries, and concludes by addressing the
principle of respect for person. By drawing on specific case studies and sociological insights, the session mediates
between students’ personal thoughts or everyday sensibilities and highly abstract ethical concepts and ideals. The
primary goal is to help students view ethics as relevant to their own research and to understand how ethical
considerations can foster technological innovation consistent with universally valid values.

(Keywords: Tokyo KOSEN, engineering ethics, discrimination, accessibility)
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Fundamental Study on a Nut-Driven Ball Screw Positioning Mechanism

Hirotaka TSUTSUMI*

Conventional shaft-driven ball screws suffer from reduced stiffness and response delay inherent to "two-mass systems."
This study developed a "Nut Direct Drive Ultra-Precision Positioning Stage" using a hollow DD motor to coaxially drive
the nut, thereby greatly reducing compliance and allowing the system to be approximated as an effective single-mass
system within the control bandwidth. Theoretical analysis indicated a 1.5-fold improvement in natural frequency
compared to conventional types. Performance experiments demonstrated stable step response without overshoot even at
an extremely high gain of 500,000 mrad/s. Furthermore, precise tracking was confirmed at approximately 3.9 nm,
validating the mechanism's effectiveness for ultra-precision positioning toward the nanometer range.

(Keywords: Ball screw, DD motor, Feedback control, Positioning, Machine tool)
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Case Study of Academic Collaboration at Tokyo KOSEN

Misaki TAKEDA*

This paper presents case studies of academic collaboration within Tokyo KOSEN, focusing on the author's ongoing
research partnerships with three faculty members specializing in mathematics, robotics, and biomedical engineering. The
author’s research aims to elucidate the mechanisms of human motor control and to develop technologies for motor
performance evaluation. These collaborations have supported various aspects of the research process—including
theoretical model development, biosignal measurement, and data analysis—and have become a significant source of
motivation for sustaining long-term research activities. Furthermore, students engaged in cross-laboratory research and
conference presentations have benefited from the educational synergy created through these collaborations. The findings
suggest that collaboration among researchers with diverse expertise and backgrounds within the institution contributes
not only to the advancement of research but also to the enrichment of educational practices.

(Keywords: academic collaboration, engineering education, interdisciplinary research)
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Computational Domain for Digital Twin of
Arc Welding Using 3D Point Cloud Data

Yusuke NEMOTO*, Togo NAGASAWA*, Mao TANIGAMI*

This study investigates a computational-domain construction methodology for a digital twin of arc welding by using
three-dimensional (3-D) point-cloud data of stainless steel acquired with LiDAR. Point-cloud measurements were
conducted under nine conditions that included plate thicknesses of 1.0 and 5.0 mm, the presence/absence of surface
finishing, and joint configurations, and the point-cloud quality and dimensional reproducibility were evaluated. The
results indicate that, under highly specular (metallic-gloss) surface conditions, near-infrared reflection effects increase
point loss and surface nonuniformity, thereby degrading geometric fidelity. The relative error in the measured length was
on the order of 9%-23%, whereas that in the width was 1%—-6%, demonstrating direction-dependent variability in
dimensional evaluation. To reduce memory consumption in the 3D electromagnetic—thermal—fluid analyses simulation
code, point-cloud preprocessing was performed via representative-point selection and removal of RGB attributes. Using
preprocessed point clouds with sampling intervals of 1.0 mm and 2.0 mm, surface reconstruction based on triangular
elements and boundary generation in a Cartesian coordinate system were implemented to construct the computational
domain. A comparatively uniform solid region was obtained at a 1.0 mm interval, while a 2.0 mm interval led to
nonuniformity due to voids generated during triangulation. Moreover, the reconstructed solid dimensions were
approximately one-sixth of the nominal dimensions, suggesting that the gap-repair operation performed in the scanner
software was not fully reflected in the geometric construction workflow. Future work will incorporate scale correction
and gap-repair equivalent processing and will further impose boundary conditions for the governing equations to enable
3D electromagnetic—thermal—fluid analyses that account for real geometry and torch motion.

(Keywords: digital twin, 3D electromagnetic thermal fluid simulation, 3D point cloud data, arc discharge)
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Item Specification
Product name | 3DMakerpro “Mole”
Accuracy 0.05 mm
Minimum

object size

15mm x 15 mm x 15 mm

Light source

NIR (near-infrared)

Resolution 0.1 mm
Frame rate 10 fps
Scanning 150400 mm
distance

Single-capture
area

200 mm x 100 mm

Body 141 mm x 80 mm x 80 mm
dimensions
Mass 390 g
Output OBJ/STL/PLY
formats
USB interface | USB 2.0
Windows 10/11, macOS
Supported OS | 11/12 (including M1/M2
chips)
Recommended | Intel Core 17 (8th gen.), 16
PC GB RAM, NVIDIA 1060
specification | GPU with 4 GB VRAM

Minimum PC
specification

Intel Core i5 (8th gen.), 16
GB RAM, MX250 GPU
with 2 GB VRAM
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K212 3Tt RBEAF ¥ —, R 1123 Wl
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SBEA X v J— 3DMakerpro [Mole] TH Y, H—2A
X v COREIL 0.05mm, ZEREEREIX 0.1 mm T
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PR AR D, BFRICITERIDE (NIR) 2BV S
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Material | Surface treatment Dimensions Joint configuration
SUS304 | w/ 5.0 mm x 30.0 mm x 300 mm (3 plates) T-joint

SUS304 | w/ 5.0 mm x 30.0 mm % 300 mm (2 plates) Lap joint

SUS304 | w/ 5.0 mm x 30.0 mm x 300 mm (2 plates) Corner joint

SUS304 | w/o 1.0 mm x 30.0 mm x 300 mm (3 plates) T-joint

SUS304 | w/o 1.0 mm x 30.0 mm x 300 mm (2 plates) Lap joint

SUS304 | w/o 1.0 mm x 30.0 mm x 300 mm (2 plates) Corner joint

SUS304 | w/o 5.0 mm x 30.0 mm % 300 mm (3 plates) T-joint

SUS304 | w/o 5.0 mm x 30.0 mm % 300 mm (2 plates) Lap joint

SUS304 | w/o 5.0 mm x 30.0 mm x 300 mm (2 plates) Corner joint
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(F—U—F: $kEfAl, PBLAE, 3D 7V %, 3L CAD, &5 U )

Educational Research on Enhancing Creativity and Technical Skills
through Railway Model Production

Makoto NISHIMURA ¢, Hirotaka TSUTSUMI *k

This study aims to enhance students' technical skills and creativity through railway model production while
strengthening connections with the local community. In recent years, STEAM education has garnered attention,
highlighting the challenge of insufficient curricula for fostering creativity. This research utilizes railway model production
incorporating 3D CAD and 3D printing technologies as an educational model, providing students with a learning
environment where they acquire skills through iterative trial and error. Furthermore, the study seeks to promote social
contributions by engaging with local residents and aims to establish a sustainable PBL (Project-Based Learning) education
program.

(Keywords: Railway Models, PBL Education, 3D Printer, 3D CAD, Modeling)
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Design and Implementation of Computer and Distributed Network
Educational Materials for Students of National Institutes of Technology

— For the Evolution of Computer and Network Education —

Akira TANAKA*, Tsubasa HOSOKAWA**, Hitoki OGAWA*,
Ryohei KAJT*, Katsuki WATANABE*

Tanaka Lab has provided every year “Internet and programming courses” as lectures for the Hachioji elementary-school
science education center since 2012. And we have conducted extension and demonstration lectures and so on of computing
and networking for elementary and junior high school students by using our developed online and standalone hardware
educational materials. An important requirement of the materials for such lectures is how to design them in a way that
would attract learners’ attention. Learners’ behavior during the lectures and questionnaires have been shown that our
materials sufficiently fulfill learners’ expectations. In addition to the many materials already in use, we have implemented
the CPU simulator and the multihop network educational materials for the students in our colleges of technology since
last year. The computer simulator enables the students to observe the internal behaviors of a CPU. The network material
enables the students to observe the processes in a real network composed of FPGA terminals. Both materials are operated
via a Linux server and are used in the regular and advanced departments of our college of technology. Consequently the
students showed improved understanding. Feedback from the younger students can effect improvements of the system
for the students in upper years. Meanwhile, applying the simplified materials for the advanced levels to younger students
leads the younger students to find their future. In this paper, an overview of the educational materials, classroom situations,
newly added materials, the implementation processes and the outcomes are discussed.

(Keywords: education materials, computer system, CPU simulator, multihop network, Linux server, FPGA)
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AWFZETIE Web 77 705 GPS 1§ 2 TS
L, ZONEER%Z FPGA IT-A1F TX DIERE %2 BT
TPICFEE L=, 2k, & FPGA / — RIC&E
B D PR JERE 2 ST 1 D Z E S A[RE L 72 D),
J — FECE L B3R & PR IS ) & BT Tl
FETED XD oTc, THICK Y, @R
0/ — FELE & @ EMERE O BE6R 2 ELURAY IS BRAE ©
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A%, BE LArEE 2R H L CGRiER
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oo = NIZSELTZER, AFZ L RT RO
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p-= b8 7= — B XU OFEROUAEREIC RIET BB
— I L OFIFREEC L 51 & BT —

JERIR ™, TRRUMBE

= b HFEFHELEMTHD p-=tua 7=/ —)L (p-NP) LZDOFHERTHD p-T /) 7=/ —)v (p-AP)
2% Daphnia magna & Chlorella vulgaris \ZJIFE 958 % A L7, Daphnia magna SVEIFKBRERERES L O
Chlorella vulgaris £ RBHEFER % S50E L ECso ZH M L7z, p-NP @ pH Z(bIZfE 5 BHHEO B iR S iz,
—7J7, p-AP X Daphnia magna \Zxt L C ECso lLH T X 7223, Chlorella vulgaris TIXHIMEIZ ECso ZH I T 72
Mmole, Fiz, RBFZETIE p-NP @ pH ZUIZ A o fREEIRIE D2 LI KO p-AP DRFfEFAE 1T X Db TR D
FALZRRGE LTc, ZOFES, p-NP X pH 2342 2 & TR ML, WIEENEE LT, £/, p-
AP TIEHFHOE—27 OHHENR LN, FEEEFEIC L DIEFEBIERHRENTZ, ZNEDORENS, p-NP B
FOFEROBRETOZRE 2T 2 2 L NEE L RBINT,

(F—U—R:p-=huarx /=), p-7 I/ 7=/, BEOE)

Evaluation of the Effects of p-Nitrophenol and its Derivatives on Aquatic
Organisms

—Effects of Combined Toxicity of Simultaneous Exposure to Derivatives—

Ryo SHOJI*, Shuei KUDO*

The effects of p-nitrophenol (p-NP) and its derivative p-aminophenol (p-AP) on Daphnia magna and Chlorella
vulgaris were investigated. The pH-dependent changes in the absorption characteristics of p-NP and p-AP were also
examined using spectroscopic analysis. p-NP exhibited shifts in absorption peaks due to an increased fraction of
dissociated species at higher pH, whereas p-AP developed a new absorption peak over time, suggesting
transformation in its chemical form. These findings contribute to a better understanding of the environmental
behavior of p-NP derivative compounds in aquatic systems.

(Keywords: p-Nitrophenol, p-Aminophenol, changes in ecotoxicity)

1. iIXLwic NTN5, ZO X I, p-NP BLOZDFEIKL,
1.1. = beFBERILAWIC L3 KEBELROBRR R 2GR TEMEbhTnDg, —FT, mneg

VAR, TEHEKIC X 2 AREBRPRBEE 7e> T EVEE KEEZ RSO bamThH Y, 0
W5 U BT, = b EERILEITROENA BRHEB I OREBEIBO TEETHL D, £,
PEaA L, KERBERET (EPA) ICL W EEEE  COVID-19 12X/ T 2 v 7 ORET, fEGH
DHEGRMEE LTHIRESH TS 2, o WAITH LT b7/ 7 = (APAP) DAEFEL
THp-=bua7=/—/ (p-NP) (FEKGLEL, R HEEZEHELIERSERZ Y, 2078, @RI
Al BREPIEASIERSL WD, F£iz, o7 APAP OE#HPERE, t MO, JE
p-NP ODETICEVAEREND p-7T X/ 7=/ —  BEOREETISNG Ok 48 U COKBRREA~ERN
v (p-AP) 1%, TR T 7xrpPoERE  RIESH, JAR0HTK, HFEK, SOBK T ng/L
FEHZ AW SN TS, ZLT, p-AP S E 51 2D mg/ll DA TR TWD I, £z, —iK
BILSNTERSND p-t Fux/ v (p-HQ) 1 W APAP AT K 23 fRie#s 737 < 4 —ERE
BHREGROELILA, Yt e LRI E 128D APAP DIKSFRIN B E D, p-AP DAL

* WVE TR
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SnpEHmbENTNWS YD, LT, 1 IR T &
21T, pNP B L L DOFERILT =/ —/VEHKE
D, para (LOEREIEDELR D LW o o iEE
D, Z OREEDZEFLINKH T O RECMEBER
RSB R RIE L, BMERHEOEWICEEE T 50
MRS 5,

OH o OH
—
0‘/‘““‘0' OﬁN\O- NH,

p-Nitrophenolate ion ~ p-Aminophenol

(AREERY)
OH
OH

Hydroquinone

p-Nitrophernol
(FEREEERY)
o]

¢

0 -
Benzoquinone

1 p-NP & ZOFFEROMHEE D

Phenol

12. WFFEEER
ARFFETIE, p-NP @ pH #EIC X D@tk Z (b %
HONZTHZERHME L, pH 22 bS5
R, Wik ERER S L OB RIEE
AR E I L=, £72, p-AP T & D FSHlEK IR
ERB B LA RIAERBR L I Lo, 35
TII KM BFAD Daphnia magna, KPERGHE
EEFHD Chlorella vulgaris ZfEH L7z, F£7=, p-NP
DFERTH D p-AP WKITEfET 5 2 & T
SHENEALT D720, F OFER D T2 DI REERGE
T L ATERSN AT Gy S EE R ORI R D 2L A B

gL,
2. MEGE
2.1. Daphnia magna 5%

AL THY $% 9 Daphnia magna 13 OECD 7 A
NTA RZ7A4 2 No2ll THWHILTWD M4 B
M2 T, 2243°C, 12 IWFfRIA/12 e ]IS O S T Hs
LY, £, WukHERBRICAE A L7
Chlorella vulgaris FHD AAP Bt (1) <, fEH
L 7z Daphnia magna |34:%% 24 WeRILIN O S AT

&b,

80

(% 57 &)

# 1 wMRBR TN L7z AAP B5HH AR (mg/L)
NaHCO; 15.0 Na;EDTA - 0.300
2H,0O
NaNO; 25.5 H3;BO3 0.186
MgCl, - 1216 MnCl, - 0.415
6H,O 4H,0
CaCl; * 441 ZnCl, 0.00327
2H,0O
MgSOy - 14.6 CoCl; - 0.00143
7H,O 6H,O
K>HPO4 1.044 Na;MoOy * 0.00726
2H,O
FeCl; - 0.160 CuCl; - 0.000012
6HO 2H0
2.2.  Chlorella vulgaris ¥53&

AHFGETHY K 9 Chlorella vulgaris (NIES-227)
X AAP E5HIIZ T, 2242°C, MRJE 4000~5000 lux,
16 IRFfHIHA/8 IRpfHIg, BR5(E 200 mL/min D& T
AR R 2 LTc, ZOMREERE L2 D& AR
ERBR A L7,

23. HABREROFH

AHFFETIL p-NP (FUJIFILM Wako Pure Chemical
Corporation, Osaka, Japan), p-AP (FUJIFILM Wako
Pure Chemical Corporation, Osaka, Japan) % z1EH)
B L UTHEM L7, kPR E RS L OVE RIS
RO D ERIE AAP B HUCYASE L, 0.1 mol/L
KEEAET MU v LOKEHE (FUJIFILM Wako Pure
Chemical Corporation, Osaka, Japan), 0.1 mol/L ¥
/% (FUJIFILM Wako Pure Chemical Corporation,
Osaka, Japan) CpH Zif#& L7,

2.4. Daphnia magna HEPKFEERER (48 FFfE)
Daphnia magna WEVKHLEERD p-NP X 0~80
mg/L @ i G PH CHRER L, 23+2°C, MR
2000~3000 lux, 16 WF[EIBA/8 HEfHIIE D OLEAE T
48 WM ZEhE L7z, F7-, KREICONT ST
ED3ETHEN L, MBI 24 B Z &1
AR 2 R U 7o vk PR 2R Is 2 A AFE A )
5 (1) XTkodTe,



B, Tk : p= e 7z /=B LU OFERDOYIKARICKIT T

(1)

Se VEATHMEARSL, S D3HEVKPRE S Lo @ik ©
HDAFONTIFKLEREZ R VAT 4 v 7RI
HTEO THEEMRMHREZERL, o HE
TERERARDN D ECso & KX 2 PR BRI 4
th U7z, Daphnia magna Wk FH 570051 TR AR
% pH6.5 THEE L7-b D&, pHS.O THE LG
DT 2 |\ Lz, E7, p-AP I X DilEKILE
BRI 0~12.5 mg/L ORI T pH6.5 [ZFHHE L
TEEL, ZOMOSMIE p-NP TOBEKBHER
Bk & [FIBR OO Sefth T30 L 72,

2.5.  Chlorella vulgaris A5 FHEREX (48, 72 FFfE)

Chlorella vulgaris £ REBHEFRERD p-NP (X 0~45
mg/L O FEHFUH THREE L, 2322°C, ME
3000~4000 lux, 16 KE[EIH/8 BERINT O JE 44 T C 48
WREMSEHE L7z, BRI OW T3 ETEmL, &
BRBALEDN S 24 B[ Z L2 72 BRI £ CRfuE B
ZRE LT 30N/ R R D AR 1 % (2)
XTHEL, Q) ATHLNLIARMEREZY
AT 4w 7 AUTY TUED THEEM IR Z FE L
7=

InN,, — InN,
Mzn—o )
tn_tO
He — Ue
I, =—— 3
m o 3)

No X to RE AR O IR L, N, 1% ¢, e O
BEZRLTWD, 22 CHG M
o ECso L=, 72, p-AP ICLD4AEM
FFBRIL 0~10 mg/L DR EEFIPH CTHERii L, £ O
DEAET p-NP TOARMERER & FRO ST
Fht L7z,

2.6. pH B I URHFFET & ORINER

AAP EFHIZIRD> L7z p-NP % AAP B3 CAIR
L, 0.1 mol/L KE&(t7F ~ VU 7 AKEHE & 0.1 mol/L
ik % > C pH6.5~8.0 IZFHFE L, 10 mg/L O p-
NP A 2R LT, JFE L7z pH Z & I2ENTh
SO AT LR ORI R &2 e LT, 72,

v

iy

i

p-NP @ pKa 3 7.08 ThHHZ &, LT (4) Hic
RE AN E =Y oy AL E DR B, p-
NP 3fEffE L CW ARG Z IR L2 Y, £72, p-AP
Z AAP BEHHIZVEMR X HTh 5 —E DR T
BREZWELT,

[A7]

Ty )

pH = pKa +log

3. fER
3.1. p-NP ® Daphnia magna ¥ X O} Chlorella
vulgaris \[Z R THE
p-NP (2 X% pH6.5 ¥ LN pH8.0 IZHITH

Daphnia magna 35 KO Chlorella vulgaris \Zx4 %
HEEARER 2 127, X2 XD, pH6.S &
1 Daphnia magna (=%t % ECso 13 4.85 mg/L,
pHS8.0 S5 TiX 5.37 mg/L & 72V, Daphnia magna
(2R LTSNS K o T 2 EDPIRBE N,
BREE4E ClX Daphnia magna \Zxf3 %5 ECso 1% 4.7
mg/L & HEINTEY, pH6.S FKENIFE A ETH
U L2729, UL, pH 2 pH6.5S &
Chlorella vulgaris (\Zxf9 % ECso 1% 22.7 mg/L, pH8.0
ZMHTIE19.1mg/L & 72, Chlorella vulgaris \Z %}

LCHEMENKEL o Z LRI T,

1.0 — A
— — Daphniamagna (pH8.5) : / [#
- —- Daphnia magna (pH8.0) : | {I
-— Chlorella vulgaris (pH8.5) : t i
08 (v —- Chlorella vulgaris (pH 8.0) ! I
] jf
N I
] N
g h
~06 [~ PO
E £
~— ; I;
=2 I I
04 - oo
[ )
; . i
S ;
P
0.2 - Yoo
!
o
-‘51
’4
0.0 Tt il e Rl
_2 1 1 2
0 10 10 1 10 10

Conc.(mg/L)

2 p-NP @ pH 722 & % Daphnia magna ¥ X O
Chlorella vulgaris (=5t 2 F & A1EH iR
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3.2. p-NP @ pH OELIZ & ZARHEER L JEfREER
DEIE

pH IZ X DB OFIG D2 A (4) Tk -
TRz, pHN 6.5, 7.0, 7.5, 8.0 D& &, R
BOEENZNEI 21, 45, 72, 89%L 7272,
W, pH23 6.5, 7.0, 7.5, 8.0 DL = DRI E
B 31T T, R THELNZ X 1T p-NP Off
BRI 400.5 nm DR & IEFRBER 0D 319 nm D
ENRESLBHLLTWADZ ERNGhoT-,

0.9

08 |

o
]

0.6

Absorbance [-]

o
w

500

400
Wavelength [nm]

3 pH BIOWINI R

200 300

p-AP @ Daphnia magna ¥ X % Chlorella
vulgaris \ZRIETHE
p-AP D Daphnia magna ¥ X O Chlorella vulgaris
Zxo HEEHRRZE 4 1277, K4 LY,
Daphnia magna @ ECs % 3.12 mg/L & 7257273,
Chlorella vulgaris D ECso (I TX 22072, BE
1EDMFIE TlX Daphnia magna @ ECso 1% 0.24 mg/L,
Chlorella vulgaris @ ECso IXHH S AL TR,
Pseudokirchneriella subcapitata 1% 1 mg/L # & #55
SITEY, Daphnia magna DFEFIL—HrRK X <

3.3.

72579,

(% 57 &)

10 |—. ¥ - Daphnia magna 48 h el
---e--  Chlorella vulgaris 72 h ',’
08 |
D06 !
c 1
o 1
a '
04 |-
v
02 v/ H
0.0

1 10"

10°"
Conc.(mg/L)

0 107

4  p-AP 2 X D Daphnia magna 38 L
Chlorella vulgaris (=5t 2 F & AEH i

34. p-AP ORHFRIC X 2{bFEBEE L

p-AP OFEFIFEIC X WU D2 b2 X 512
AT, PR THS 24 B E TlE 231 nm O B —
T IMRKREL 2o TND03, 48 RERMLIRR X LT,
F£72, 360 nm (PHEICHT LW E— 27 BB L -,

0.7
06 L 1 hour
1.5 hour
05 w2 hour
w3 hour
— =24 hour
D 04
g 48 hour
o
e
S —72 hour
203
=
0.2
0.1

200 250 300 350 400 450 500 550
Wavelength [nm]

5 KRG IC & D p-AP DYWL DAL

4, B
£ 9%, p-NP @ Daphnia magna \Z*3 % ECso I

pH6.5 44T 4.85 mg/L, pH8.0 5T 5.37 mg/L &
72572, LML, Chlorellavulgaris Ci% pH6.5 51
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T ECso 7% 22.7mg/L, pHS8.0 Z:f4+C 19.1mg/L & 72
D, pHX EFRTHZ & TEMENMREY, Daphnia
magna & 1ZHOFER L 7257, Z OFERIT p-NP D
fRBER & IEMEBERL ORI G NI G- L TS EB D
L%, p-NP @ pH6.5 St DR DEIG S 21%,
pH8.0 514 TlL 89% & H) 0% D ZEN B 5, T DFEf
BAE RT3 I TR RO ZE(E —H LT
v, pH EFICHEo T iREERL OB A a8 T & T,
— XA SR B 203 FEFR B |2 b~ TR MED 15
<, MR A EE LT W ERF LTV D,
L72i3o>C, BRI/ 7y, D F 0 EMREER 3
%\ pH6.5 5:1F Tl Daphnia magna ORNIZHELY
AENRT L2, BENRRE ST EEZBND,
WZ, Chlorellavulgaris IXFEMENSTRE - 7273, B
& HBSE Tl E N B 5, £ LT, mEIT
HARAEI 72 H 78, IR I TN & H OV
DFVREET D2 L TEAMRERICEEL 52T
WHHREME LB X DD,

p-AP @D Daphnia magna \ZX4 % ECso IZ 3.12
mg/L EHEHTE720, BREA TlE024mg/L &
HINTEY, R TIET—AMREL holz, K
42 ClX OECD 7 A A KA > No.2ll TH
WHATWD M4 B TlE7e <, AAP 54 W
ClEPKBRERBR 2 S0 L7z, AAP B5HliT M4 55
(ZEE, B HE EEEAZ pH AR EH 2 55> NaHCOs
MIMFIFEEENTND, O pH FEEEHIC X
v, p-AP DAL FIERERL /oy iR 2B S5 L T b & 5
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Comparison of News Article Classification Models Using
Automated Machine Learning
—A Case Study of the Changes of Defense Capability Debate
in Asahi Shimbun Editorials—

Hiroharu MATSUBARA***  Masato NAKAHARA*** Hodaka SAITO****

This study examines how automated machine learning (AutoML) can enhance text data visualization in social science
research. Japan’s sharp policy shift toward increased defense spending after the outbreak of the Ukraine war provides a
socially significant context. Using 116 Asahi Shimbun editorials related to defense capability published between 2012
and 2022, we developed 17 visualization models using AutoML. Among them, models employing clear color coding most
effectively captured changes in news framing over time. The findings show that AutoML-supported visualization enables
efficient text analysis and yields methodological insights into feature words of media discourse on policy transformation.

(Keywords: Text mining, Quantitative text analysis, Word Cloud, DataRobot, The exclusively defense-oriented policy)

1. INTRODUCTION

Recent advances in information and communication technology have driven the explosive growth of big data and
promoted the spread of data science across many domains. Global data generated and consumed was 64.2 zettabytes
in 2020 and is projected to reach 149 zettabytes (trillion gigabytes) in 2024, more than twice the 2020 level (Fig.1)
D, These developments have created fertile ground for quantitative text analysis and text mining in the social
sciences; such methods are now widely used to support empirical studies of political discourse and collective
attitudes 2. Recent studies increasingly use supervised machine learning to classify, code, or predict news content.
Yet most still rely on a single algorithm, rarely comparing alternatives or testing robustness to model choice, even
though small performance gaps can reshape substantive interpretations . To address this limitation, this study uses
automated machine learning (AutoML) to compare multiple models and guide algorithm selection for news media
analysis. As a case study, it examines the intensified debate over strengthening Japan’s defense capability after

Russia’s invasion of Ukraine on February 24, 2022, as a rapidly shifting arena of political news discourse.
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2. LITERATURE REVIEW

The debate over strengthening Japan’s defense capabilities intensified after Russia’s full-scale invasion of
Ukraine on February 24, 2022, which many in Japan viewed as a turning point for European and global security. In
this context, the Kishida administration’s proposal to raise defense spending to 2% of GDP became a central policy
issue and a truly epoch-making shift away from the long-standing informal 1% ceiling, introduced in 1976 and
maintained—aside from brief departures under the Nakasone administration—as both a fiscal guideline and a

powerful political and normative boundary symbolizing postwar self-restraint and pacifism ¥. This ceiling was

6)ss 7) >

embedded in a broader “culture of anti-militarism *”” and “utopian pacifism ”,” reinforced by a series of informal
taboos identified by scholars such as Kenneth Pyle, including strict limits on overseas deployments, collective
self-defense, power-projection capabilities, nuclear weapons, arms exports, defense technology transfers, military
spending above 1% of GDP, and the military use of outer space, all of which encouraged Japan to maintain only
minimal and exclusively defensive capabilities ®.

Within this normative framework, the concept of an “exclusively defense-oriented policy,” articulated in the 1970
Defense of Japan (Annual White Paper) and grounded in Article Nine’s prohibition on using force to settle
international disputes, defined the acceptable scope of “defense capability” by limiting military power to the
minimum necessary for self-defense . Capabilities that appeared offensive or power-projecting were therefore
viewed with suspicion, and proposals to enhance defense capability often faced strong normative resistance and
fears of “remilitarization,” making even modest changes in force structure, equipment, or budgets politically costly
and socially contested. The December 2022 decision to significantly increase defense expenditures thus signaled
the erosion of what had long functioned as a political taboo. The rapid December 2022 decision to significantly
increase defense expenditures therefore signaled the erosion of what had long been treated as a political taboo. The
war in Ukraine prompted many citizens and policymakers in Japan to reconsider assumptions about the durability
of peace and the role of military power in deterring aggression '?. Rising concern over China, North Korea, and
Indo-Pacific tensions has strengthened calls, especially within the Liberal Democratic Party (LDP), to expand
Japan’s defense posture and move toward a 2%-of-GDP spending target, making the abandonment of the
long-standing 1% cap politically highly significant.

Against this evolving background, this study analyzes newspaper editorials published under LDP administrations
since 2012, with particular emphasis on the period following the outbreak of the Ukraine war. Its aim is to clarify
how the notion of “defense capability” has been framed, contested, and partially redefined in Japanese media

discourse, and to examine how the legitimacy of increased defense spending has been debated in these editorials.

3. MATERIALS AND METHODS
3.1. Text data from news articles

Referring to previous studies that use binary classification tasks for quantitative text analysis, this study constructs
a labeled article dataset for supervised machine learning ¥). For the analysis, we use 116 Asahi Shimbun newspaper
editorials published under LDP administrations since 2012. These editorials, dated from December 2012 to
December 2022, are identified by searching for “defense capability ([/if#/7)” in Asahi Shimbun Cross-Search 'V,
Asahi Shimbun Cross-Search from the Asahi Shimbun Company is the largest newspaper article database in Japan,

permitting searches of 16 million articles and advertisements from more than 140 years of the newspaper. In this
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study, we analyzed editorial articles that express the newspaper company's own views. To perform a supervised
machine learning binary classification task, a dataset is constructed by labeling editorials published before the
Ukraine war as “0” and those after its outbreak as “1.” The resulting dataset includes 82 pre-war editorials and 34

post-war editorials and uses the headline (article title) and text (article body) as input features for the models.

3.2. Modelling Setup and Visualization in DataRobot

This study adopts text mining as a method for visualizing news articles, combining quantitative text analysis with
Word Cloud representations. Quantitative text analysis counts how often each word appears in the dataset, enabling
the identification of salient terms and overall tendencies in an objective and systematic way > *. Building on this
idea, the analysis uses supervised machine learning with the AutoML platform DataRobot to classify two news
article datasets—before and after the outbreak of the Ukraine War—according to differences in feature words.
Feature word extraction is conducted by a data scientist, who operates DataRobot and selects suitable models from
the resulting Word Clouds, and two researchers with PhD in political science then qualitatively interpret the selected
Word Clouds, discussing how the feature words relate to changes in political discourse. By extracting and comparing
feature words through this procedure, the study clarifies how the vocabulary of the articles shifts across the two
periods while minimizing the influence of the researcher’s prior assumptions and subjectivity > .

Figure 2 shows an example of data processing and machine learning workflow in DataRobot '?. In DataRobot,
the Comprehensive modelling mode was chosen, which runs all model blueprints from the repository. The
logarithmic loss (LogLoss) accuracy metric and fivefold cross-validation (CV) are chosen for optimizing the ML
algorithm training. Within this framework, influential feature words are visualized using a Word Cloud based on
TF-IDF weighting '*, where up to 200 terms are displayed and the size of each word reflects the number of samples

in which it appears, while the color scale indicates its contribution to the prediction '». Red signifying a stronger

positive influence on the target class and blue indicating a stronger negative influence.

Matrix of .
[ Stochastic
Text Variables owggr'rger:gz Gradient Descent Prediction
- Classifier
using tfidf

Fig. 2 Example of DataRobot's data processing and machine learning workflow.

4. RESULTS
4.1. Summary of the classification models

We conducted supervised machine learning to extract binary classification by using DataRobot. Figure 3 shows
the 17 Word Clouds of visualization models generated by DataRobot. The visualization relies on four natural
language processing algorithms, namely the Word N-gram and Char N-gram models 'Y (Models (a), (d), (0), and
(q)). It also uses six deep learning algorithms, including Slim, Deep, and Wide Residual Neural Networks (ResNet)
1517 corresponding to Models (b), (¢), (e), (h), (i), and (j). In addition, six Elastic-Net Classifiers '® are employed—
Models (), (g), (k), (1), (n), and (p)—where the L1 and L2 terms indicate the regularization norms (Lasso and Ridge).
Finally, one Stochastic Gradient Descent Classifier ') is used, corresponding to Model (m). Models (a), (d), and ()
are trained using only the text (article body), whereas Models (0), (p), and (q) use only the headline (article title),
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and all remaining models take both fields as input. In Fig. 3, Models (c), (e), (h), (i), and (j) display clear red and

blue shading, making them especially suitable for gaining substantive insight.

(a) Auto-Tuned Char N-Gram
Text Modeler using token
occurrences and tfidf -text

(d) Auto-Tuned Word N-Gram
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occurrences and tfidf - text
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(g) Elastic-Net Classifier with Naive
Bayes Feature Weighting (L2)

(j) Keras Slim ResNet Classifier
using Training Schedule
(1 Layer_ 64 Units)

(m) Stochastic Gradient Descent
Classifier
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(e) Keras Wide ResNet Classifier
using Training Schedule
(1 Layer 1536 Units)

(f) Elastic-Net Classifier (mixing
alpha=0.5 Binomial Deviance)

(h) Keras Deep ResNet Classifier
using Training Schedule
(3 Layers 512, 64, 64 Units)

(1) Keras Deep Self-Normalizing ResNet
Classifier using Training Schedule
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(o) Auto-Tuned Word N-Gram
Text Modeler using token
occurrences and tfidf -headline

(n) Elastic-Net Classifier (mixing
alpha=0.5 Binomial Deviance)

(p) Elastic-Net Classifier
(L1 Binomial Deviance)

(q) Auto-Tuned Char N-Gram
Text Modeler using token
occurrences and tfidf -headline

Fig.3 Visualization of feature words in cluster prediction by Word Clouds. The size and color of each term reflect

its influence direction and magnitude. Red indicates after Ukraine war, and blue indicates before Ukraine war.
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4.2.

Furthermore, the processing time generated algorithms were evaluated in terms of logarithmic loss (LogLoss).

Evaluation of machine learning models

Here, LoglLoss is defined by Eq. (1).

Here, n is the number of data points, y; is the class label (that is, 0 or 1), and p; is the probability that i;; data
point belongs to dataset 0 or 1. LogLoss indicates the prediction performance and increases the case of the prediction
value that leaves the correct label. By contrast, it decreases the prediction value that approaches the correct label.
Table 1 compares the 17 classification models generated in this study: for each model, LogLoss is reported both on
the training dataset and under cross-validation (CV), and the rows are sorted in ascending order of training LogLoss.
Range indicates the width of the Word Cloud feature. The wider the range, the darker and clearer the letters in the
Word Cloud will appear. In terms of accuracy, LogLoss by training dataset was 0.091 to 0.502, LogLoss (CV) was

LogLoss = == Y7 (y;logp; + (1 — y;) log(1 - py))

(1)

0.303 to 0.597.
Table 1 Comparison of 17 machine learning models generated by DataRobot.
Model Words | LogLoss | LogLoss(CV) Range

(a) Auto-Tuned Char N-Gram Text Modeler using token 198 0091 0377 -0.13, 0.79]

occurrences and tfidf -text
(b) Keras Slim ResNet Classifier using Adaptive Training i

Schedule (1 Layer 64 Units) 186 0.144 0.493 [-0.48, 0.72]
(¢) Keras Deep ResNet Classifier using Training Schedule i

(2 Layers 512, 512 Units) 184 0.144 0.304 [-0.87,0.95]
(d) Auto-Tuned Word N-Gram Text Modeler using token 110 0.158 0.430 [-0.23, 0.58]

occurrences and tfidf — text
(e) Keras Wide ResNet Classifier using Training Schedule i

(1 Layer 1536 Units) 186 0.170 0.354 [-0.96, 0.85]
) Elasjuc-Net Classifier (mixing alpha=0.5 Binomial 71 0175 0.443 [-0.59, 0.45]

Deviance)
(2) gElzzgstlc-Net Classifier with Naive Bayes Feature Weighting 126 0245 0.450 [-0.11, 0.95]
(h) Keras Deep ResNet Classifier using Training Schedule )

(3 Layers 512,64, 64 Units) 183 0.259 0.350 [-1.00, 0.94]
(1) Keras Deep Self-Normalizing ResNet Classifier using i

Training Schedule (3 Layers 256, 128, 64 Units) 186 0.266 0.303 [-0.82,0.96]
(G) Keras Slim ResNet Classifier using Training Schedule }

(1 Layer 64 Units) 186 0.272 0.578 [-0.96, 0.66]
(k) Elastic-Net Classifier (L2 Binomial Deviance) 177 0.273 0.421 [-0.37, 0.53]
()  Elastic-Net Classifier (L2 Binomial Deviance) 123 0.296 0.425 [-0.58, 1.00]
(m) Stochastic Gradient Descent Classifier 117 0.316 0.441 [-0.70, 0.54]
(n) Elasjuc-Net Classifier (mixing alpha=0.5 Binomial 18 0465 0.553 -033,0.61]

Deviance)
(o) Auto-Tuned Word N—Gram Text Modeler using token 23 0.469 0.597 [-0.48, 1.00]

occurrences and tfidf -headline
(p) Elastic-Net Classifier (L1 Binomial Deviance) 9 0.502 0.424 [-0.15, 0.56]
(q9) Auto-Tuned Char N-Gram Text Modeler using token 7 0525 0.612 [-0.35, 0.47]

occurrences and tfidf -headline
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The maximum number of words used for visualization was 198, and the minimum was 9. This is likely because
the maximum value of DataRobot's Word Cloud function was set to 200 words. Models (f), (n), (0), (p), and (q)
were excluded because the number of feature words was small, ranging from 9 to 70, making it difficult to gain
insights from them. Among the remaining models, we then focused on the five models with cross-validated LogLoss
values below 0.4, namely Models (a), (c), (e), (g), and (h). Table 2 compares the top 15 most frequent words
produced by these five models, and Model (e) Keras Wide ResNet Classifier using Training Schedule (1 Layer
1536 Units) was selected for qualitative interpretation because it provides the most balanced visualization of the

words that classify pre- and post-Ukraine war articles in the supervised learning task.

Table 2 Comparison of the top 15 most frequent words for the five models with LogLoss (CV) of 0.4 or less.

(a) (c) (e) (h) (i)

Rank Word [Response|abs freq| Word |Response|abs_freq| Word |Response|abs_freq| Word [Response|abs_freq| Word |Response|abs_freq
1|KE -0.11(43 3 -0.52(53 KE -0.87|43 RE 0.67|52 e 0.43|49
2|55, 0.12(37 ELiE 0.59(45 BUR 0.5241 zE 0.94(49 ER 0.51/43
3|BhfE A 0.16|35 KE -0.61(43 TIE —0.54(41 EEiE 0.75|45 7 -0.51/40
4|EE -0.11|34 EE 0.63|43 7 -0.78|40 * -0.62|42 ®E -0.65|39
5|7 -0.13(32 2E -0.65|41 BE -0.68/39 BE -0.69(39 =34 0.66/32
6|BEA 0.12(31 7 -0.55|40 6 -0.73|33 581k 0.58(32 BE 0.71|31
7| % 0.2131 6 -0.59/33 B -0.86|32 BE 0.65|31 W 0.46|31
8|1+ T 0.11(29 K 0.55(31 K 0.52|31 ER 0.58|24 Hith 0.48|31
95, -0.11(29 Hih 0.68|31 BEA 0.70{31 FH 0.81(22 [ 0.48|27

10| 8 -0.13|28 BES 0.83|31 TR 0.68|31 Tith 0.80(22 BR® 0.55(26
LS 0.12(27 TR 0.59(31 B -0.51|30 Enifh 0.65(21 = -0.43|26
12| -0.12|27 1wEt 0.55(29 alBE -0.76/30 FE -0.59/21 EES 0.39(24
13| DA 0.13(26 [ 0.58|27 Hhig -0.62(27 JLERfE -0.67|20 ®RE 0.52|23
14|H 0.15(26 BR%® 0.74|26 BER%® 0.55|26 BUA 0.64|20 FH 0.68|22
15|Lv> -0.11(25 ERA 0.48|25 FH 0.85|22 54 0.68|20 TR 0.60(21

4.3. Qualitative interpretation based on Word Cloud visualization

Next, the results of the qualitative interpretation are presented. The aim of this analysis is to clarify, for the
post-Ukraine war period, how “defense capability” is framed and partially redefined in Japanese media discourse,
and how the legitimacy of increased defense spending is discussed in newspaper editorials. In Fig. 4, words such as
“attack (H(#&)” and “financial resources (#47li1)” appear in dark red, indicating a strong positive contribution to the
post-Ukraine war class. This suggests that, after Russia’s invasion of Ukraine, “defense capability” was increasingly
linked to the idea of “attack,” and that the focus of debate shifted from treating defense policy as a taboo toward

more concrete discussions of “financial resources” and how to fund expanded defense spending.

Fig. 4 Word Cloud (reprinted) visualizing characteristic words before and after the Ukraine war using Model (e).
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4.3.1 Increasing number of articles containing the word “attack”

Figure 5 shows a sharp rise in Asahi editorials using “attack” after the outbreak of the Ukraine war, especially in
late 2022. Table 3 illustrates this shift in tone through two examples. In the pre-war editorial on March 31,2017
(above of Table 3), “enemy base attack capability” is portrayed in a strongly critical tone. The editorial explicitly
states, “I cannot fully agree,” expressing skepticism toward the proposal. Underlined sections further highlight
concerns that such a capability could undermine Article Nine’s spirit, erode the exclusively defense-oriented policy,
and “potentially escalate the war” if Japan were to attack enemy bases. In contrast, the post-war editorial on
November 24, 2022 (below one) discusses the same concept more moderately, framing it as part of strengthening
“defense capability” and enhancing “deterrence,” yet noting that such deterrence is uncertain and may not

necessarily prevent future attacks, thereby maintaining a cautious view of potential escalation and regional

instability.

Number of articles Changes in the number of articles containing "attack" (2022)
containing “attack”™ 8
2013 1

7
2014 0

6
2015 3
2016 0 °
2017 6 4
2018 3 3
2019 0 2
2020 3 1
2021 5
2022 24 Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec

Fig.5 Increasing number of articles containing the word “attack”.

Table 3  Shift from critical to moderate tone on “attacks” around the Ukraine war.

March 31, 2017, Editorial:

Enemy base attack capability: The exclusively defense-oriented policy becomes hollow

We call on the government to begin considering acquiring the capability to strike enemy missile bases. A LDP study
team compiled this proposal and submitted it to Prime Minister Abe. While the prime minister responded, “I would
like to take it seriously,” I cannot fully agree. While it is necessary to address North Korea's nuclear and missile
development, acquiring the capability to strike enemy bases will not solve the problem. On the other hand, there is a
risk that it will hollow out the principle of exclusively defense-oriented policy based on Article Nine’s prohibition.
(...) If Japan were to attack enemy bases, the Self-Defense Forces could potentially escalate the war.
- Furthermore, attacking enemy bases requires offensive weapons such as long-range cruise missiles. The proposal
cites examples such as determining the location of enemy bases, disabling the radar sites protecting them, and
precision-guided missiles, but these would represent a significant departure from the traditional equipment system
based on exclusively defense-oriented policy. (...) The move to consider enemy base attack capabilities, given the
many issues involved, is risky.

November 24, 2022, Editorial:
Hone your comprehensive capabilities to put the people first and protect your country

The Kishida administration is expected to reach a conclusion on revising three security-related documents within a
month. This could mark a major shift from the postwar, restrictive defense policy. (...) Possessing long-range missiles
would allow Japan to launch them into enemy territory in the event of a threatened attack or as a counterattack in the
event of an attack. The acquisition of enemy base attack capabilities, which has only been under consideration for the
past few years, is a key component of the defense strengthening plan. While this is said to provide a “deterrent” that
would dissuade other countries from attacking, it is not guaranteed. (...) Under Article Nine of the Constitution, Japan
has upheld an exclusively defense-oriented policy. This is a declaration that Japan will not pose a threat to other
countries, and it has likely provided neighboring countries with what is known in international politics as
“reassurance.” Deviating from a principle maintained for nearly 80 years and acquiring equipment capable of
preemptive attack would put Japan in a security dilemma and could accelerate regional instability.

Note: Both articles are abbreviated excerpts from editorials in dataset 'V; underlining and translation by the authors.
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4.3.2 From strong opposition into “financial resources” debates on defense spending

Figure 6 shows that, after the outbreak of the Ukraine war, debates on defense spending increasingly converged
on “financial resources,” especially from August 2022 onward. In the May 30, 2018, editorial in Table 4, proposals
to move toward the NATO 2% benchmark were denounced as “completely unacceptable,” with strong opposition
to “doubling the budget” and virtually no concrete discussion of how to fund it. By contrast, the April 23, 2022,
editorial still warns that counterattack and enemy base attack capabilities could erode the exclusively
defense-oriented policy and spur a regional arms race, but it also questions whether doubling defense spending
within five years is fiscally realistic and stresses the need to secure “truly necessary” budgets while considering
cost-effectiveness. Overall, the axis of controversy has shifted from outright rejection of expansion to

budget-centered debates over the sustainability and financing of increased defense spending.

Number of articles containing : ;
“financial resources” Changes in the number of articles containing "financial resources" (2022)

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

——lo|NM|lw| ol |w

O 4 N W B O O N ® ©

Jan Feb. Mar.  Apr. May  Jun Jul. Aug. Sep. Oct. Nov. Dec.

[

Fig.6 Revitalizing the discussion on “financial resources”.

Table 4 From firm opposition to fiscal discourses on defense expenditures.

May 30, 2018, Editorial:
National Defense Program Guidelines Proposal: The Dangerous Path of “Doubling the Budget”

This proposal, which treats defense spending as a sacred cow despite unprecedented fiscal difficulties and pursues
an arms race that deviates from the principle of exclusively defense-oriented policy, is completely unacceptable. (...)
The report characterized Japan's current security environment as "the most critical situation since the war" and called
for exceeding the 1% of GDP (gross domestic product) target, which has limited defense spending growth. It cited the
example of the North Atlantic Treaty Organization (NATO), which aims for a 2% target, as a "reference point." Are we
really trying to double defense spending, which has ballooned to over 5 trillion JPY, to 10 trillion JPY? It is the height
of irresponsibility to make such ambitious claims without any discussion of funding. (...) It is certainly true that the
Self-Defense Forces need to counter the Chinese navy's aggressive maritime expansion. However, simply responding
to force with force risks only increasing tensions in the region. It is also unacceptable to over-hype the threat of North
Korea's nuclear and missile development, and to use it as a catalyst for building up defense capabilities. While
diplomatic efforts by related countries continue toward peace and stability on the Korean Peninsula, the LDP's
insistence on military buildup is running counter to the trend of the times.

April 23, 2022, Editorial:
The Counterattack Capability Proposal: Its Dangerous Nature Remains

It deviates from the principle of exclusively defense-oriented policy based on the Constitution and risks instability
in the region through an arms race. (...)It contains content that could lead to a shift in the restrained security policy
that Japan has adhered to since the end of World War II, and this cannot be overlooked. A thorough discussion from a
broad perspective is necessary. (...) Regarding defense spending, the government aims to achieve the necessary budget
level within five years, keeping in mind the NATO member states' goal of 2% or more of GDP. Currently, it is around
1%, and with fiscal pressures, is doubling it in five years a realistic goal? While we understand the need for steady
defense development in light of an increasingly severe security environment, the fundamental principle is to
accumulate the truly necessary budget while carefully examining cost-effectiveness.

Note: Both articles are abbreviated excerpts from editorials in dataset 'V; underlining and translation by the authors.
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5. DISCUSSION AND CONCLUSION

This study applied text mining to visualize patterns in news articles on Japan’s defense policy. Using the AutoML
platform DataRobot, it generates models that predict changes in news coverage from 116 editorials and shows that
models with diverse feature sets and clear visual outputs are particularly effective (Fig. 3 and Table 1,2). The analysis
indicates that, since the outbreak of the Ukraine war, “defense capability” has appeared more frequently alongside
terms such as “attack (Fig.5)” and “financial resources (Fig.6),” while attention in the discourse has increasingly
shifted toward “financial resources” and the costs of defense expansion (Table 4).

The findings of this pilot study indicate that comparing multiple models with AutoML can guide algorithm
selection in news media analysis, even with small datasets. Training and evaluating 116 editorials show different
algorithms surface distinct feature-word sets, offering complementary views of shifts in Japan’s defense-capability
debate after Russia’s invasion of Ukraine. However, adopting a LogLoss (CV) cutoff of 0.4 and limiting the dataset
to one decade of “defense capability” editorials impose methodological constraints, so results are exploratory. Future
work should validate on larger, more varied dataset, broaden search terms, extend time spans, and include additional
newspapers to better capture how Japanese media discourse evolves amid changing regional and global conditions.

As of December 2025, Japan’s security environment is shifting rapidly. The tensions in Japan—China relations
have deepened following Prime Minister Takaichi’s November 7 statement in the Diet that a Taiwan contingency
could constitute a “survival-threatening crisis” permitting the exercise of collective self-defense >*). In this context,
machine-learning-based analysis of news articles, such as in this study, offers a useful benchmark for stepping back

from daily events and gaining a more reflective view of Japan’s evolving security debates.
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