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Can a Single Index Measure National Power and Happiness?

RE Zt
NAGANO Tatsuya

Abstract

Pessimistic views have always been around. In recent years in Japan, the depreciation of the
yen has led to a growing number of comments such as "Japan has become poorer" and "Japan is no
longer a developed country" based on the view that the value of the currency reflects "national
power". Japan's nominal GDP, which had been the second largest in the world after the United States
for many years, was overtaken by China in 2010 to become third, and in 2023 it was overtaken by
Germany to become fourth. Some have taken a negative view of this, expressing concern that
"Japan is becoming more like Argentina" and that its "presence" and "influence" will decline.
However, GDP does not measure "national power", much less the "happiness" of the people. In this
paper, [ will take up typical criticisms of GDP (or GNP) and attempts to develop alternative

indicators, and critically examine them.
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(RFERDRBE=RRFHRED 2 XX <THIE M DENR T DS E ZIFELB NS HEE DA V%
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2. GDP &3 21 AMNER,

HBED GDP 1%, ZOEDIES 2R TOEHIITEROL, ERD G (GEEE) 12> T3
HIFTEERN, 2009 FHIERREATEREIN/-EERFETEDRHOERREHE2008 EhRERERE
A2 (2008SNA) Tl

H. The SNA and measures of welfare 1.75 GDP is often taken as
ameasure of welfare, but the SNA makes no claim that this is so and
indeed there are several conventions in the SNA that argue against

the welfare interpretation of the accounts.

LIROENTWBE, 293, GDP IZ DWW T ERT B APE NI DEATLETEL BT UEHEIREL TS
Lidzn,
GDP |ZB89 53857 R AL T D2 KAITE 57255,

A:TGDP [FE/IEEE RIS TVWSILT 1&T D105

B:IGDP [3E/I &t Z CRIB AR ZRDIZ B> TLVRL (DS,
RICIIZT8WN) I IS I D105

9\ A D5 $70bhb, [GDP [FECEIEZ R TULBIET 1823855 A THAL D, ZDIL
B, SO IR, GDP DEFEE TEHTHEIEL CORNEDENZ 5,

GNP ZBEEL=DIE, YT -7 X3V K(1971 ) —NVIRFEESZEE) - EY, 1929 FEniit
SRR L DAHKERRED XA —INIDOWTKEBIF (7 —7 7 — Bl W REFEOI LB/ ZAHED
BV BUET — 3 % JE 2 - BRER 5/ REN T o/, T T, TV BRI SZ 5701
GNP (358X 7= (RIZIL, HEDEEF M TREN & IS 7= DIZRIFAXNZ), 7 XY KL, GNP 1348
At GEERE) DFSIETIZRO LA IRUSEAL =, ZAUTEERERHE, GDP & fEtDsEL U TR 541
MEDF2NS1255 %5, GDP IZBES 575 U7-38i# L. BiFt: 100 S/ ECH URUER
5Nd,

iz, BHAD GDP AR ARDTHEFEEANI Z[HFE | U8\ WD FRED D D, TIV—LN—2
DFEE T, [ERIE T 2 ERDK T2 T dFEEENNS J& Uiz BT, B AR (E—4
RIS ERE T2 I AN RO ZH =8 0D TV ETERD— A& ITHY), [BESHVE
FIONETIE L RRT NS EO),
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& AE 142000 EADHAL A 12 BADHEE HiNZ L, HED GDP ANiA 2R CldAED
LA%7-) GDP IZHAD 1/10 72, 728, LA%7-H GDP TW2IR, FREDHART ¥ 713 60 (AFEE
TH>THEEKRDIRZY HEFEUSOLVRD T, BIHEROWD MFEHIZ IR, FEE IAX) ADERE
HABIBEA L IO PRIHEEHNIALCLNS 2810519,

R, B D5, 75, [GDP [FE/IWHEIEE CAB AT DI TLVRL(NS, RIS
L)) 1EIEEES 2355 ATOI D, ZONBEE KT 2DIE, UN—N T 27 EhEgB (ca—3— 2
B, B¥ER)IZE5 GNP I3 D A —F72,

T 3T+ K% 1968 FEDAIMREHEEF v X — iz, GNP %I 2% 1To72, 1968 £ 3 A
18 HIZA Y A KRE (the University of Kansas) T1T- /- ZDIEGHZHEN T 17 1 Kk, GNP MBUHE
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HIEDBEXFEER DR UTIIAREL 2 LTz, R RS [T 5,
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Too much and for too long, we seemed to have surrendered personal
excellence and community values in the mere accumulation of
material things. Our Gross National Product, now, is over $800 billion
dollars a year, but that Gross National Product - if we judge the United
States of America by that - that Gross National Product counts air
pollution and cigarette advertising, and ambulances to clear our
highways of carnage. It counts special locks for our doors and the jails
for the people who break them. It counts the destruction of the
redwood and the loss of our natural wonder in chaotic sprawl. It
counts napalm and counts nuclear warheads and armored cars for the
police to fight the riots in our cities. It counts Whitman's rifle and
Speck's knife, and the television programs which glorify violence in
order to sell toys to our children.

Yet the gross national product does not allow for the health of our
children, the quality of their education or the joy of their play. It does
not include the beauty of our poetry or the strength of our marriages,
the intelligence of our public debate or the integrity of our public
officials. It measures neither our wit nor our courage, neither our
wisdom nor our learing, neither our compassion nor our devotion to
our country, it measures everything in short, except that which makes
life worthwhile. And it can tell us everything about America except

why we are proud that we are Americans**'?.

EEREBEZ T, 1T — - rFa— KONV 7 — NRERRFREEIR < I OiEE ) I, Mankiw
(1992, FHERD.ETNTHWT, MIN—=hT AT HIEULDY, BU, 7272 V25, ebhhbiud
GDP 72X % M T 5072550 L 3B RNNNT TS, NI, 7437 1 BT 7= REAE LT
DFEY) Vald GNP IIEEIVE, ZDORTT A7 1 KIFREbES T VAL, UL, GNP IZEEELZ
NOEHLTEST, NANS JEEFESTUVRNDEMNS, WIRDEEZH20),

B DIBFINOISITEA T, [GDP hMEA & M A D TERDITEICRD INDE SR EREHD
(IR 25 JLIWEL TOVRWRITERE &), TOAL)EREE N R(— AL ESER, SR
) D BA L E |DFEZ, $UIN VRODRZEED DB E (L 2)h3dh 7=, —HDETI,
FHIALZ, T5L., BEWRRECRIRRE DT T GDP AYEZ, £FEEIR a7z, UL, B3
IRNANERIZE S TUSFR /207213972, L\ o7z w220,

HREERDZTF 7Tl OWWVRWAEDERIZE 5 TR/ 57 VRN E22), 72703, GNP 753
ZAUE, BRI 00 TIARNE), 213, K& S ERYSEEA X 7 LRI B
=L, EERICES% X213 GDP 13382 %, Tl GDP A& =0 O 7= Z LIZERE L
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IFRITH,
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FI2, —F. FREIHLETEEFVRE DL T H3058 55, FEWEEREL, FlZIE 7 —hCldhi
TAIFERTIN? R E;RDHILTHIB,

Dzl I— R A(1748~1832)i3. PFIEE (Utilitarianism) (DIZI5 O RSN BAFEE the
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EARETHY, 1D A SADIFIL B SADYHILELEDTIENTE DL XN TV (REEHR) &
26)

o

UL, BRROIEFZTIIAN Y LD L DD EHEIFIER)IRS R, I URFEDHEET
BRI DOWTASE, [RIADENEHEIIARATREZ LB RO TS DIZKHMIK 7255, K
(utility) 21, AEXY—E AR HE T 5L TRONSTHEESS, HRLEE A IV TIIRNEAS
W, EHOITELFEHYLEDZ N HIFIBEL TS, A SADRIAE B XADRIADE L SN AKX
WDNIERSNERN, FUT2ADRRE BUE TR I LY TEROEIN TS, TOREER ETEX
MR, TR LW HE 2 NDIHEER kX <EEAINS FEVE D& BBV REICE DO THREL.
EEATCEEL THELUL S LD DIFELLZ LIRS, FIFERN ISR SRR L
INEZTRY,

4. B ERDEH

SN 2T 1 Kl BRIZE > THFE UL ARWERE GDP 2P0 TS EFRD T Y-, ZD E
T. [FHTHNUL. IO ERE R R 28T GDP 2R 2%/ |\ 37Eh 0 155 2
7, HENNZ,

GDP—ERICE > THR UL \GEER(DEEHEE)

EWVSEENTE D5, TOREEROSNEFERDZERE % LY EHE T L TWS 221350
EFHVRNEZ), 12 |3, RRERRESRIE D EEIEORR E 2D\ VTE, GDP MOBREEDE
% B RO BHED HINERDE LR LV IEL KIS 272558 E 2 201372, THU-5A. BRIEE

R MO DHECEERIE S 20BN H D, T I THOONDDMN, I8N/ 585 % TR
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5. TONIZERIBESE BOIRD 72255, DFY | REVEZHETRNONZDITE, ZD5E, 2ES
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YESNT=354, GDP 13382 %, 720, 7=V Tk KD EAMIDIE CIKIT 7= AdMERIZL > TEE Uho
7L, T IVEVES - DISBHERSH, DF | ARRE LB AT D, 7272, NGEKEERAT
EfERFE <RI D, TEOW K& kO TIREEN KSR DI DIBATH LS55, Zh
B BERST HHE AT DS HEE [ X FEEL,

RIEEDISE, BIHEAR FEEE > THEFTIUI IO, TN SEE YD D, TD
5. BREEDRER LN T DEERTHE T EMNIDOWTUIBRREENASTUED, fAZE S5, F
7 E DREEY A N BT S INIHE, TORER, RO/ HEDEEEIMES > TUED,

il 22 HE S, tHFHEF 7 4+ — A (World Economic Forum : WEF)DVEBAERRL CWBEEDY v
=R A U7 TR o X — - 1y TR ZE (Global Gender Gap Report) 11353%, BARIEZ
DZUF VT TIIDEES, 2024 F 6 B 11 BIZARINZ[T 202 —F vy 7 (Gender Gap
Index : GGDITIZEAIL 146 HEF 118 ArTHY, G7 MERETIXI&Z Y MR L XS E30,

2023 FIRDY 2 B —F vy THETCIZZUNUBKECT BT 7 H= AR 8 146 Ak B M= -
7=, BAE 125 Ak o THY 7 I H AR L RN BELERDE | AV INTNS, ZEDAR
ENRRI N, FZU EDOFREEE T ONT | WHHINAGEI R oND T 7 H =R L HAM
DA ZBEIU TRV AIVE§ BB IIRE O > TEEMET X 22540008, (A% 3 Hitge U,
VA M BOTWS ) EANUSIHEF CIRNE TEERITHNDE3T,

M3, VA —F v T IE VBRI O 77 VDL —E —F-v—z, #E (Education)
DI EFOREEE (Health) DA EF CIEMAI AW AT R IIXHLTOSHY, ZNSDDE ClIED A7
ERKFEAEEDMIAVRN, — 7, BATIIBUARCESRZEIZ S5O 2 20EDEIE IR LD
HFZ 5D S MDEEHMEL, BiE (Politics) D/ EF 153 (Economy) DAEFC AT 7 N tg% TFEHT
W5, WEF TIEZNSD & ERLTOBDT, THFEL T HAINIEN 2L LT\ N5 %32),
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Global Gender Gap Index 2024 Edition

I Japan score

; average SCore

Economy

0.568
'] m
g j g
S0.118 ; 0.993 §
& : 5

0.973

Health

M3 I8 —FvvTER(2024 FhR)ICEDS<BADOI71Ib
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ST BNESD FEERTCIILHRRE LD e T Y-V T 550N H D, BHEEI e
FaMICESDIT TR, BHEEDREIT CO S BERBEHEED NI NIR) S B W THEE T
I3 97, TETE, [THERE/2 S D7D DBERE EATT 5 |LIFBRSR, The b, BERX IR
BRI ZEREDMERIM VRS J DA S H 7 E33)

ERRAECL I DS ECMEDEISIZOWTE, BEFEAITO AR, B3I 5 A EAY BRI
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TS ERHY AR EEWMETIR N E 220G |E WS BTG ER % g Aud, Z51E L
TLMDRE I E BN GRS DMDMBZEL DFFTZDHFFN25, BRI AN, FTBTEXRED
DIFZHEZER % U\ MBSETHY , ERIRVL A% & DIESIEHV R P ITIS COBF % 18U TIRIAX
b,

Rz, EREREGATRERRERY) 2 — 3 4w N7—2 (UN Sustainable Development Solutions
Network:SDSN) DSBS B3 T 7V T4/ 2 - A0V Y REEHISIIZAR (RS 72 )W ¥ 5 74D
T —RIIEDOTYERL T S HFAEEIRE (World Happiness Report) & B _EIF7-\, [FREREETIZ,
T4V F Y RRAY 2 —F VG A FEHELWIE BT DT E39, ZOMEETIE, TEMTE->T
REDODNEE 10BN THREDAESE 0JLUT, 0 035 10 £TD 11 BFEDSECTEIDNES
FHHL TE S, ZOFH ZEDWTEE- HISDFEEE L FHL TS, FERITIE TR LAY
7=V H GDP JI1t-2#578% (Social Support) | &5 (healthy life expectancy) IT ALEOSZERD B
(freedom to make life choices) |I'EZ=X (Generosity) |l BYVADIEEE (Perceptions of corruption) |AYAX <
KX TS EXND,

Tl FVF 07 LAEEDIFGHEDERIIARLISZERD7ZA 507 FlziE A0 10 HAY/-
YD BRERE ERRHER S L, SFEEREITFIBHEN Ol TR, 1990 HHTIFAL 10 A%~ DHE
BEEIN 30 NERB%., [EFRKNE | LI =71 5 NI ERRERDY R ZRK LU/ WETET—AN 10
IZASTEY, MHFRHNIEEL SNSETEREN B LW BEIIFHEFET VX I DI U TD
EUNIZERIRTE KT, E/2 ARk BRIV HIVOHTEDNES | jEL THEME /-8R EE
e TS N GEFRCTREIND L\ S I FREREAFHMNLFL. 3V ERED HEZRAREDE
DN, EEET XV I TIE 23 6rChHY . HRGS A1) &4 £72, —R& % BT, fAzfll-TIAF>a
RIZEAERLYEMEE V2 ILHELTNSDES SN ?

Fox VTR BRICEERURN I F (T2 Uiy 7 |18\ -IEENHY  REED T 7 AR
BZOFVANU EFHRE LTS IEA0NS, BRI Z DL S BHAEEII DT, 20
S EARNEIFRZE | (RO U7 DEFHTI B 172335,

5. B— et R LODERER

XTC, ZZCIEA Y (B (GEER) 172D 2115 7-DI2 GDP ZEBIEd 574U T, GDP (IZh5 8
—DIEIEE KD BT DNERD TEZ THIN, TOHEHIL, $ERDE A MMEY D L) S
IZRBENHZLIZRE S 255 H30), A E B EDIEN PRMEHL(GEEE) 12— E$E) TR
N, ZDRNE FBAUSENDT, FEEET IO X9 JDIERERE VL,

7205, KB (1996, 56) THIEEIN TV LI, B—DIgE I35 I CHAMN EEZ 2D
DRERE, Bz, REHHZEDBUEANRIL22DE(A Ee B E)AH DL UL D, A Eld GDP ldAX
DERBERIEC ANV E CHIRI NS ARSI WEE, — 4, B Eld GDP I/ NSO DRI AR
TR B A S RO B S T IRES NV THEVEBRI NS AAVNSWEZL 5, Z0L X, GDPIZE
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DB E—DIEEOBIENFIUAZ I THHIL 2o T A EL B B IFU 1L THILIIREHRAHHD
EAIMY FERDEIA, B—HEDHIRE AR OETEES ELLFHETX A V255, 7ZH8, NERE A
2<OWVR5, [EF VY FEHECEERE) 12V 2 HIh S BIDIECRL THW 2 MK WD TR
MNP CE37)

EOTHIER % B—5iE 3 2 BRORIESE UTE, AZERICESHEND SE EAMRLTE, &
IHEHDY o1 MOBX FITEEN AN AL REETFoNd, FIZIX, BEDIIIZ, FEALITVFU ]
RMEAZNMET VX T IINRRINTNSD, FREIEAE KD SIIIZIEEDHIER TN T hEDFE
EEETEMIEDIOTY oA MAT 208 h 355538,

HEEIAIFKINERINN DG H 2728 UL Do IBFEAMFZ R NI EDER IR A< ZA I A IRRIC
TV NZESTUIE DI TERNZ L, HIHEERENH DIV, FBENENSOWTEEL T
WENSRIERE SEE TR T B N> TURKUITRDE AT, A SO BIEAVR BRAL THSX
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AV R—AR—Y HEELD D |EMERBFENZN L NN 272 8IZ DWW TE [EIRZ,

WAZ, DD B Z & B RN T DN HEND, 2018 EDS 19 FH I TEHEENEX A
BN REERAFRE FEERELAR Y 24— 72 ORREE HE RO MBR L O RIERE i 24— 1%
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TINDEIIT, BENEAEREE ) BIUERGIRE T2 S BT DL\ o B EEE THILT
FHFLDOTIILL BEEROTVDIENOHEELFTODDTIFR N T ER HEHEFCHE%E
IND7= BRI T DEHEDHROERE /- HIGI JERRE UDA DD TIRL BT LT/ b3Es it
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EoTUk BVAAEIL HF, BEhzEINDEETHOHOLUTEULNDTHY, BEILTLEZIEZD
DERIN DT BRI 2R TUE Y, BIDEHR T E R E KDL DEAS, E L, EADER



E N5 H—fE TS ? 17

B UTABS NS DEEZIIEREL COBFEENTDLHREDTH UL, BSIFBE TR R E-T 1=
IO TOBDITTII RN, HATOZIR BODLEL IO NEEREXDLEVDHHIZBETES
TWNBDEAHED,

775 W

GDP *> GNP [XE O IHEHE(GEEE) | 2 R HRIETIFR, UL, AR TRAZEDIT, Y AAT ¢
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L5 NERED EB & IRZN U CRER- PR HEEE R S ZLIIAARECH Y BRI
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2024 £ 08 H 26 H11:10 FdfE
https://news.yahoo.co.jp/articles/b47c7dc58e7d37cdbce5e5a87ba29aabeb993b74?page=1
(Fi&REE:2025 £ 01H21H)

CE2) FECLARERIFATZ SR, 7085, 2008SNA [FHATIL 2016 FNSHHAINTVS,

https:/Amww.esri.cao.go.jp/jp/sna/seibi/’2008sna/kariyaku/pdf/chapter1.pdf
(Fi&REE: 2025 £ 01H21H)

(E3) GDP(Gross Domestic Product : EIPHALEEE) L3 —EHARINICEIN CHi7z I A WS
XY —EADMHHTHED G5 1582, [ENIERRD T HARBIEN VBN ERE CHEL-ITEX
P—ERIEFNRN, 1993SNA DEAIZf-T GNP (Gross National Product : REEEE)
DOEE&I372< 78 27=h%, GNP I3 BRI &700C BRSNS ERE D A U AR E
EEA TV, FHEIIIG T 572 DI VR & BN TR § 5728 AR DO 70—\
{EANEA7ZZE T GNP TldBARENDRSENA % IEHE T HHBUIZ 857728, GDP AM5ED
NBEDNTRH 7=\ HRKEN BB,

(£4) /= VEEERERD Web ¥ MCIk 7 ZA40Y RDFERENRA TRDE TN TOS,

He developed methods for calculating the size of a nation’s income

and changes in it and standardized the concept of gross national product (GNP)
CED5) A%V ¥ GDP 21583 DUEEUL O FIHAIZ T2 S8,

Kuznets joined Wharton’s faculty in 1931, where he began to
develop national income estimates of the U.S.

Kuznets’ book National Income and Its Composition, 1919—
1938, published in 1941, is one of the most historically
significant works on Gross National Product. His understanding

of national economies became virtually unsurpassed as his new
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economic concepts were explored, debated, and implemented.
In fact, he later tried to show the U.S. Commerce Department
that the GDP isn’t always an authentic measure of a society’s
well-being, sometimes upsetting opponents to his views and

theories.

https.//www.nobelprize.org/prizes/economic-sciences/1971/kuznets/facts/
?form=MGOAV3
(FxH&BiE:2025 £ 01H21H)

(X6) HADGDP, 4N ERES HERLIEE — YR N IR G DA
o f LA
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2024 £ 02 A 13 H10:40 JST BdfZ
https:/Awww.bloomberg.co.jp/news/articles/2024-02-13/S7T5NBT1UMOWOO
(FxH&PiE:2025 £ 01H21H)
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NHK
2024 F£02 A 28 H Fifg
https:/Mmww3.nhk.or.jp/news/special/intemational_news_navi/articles/feature/2024/02/28/37611.
html
(FxH&PiIE:2025 &£ 01H21H)
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https:/Awww.rieti.go.jp/users/iwamoto-koichi/serial/167.html
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XOTH%,
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FowmE Online
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https:/Awww.yomiuri.co.jp/economy/20240215-OYT1T50056/
(FxH&PiE:2025 &£ 01H21H)
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FIAIBE=2 R KBS 5—

BiH#E DIGITAL

2024 £01 15 H18:13 HifE
https:/Aww.asahi.com/articles/ASS1H5SDHS1HULFAO1Q.html
(FxH&BiE:2025 £ 01H21H)
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2024 %09 A 28 H 12:02 ffE
https://news.yahoo.co.jp/articles/2601f1af72d1dd75483bb0b5ccffid7876c6f5251
(Fx&BiEE:2025 £ 01H21H)
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[FU) T\ KE-HEIRANTHESMNL, HANIAIK2309HF RV (592JKH) CHANI &L =,

HADGDPIF/2 I RN~ Dh (L)
OB

202406 B 21 H BAfZ
https://homai.co.jp/contents/column/17099/
(FxH&BiEE:2025 £ 01H21H)
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DESREUT, A5, BRI, 38577, B, [BERAIDED 2 ZITTO%Y, Th e 551
UCERZHML TOSDME,

EE L AR D), p.6
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2022 %12 A
https:/Awww.cas.go.jp/jp/siryou/221216anzenhoshou/hosyousennryaku_gaiyou.pdf
(FH&BiE:2025 £ 01H21H)

CE10) TAORDEMEEDIZ T STt — N\FEIFRIER B C—I3iEAER
TR T (SR EAASEE)
EtEE AT rE
2005 %114
https:/Aww.milit.go.jp/singikai’kokudosin/keikaku/lifestyle/3/shiryou3-1.pdf
(FxH&BiIE:2025 £ 01H21H)
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https://japan.hani.co.kr/arti/politics/51214.html
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ROVt BA: - IGDP> T, & ZEA 7
EEREHTE
2024 02 B 15 H17:41 BE
https:/mww.sankei.com/article/20240215-DYX72T3N7JMODL4IT234DDAD44/

(Fr&IEE: 2025 F 01H21H)

CE13) EEAV VY IORUREHRDLSIHRZ 2DI, HYHBLRENE, 2023 £10 A 25
HORDIBIEE > FbRA | CUMREE) Tld, KEIA Y T—Z—DFKEERERFT U ANE
BNV Tt DFEHIET TV Y =D HAD GDP MR NIRANT 4 (EREE\ D
Za—AIDWTLLFDESIZEREZ DU TS,

Fokl FME) £, SIS 3 AreblI TTILE, 345

4 RRZELD L, ) Y I TEHEREENSEL LR/

U TEIWVI)IERTIIHUWNVECE UE DY
FERFIE ESI VR FE TN DR T NS - ZNHVRY)
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Fokl GROBIZIXT D7 Hf C R CE EIIEIFE AL AMROT
WBDT, THIEZZNSFERE NI D, FSHEN THST
WO TLEIS>TOIDELRRA LRI NNERNET

HAD GDP 2R NHRINIT 4 ALERE, FS BT
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https:/Awww.jogr.co.jp/qr/article/105319/
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2024 #11 H09 H06:45 Ffs

https://news.yahoo.co jp/articles/d792c5fc3d559d6bcd69953b6 18439304 148f9a6
(BB 2025 4 01H21H)

(£15) BELFERCERARZLERIR FEEIE) DL I, HAD GDP 4G ERE L=l &
REREDBRNO BRI, BAERDERMEIEH TR0 H5,

[(ZE]T G BAD GDP 232R b3S 85T, RIS
T 4 £1(2023 FD GDP, IMF F#R)I27857-5T
KEEX U TOBTULED, B Ro72hy, KEXSHRHII A
XM TING T K, IBAREARRAELEZ > /=L RS A2
FE AHFELIHIL-ATY & TN RSIDFERZEES,

TIUSBIFAYREI L= A U7, Biah BEROEE RT
DI 2L W OETEHHPARA ChFE M
o T BREINTENINTENE VO USDIFEIEREZS5L
WO L ABABH R T AE L ENTRAHEEE S LA LS
RN T UG R GDP X TAWET &,

[(ZHR]GDP M2 DEDFEEYLEDEHIBEND ZETIHRW



24

et
=

£ W

ZUIZEDNT, BRADSRIIZ R Ur=hE LAy,

(EEZ]IGDP MW FAWSTEN, BUTEWWDS, L FEIT
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38, FLBDAA NV BB RDFEENEMNIAT YT LD, fREEEINEE RO ERE ELL
BYRU TR, SR —RUEADFEDIEB 2 BDHEEZ TSN, W TNAESD,

CE16) Krugman(1994) THEIN TS LT, EFFEZIOWTHRUSBR I URUIES TS [ERR
RSN S IRER I BT BEFLEREAD TESTWS, HFHRET A —F Al
BEMFS S | 2B\ W CERSRS 1612 (Global Competitive. Index:GCl) 1725 & D% FF
UCW%H, BHIIMD—FETHY (BFEIFFHLU TOBITE L) ELEEDFFTIIR, Lz
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Introduction of classes to experience

program control using smart cars
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Abstract

Nowadays, it is said that the autonomous industry is in a period of transformation in
100 years. Electrification of vehicle power and electrical controls are in progress.
Autonomous driving technology has reached that it be put into practical use, and Waymo,
a Google group company, is operating level 4 autonomous taxis in the United States.
Students aiming to become auto mechanics do not study electronic control in depth, and
they are not good at electricity and electronic control. In order to understand the overview
of control by operating a small computer, we introduced a class in which students could
experience controlling a smart car using the small computer “Raspberry Pi”, and we

report on this here.
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Av— I —ERHE T 1%, Raspberry Pi HH A~ — I 7 —|Z-2U Tl& Raspberry Pi & PC
% VNC $%f6¢ L. Raspberry Pi &% —/3— PC %27 747 h& LT, UT— FCTHEIES
e, £ 77472 Ml python TEMET DY 7 F&RoTWDIzd, 7 74T b
® WindowsPC (2 python DA A M=V ZATOMEN DD, — =L T FA47
WOBEH Y 7 hE2EBEIZSEAZ & T, VE—FCAY— b I —ZETIHELTENT
. TR T Ao TEESE L —EHOmNE @I L7,

3.5 Raspberry Pipico® 70455 I U7 #(E

Raspberry Pi pico % E{E9~ 51213 pico D AR > BOOTSEL R4 > % #f L C USB #ki9
&, PCETARL—V L LTRBEIN, PCHOT 7 =L T =T & LidA, 231
IVEAT D, D%, Raspberry Pipico ARICHE SIS &, pico RIETT7 7 — AT = T HE
TEN 5,

Raspberry Pipico A~ — b 1 —OBEIWED T2 OIZ E TIIFARFABREDOEA LI T 72, B
FEERBEIZIX, Arduino IDE % A L7z, Arduino IDE |3~ =2 7R — R Arduino [MIFIZ/ED
N ERRBEREY 7 hTh Y, Fkx7r~A 24— NITxHE L TW%, Raspberry Pi pico
ZEMET DT, USBHEHL TR /A L ZATH DT, A= & USBICHRET DLENH
%o Flo, HHLEZWA—RIZHIGELIER—R~vRX—Y v —% A VA F—/LT5H LT,
&R — FIZxfIad %, Raspberry Pipico W IZKHGE L7e v R —V % —DA VA M=V &7
Too BRIEZTFAE L ATV, FAICABEHERIEDOFI Z1T 572, Raspberry Pi & 572 %
I%. Raspberry Pi =T python = — ROFXH#Z | EIT41T 5 DI LT, pico TlX
Windows PC =T python = — RZFLAL T, HERE LTV 7 =LV =TT v 7T — &
FEITT 5,

3.6 Raspberry Pipico Z{# /M L 7= LED &RRIRDEE

522 ORI HKI<° Raspberry Pi A~ — ‘g a
h— & 8725 2 L 21T 5 128, pico T i o)

LED MATRIX MR 54T S5 2 & 2475 :
Too ZORFRITIZ/NE LED 28 81T 8 41 Tllz
ATED, ZORTRD 2T DI
STV (M2), #1475 LED O kT
i 16 #EF TR T, ¢ 0x00 DL HIZ 11T
GO 1A SO 8T X2 Mhyilli <,

2 LED MATRIX #RRZEE LT
A<w— R I—



A= A—% ML T 0 s o LR DEA

LED #8547 &85 a— FHNICASNT S, kY., FREFFOIEEIZL > T, LED /¥
— 2 HEWSONER L, s SET,

4 FEOD

T T I TRBOIRNVEEL T S T I T ERELTH B ) 2DIZ, Scratch 1T X
57— AMERLE python (12X D A~ — M —Hilill 290 LTz, FAEICKTDET 7 —
2 1707 T 50 L BB-bhroTe] Ea Ay RHY ., HIEOREKGEOHEEL VD —F
DHINLER TEL LD ThH D, 4. BENEEHINAEH L8 - h—E2ARE0 -
TV ETPIREINDN, T OEMITHHTE 2 i & L TRV Lo TV D, HsEICD
WCIEREN TR 217V, 2412 B BhNERI SRR O BT F O EERFRR O 72 12 #
MEENMEDN TS Z EEBAL, FEFZOZEEZYOTH-T=LITHD, L
L. Raspberry Pi & W 72 BHEERFR A RBR S H D I2ITW e b e oz, S%IL, B8 %
B B 22FE 0By @ FLE LS° Raspberry Pi 7 A 7 Z{#H L7 B OS2 % S5
REOFEZATH Z &, RONTZEFRHIN TRIRANTEERFE IOV THEIE 2RO b D
MO ZED, L0 BERERICOWTHMEEZED SN L) BVMHA TN,

pE

VHENEIROTEIIT A U W HBEFENRICL 2 EENFICHW LN D Z 3%, 2021
FIZEH SN TS [3],

2B BT 5 72 0IC[R — LAN PNIZ PC & Raspberry Pi L& T 25 L 52 L7z, ZL—
7 (IPvd D37y BOEFG) BNERDHE, I FEL R TERenol=l=d, IP &6 —
TN—F b X OGO EEZET L, IP 2% E L CHEZR< VNCH#FiNTE D X
IR o T,

3 — X —OEEIZIZ PWM 2 V545, PMW HIlIZIE 12C 815 2 FH\\ 5 729, Raspberry
Pi DFXETRC % on IZT D2 MENRH D, £z, GPIO 18 B &I 528, A—7 14
BREDZOEVEZHEHLTEBY ., Biaabtl 572, config T4 —7 1 4 snd_becm2835 &
Ya—L%& off ICLTHEL,

Y Z0E 0x18 & 2 H#EELTHERT L 00011000 L7220 1 OEFT, DF Y 4, 5FH DAL EHT
LD, ToRNRH — % 16 EEITAEHLT D Processing D 21— KRB A — T — X DA I
TWaH7d, xR LT,
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