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# 4. JP-NET 76 OFFFIUE THW - F—TU— R

F—U— |

] P R

3.2.3 FiFF /T b DT — & Bifs

J-PlatPat |2 L TH JP-NETICLTh, i T — 4 2T 5 bOTEH BN, 20
KIEDF — ¥ HHFFTIC L 0 BB ER TV S bDOTH B, 2 LTHIFTIL, Thb
DEFFF— 5%, —ELTRIEL TV D, ZOF— S &HTHTFF—4 (JPOF—

¥) LT 5.
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JPO 7 =213, FrFlTO—fE¥ v m— R —t Ak - TRtEINDIT—FThH
%, FRFTO—fEF v — R —UE R 6] T 5 Z & T, 1993 £ 5 2023
FE TORBFFEREBUSIRRIE o Te, ZOT —F YA AP RETEZ20DIT,
Fy PU—=ZHATOZ Y u— REIAARETH Y . £ 212 HDD A RaFT~
B L, RTORFT —# 2 43% HDD ~ER L TWe/2&, ZnaiRik LT e
20 SV FRER -T2, 7= BSKEZ T o 72013, 2023410 HHTH
Do BEFFARNMRIZT r HRICKABASND Z L2\ H D L FxDBBGE LT —X
X 202343 H ZA L TICHBESNIZ b DIELEEZEZBNLTEA D,

K, HDD D7 —Z % ar Ba—Z~LEBL ZONFEHERLTZLZA, T—X
ILPDF B &> TWz, ZOPDFIZX LT, 7% A N7 57077 A
PDF2TXT i L L9 & L7z, & 2AN, Zo#AICITRR LT, ZOBEEAIT,
PDF IZASAH S IV C W T — & 03, Wb PDF 74—~ N Cide<, g7 —
X % PDF ICHEHSCY B LT b D726 Th 5,

ZZTCPDF 7 —ZIZ% L COCRME AT Z LICLY, T7F A MEHHT 52 &
LTz, 2ELHEESNZT A MZIZOCRICE D At e bbb aFENTLE
STz, 2O T =L ER L, ZNOHDOT —XIZIXPDF 74—~ v hDO&
HTISO 74—~y L EENTWER, TNOHLTFAINEETEZ L
e TNHDOF—F% —H, Z7ANVATLEADT 4 LT NIITRGEE LT,

3.2.4 BFrRER o AT L DORESE

Fedr 7 — 27T X XA MERUTR > TWE S &b, ENUDBEKEFTRRIZ 2 > TWWRRITH
X, J-PlatPat, JP-NET CEJi L7= L 572, ¥—T— FRENFETH D, JPOT—
VI T — 2 DO S ND OO, ZOFITIT ANZRWELEDO & 5 & O D78
59, HBOLWOLRINREENTNDEINLTHD, ZORMEEMIT HTZDIT, XK
TV EMEINA Y T N =TI IPO T —H R T AL L LTs, MR Y
> & L CiZ ElasticSearch [8] #i%/E L 7=, ElasticSearch X, KE&ED 7 — & L% H
ML LIEMBE Y ThY, mERd— U — MR R R SR 2 "l REIC T 5,
ZHUT XY FEHOARRE ERIZKT HEEDOF— U — RE MR AIREIC LTz,

xR H -T2 b DD, KNI JPO 7 — % % ElasticSearch ~k&#1 L, %
AREICT 2 2 &N TE R, HFEbDIC Lo TUIRKRTHY . £ 62 TEANL
TIHAVDR TR, ABFEOHIIE, H<ETH JobTag & & TORFFT —4
DENEMEZ AN R T2 2 & TH DD, Frff RO REIC LY | FrEF ORI
PEB L TRISND Z LIFIRNEETH D, £/, OCRALEIIIAZ R /R IEH 2 2§
57201, 2TORFFERE OCRMFE L T\ Tk, AEBNZIWIRMAICHEDS
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RNZ EDHETHD LB LT, 2 OMBERRT 5720Ic, 5T —
ZDAR—VHREITZ OCRMI T L2 L &L L, Friafr7 —# D1 <—THIZIX

() LS MAFET B, 2 O EE AV TRFFFROMSEE BT oL b
L7z, BFFRSR S AT DO E FRICRT,

]

-
>
-

m» elasticsearch
wr

-

- READ AT

—>| - 2

-

4. OCR & WP TT — 2 b ORELT — Z i L SR A T 7 AREEE

ElasticSearch Z W THEF L7 & 2 A, ABFFFHERIZE £ 5 ABFET & ARSEF
FFOMIENT 9,421,030 72 o 7o, BEAFOFFTFMR T —E R L DIl # K 512K~

T BADBAELIFFTMRE S AT ML, 1RO —ERX LD b @ENICESITF
o - BUG e Th 5,

* 5. Rt 7B D R

= AN z Ab/—
BB | TR | mopse | 70 TS
FRFES
J-PlatPat 500 FREE 85y 5,660
JP-NET 10,000 2/ 5~10 43 190,256
A1 4577 DB o o
(ElasticSearch) AR By 9,421,030
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ZOMBRFFRBE AT A LT, £OIRTIF—U— REHWTETFT —¥ %
WELZ, ZOF—U— RERE LB, FFTHAARL TS TAl BHERH
ORI W5 9] @ THIE2 (Al a7 ¥ —U— K| [ZEd S Tnizh
5TH D, FEIZOWTIX 2014 FELIREE Lz, BEAEIXFRHEE T, 2014 LIRS
AlLIZBET 2RFNAE L WD B RENTWENETH D,
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#6. MAKFFT —FX—ZA0 b ORFFNE THW-F—U—F

Fop— |
Y e ~ T —=7 C2=i Ve B NN el 1) 22
Bz L7H FHEDH D FHE =a2—FF v bk P S ch N = %
TIT 47T == | YR E~ | Ny Tans—v | Ty Fa—=
7 NG a v 7
08 5l 36 VA RBK R RRFE IR
A—thrxra—4 H O 51k RV~ ISR H
R ITHITR A QFH long short term
RHEBFUE Mo AE R > B FKH Hafs

T oY TR

BT LT Y XA

deep reinforcement

XA ars=rnmr

FEENRE AT —IhA T Y SVM axyva=AFk
TFUENTF AR RIEAR RATT Ry R N T —AT 4 7
XGboost AdaBoost 0y 4 Al ZIBLRE L
BlEE~LT 4 7 A BIET 1 V7 b fEh~La 7 ESHEESEZIN
J— Rz _y R RN T 7 a—F 77 ¥ 1 i BAEHT DA
N F¥ > kAR b BART RS A P— Frbhry—

ITHXA/N— KT AT
N

< /NFT—T b
AT I

JEERE e /T 3
N4

Vv h==a—7
V%

KNGS — A

YRS

artificial intelligence

BRI =2 —T )V

NV AT F—=

machine learning

FEE )L

neural network

iy hL—=1

Hifize L hL—=V

HAHD FL—=

LAV TF—ARAY

7 7 7 FNF—=7
ARy a = AN RS TEMEAL B TA =T T==T
deep Q QI—=7 long short-term K - mEiEdE
generative YR— I Ry Z—< | a7 47 V7 | BENE~T 47

adversarial network

v

Ly gv

A
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HEEh 25 AT —bA LTV F4Yarhl— R RET )V
gradient boost XGBoost Adaboost 7 7 U— M
~ b3 7 AR BENT 2 V7 L WRHmOT 7u—F | "y I7ET IS

J— Rz _Xy7 o

VAT H—RARA

U= Rz T4

Meemy 7T L2y X

Ve KT —=7 7 A
IR T ST I T FHERE BIA=a2—F )b HIFM = —F 1

Bl v Nk

b7 LA

R & D S

T 5

op

deep learning deep belief Q learning TATVa VY —
N REFY L THET—Z K EZEFUS latent dirichlet

<A TETIL WeRNT 7 = 7 77 DA N i
conventional neural R — 1 N AHEE TR B
~nNazZETF VT HEE ST MmN T 7 = 7 77 Y —im

=/ Eavi% recurrent neural TEAEAE & S0 2=VE AN
HAREHLD A 7 R F 14 TroamaT v ey 7 i
TETERIRE S <L a7 iR HEEEI D = A TR Tk
Tro—aTy latent semantic HAZEHA e =R )5 15
77 il e RAmAY I 15 7 7 il MeETNLITY XL

ey 7T LY X A
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4 HARIRZBEEA 2T OEH

4.1 B Fik

Webb O FIEICEDWTHRBHEA T 23R T 512X, Fir7 — % LIET— 2 )
S « BhET 2T o0 E B S (e.g. automatic calculation) . Webb i
XTHRA SN =2 OFFEITIEETH Y, Hili/e 7 L= Y XL TH G - BhFa~T
T A2 ENFEETH D, LL, HARGEOLEN LA - BT L FR%ED
7 =X 5 OIER S TlE e,

4.1.1 180 ZUFRAT & L— L _— 2 S Tk
AAGEIZIIT 248 0 32 AT & B AGER Webb £ (JaWebbNaive)

[1] D HAGELIZIBWN T, 45 - BFa T OFEART LIV X A0 HARGEIZH A
TIE7eWa®, HARGEICET 2420 2T ATICOW TR L7206 BARE] & 5248
WG AZ 2 TG - BiEa ST o7 7a—F & LTRY ThH k5,

[1] Tk, R LZFEE - 5475 VBT 88TV D0, dependency
parsing algorithm (£2 Y & Jfg4r7 /L =2 U X A) (Honnibal and Johnson 2015) [10]
%Hﬂb\“(%%ﬁ BT 2N L7 WO B D, R ZITMITE X, BARE
FEAVERIZ 31T B RESCRRMT (syntactic parsing) O —FETH V) | BAGER OIRIFRIR % fif
*ﬁ L. *%Lkﬁ“éﬁﬁﬁ?/ﬁ@f”*‘ﬁ“(% Do T2T2L. L EHEWMPERD Lic, B
FEROERTFEMROBEESCHEBO DRI FIEBCOWTERDER I EENGEET H T2
b\% (ZIRBRDER D Z T AT 24T 5 Z L IIREETH 5,

AA A A A

TEIS
NOUN NOUN ADP NOUN ADP VERB NOUN ADP VERB AUX

5. £V Z T M DB

ZFZCARZm =7 F T, Universal Dependency (UD) [11] & M3 5 S RERA
WA RE— A I RS AT DA A 2 W= S REfT 2 TH 5 GINZA[12] =fEAH L
7o
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BARPNIL Z OFIZIZEL T D 3 DDALBEMTHI TV D

1. HEEDE : AN E2HFRIIHEIT 5, RREMT L bFHIN D,
2. WA G AT 71 THEIS W BRI LTl A HEE L. 59

¥

o ZOFITIEAF] (NOUN) | #@hF (VERB) &9 a5 STy
o

3. PRV ZUTHAT - HEERIOIRTFRMRZIRAF % 7 L T 535, ZofITix
KEBRIIREITR SN, 72L& 2T obj (HAUFE) . case () &wvvo7z
BIEX 7B H5ShTnb

47 (NOUN) & #Ehia (VERB) (CVEH %292 & LR ofl Tk, EHEOKFRBEN
FET DT 1%

e 7 (VERB) — F§f# (NOUN): (obj)
e ik (VERB) — /7 (NOUN): (obj)

DZOThY, ZnEiv (R, =7) « (W), AR LD 45 - Bhgad <7 ofE
i LTt 22N TES, 2D, obj (object) {kfr4¥ 7

o HFi — 445 (obj)
EWVN DI L ERIGUIAT  BhEART AT AR VW2 Enbn s
FEERZ, FEHDOLMERY Z TN LT REe T, ZofITiE RO RS

DILFHTIZE D  BEFE DR O 72D DY 2T LR OTFIE] &0 9 I OL TR
(2% L CRIBRDR Y 52 it 24T > 72,

CCCCC

X 6. EHEAR Y 2T fRAT DB
ZOFITIE, BhEE & A EREEFRERICH D DIE

o 3 54T (obl)
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DHTH Y | obj A7 5 7 % 5 AFEIRIC & 2 HEE T IIMF/E L 72\, 7235, obl
(oblique) 1K AF % 77 1%, UiZHEEICA T 2AEMGREERL ( [H0) (2 TS
<) Wb L EE - AF~T OBRRE L THIET 2 I REYTH 5,

ZDXHIT, BAGERY TN E W T4 - BT i E R AL & o
HEFEEDMELS R DN D DH, ZIUTRIRT D K 912 AARGESCE BIZA D #EE L
TOHVEHFDOL D ROV EL BT 2720 ThH D, D7, REELITER
V. BARFEZBW TR ZITFETOBERFMATIEI] THOoNE X I REEDA
7 BT O LW EB 2 oND, FELIIRET VT X L0 &
OEBRFER TR~ 5,

DR ZIFENTIC L » THEFT — 2 B X OWH R 7 5tk B 45 « Bhia-L7 2
L. TR SN EICE S FIBICESDWTERBEEA T ZHET S, K
fa Tl Z OFiE% JaWebbNaive & RS,

4.1.2 MorePhraseExtractor D24 : fhia Z 7l & v— b _— 2|23
< Fik

JaWebbNaive THiii T 245 « BiF X7 (LR N TWD, o8 R s HEEOE)GE
WZHY T D HARGEX D] OL 5 2#GEEOIENT, Tl 72 SOV EBLATN H

HNHTH D, BlziE, JaWebbNaive TiE TEBROFLIZITH ] LW ) XD GE
fili, 779) ZHHT o2 &N TE o8, (FEER, 7MW 1T TE v, £, GE

i, 1779) L0 (EBR, FHM) 2BFFOBHRO T DEE & FrarOME 2 Kk LT\ %

R0, WEEOBFIIAEY T 5 AAFEOHEITIZ S O%h, TELFTH L Z L

b Loz, VELGFE GAF - BiFd ST 2 CE WV L ITIEE e R R

ERaT7EHET L ETORERBETH D,

PLE O % i35 7=, MorePhraseExtractor % B % L 7=,
MorePhraseExtractor (% 45 % [V A#G or @] +25 (B : TBREBEND,
Hfa Fht) 260N (4510 o THEAGE] (] ZRoOFHL, €7 vo5E)
ERRDRT BT 5 Z ERFRERTIETH D, JaWebbNaive &3E 5 fild, £l
EhEA O FRER DM, BN F 71XV B4 T & 5 A TR BIR O 23 "I E 7R
ZEThD,

ZNEFEHT L7251, MorePhraseExtractor 134% V) 52 1T AT IC L D AFBMR O 4
T T, Wiy ZRERIOHFED T = v 7 72 852179,

F72. BEFEOSREMNT CIIARE Y 2 R0 5 2 i T 2 AlgEE D H > 72D T,
&5 - BiEAR T AL — AN b L — LB RE L, FD X S AR EET S &
IXFF SN TN B,
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MorePhraseExtractor |Z L U R55F7 — & LIk ET — ¥ D45 « BhEE-X7 2 L
7ot NORITENRFEEA 2T Z25HET 5,

j.‘ct
t _
rfc - Zcectﬂ.

(1)

Ykek, | @k - Toes, £
Lkek, [wk,i lc:ce Sk”].

Exposure;; =

(2)

X (1) FHL2¥—U— FORFFT— X FOMEELRT, X (2) O FI3RE
T PO L7eX— U — NOMXBHEEDO & & 2 7 EhaREOM, o RHIBET
—ZNEHH L7 L— XD L ¥ 27 TR O &2 R T,

2B, BAKRONETIZBWT, HAWEDRZ AT EEOFN 1 2B %6
WD DT, BBERTFERIIT S A7 EhaRIZIER L& HE LT,

4.1.3 T OO F—TU — N FiE

MorePhraseExtractor 372 5 X< 1] T s L o7 L —X P 7HED 7
— X T 2 FIETED, BAGEOLE TIILAFDRFFOBERNEETH DL Z LnE
WEW I Fx OIS, NounExtractor & NounPhraseExtractor 2 & 5 [ZBH3 L

2o EBOL LY T OEHREHND Z L THEOR NG ZMME T 5 FIETH
% 73, NounExtractor 23 HFE D/ NELL 22 D2k L (e.g. #EEEZELS >
“ER, “E A2 RhH) . NounPhraseExtractor 13 &rED 4 245 X 5 ZaE W

N5 (eg MEELES > "WEZ 2HIH) .

X —U— R&fH L7=1% 1% MorePhraseExtractor THiH L72B2 & R U X 9 1Z[1]D =
ICPENWRBREA a7 23R T 5,

41.4 F—U— FhIZEES < FiE
RAKE % F\ 7z F:7% (RAKE-Extractor)

A« BT LSO FIELE LT, S BELREREFOXF—U — Fadh
HI 2 FEOHMNEZ NS, HEEDOFRITIEIIIERA 2BENHY . FAA
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ANE o TRESERDLD, A OEmEZ2F—U— Rt 7 v =2 XL e LT
Rapid Automatic Keyword Extraction (RAKE) [13] 23E1 H LTV %,

RAKE [ZE R Z 7272 OBSRERE (AAGECIE, [T 12, &2, 13 o zBhilse
E) ZARyTU—RELTRELERIC, Hifz 7L —XE L TELED T, 7
U—XRIENR UM L7 FE A EHA LT 58 7 7 7 28+ 5, ot
77 7% HNT, J—ROKRE (L0Z< D7 L —XEIE L TWDD) & HELER
BCESELIZbDEaAaT7 e LTHWD,

AK7ayxl NTIIHARGERETH S rake_ja [14] = H 7o,
415 Ny 7 ETNVER W FIE

OB T — & T EBET — 2P OF—TU — FOMSHEENS BBEA a7 2 HE
THFEORBELE LT, XAEBT XD My 72T D N 7 ETANEZD
nbd, MY ZETLOMREKE L THILILD LDA[15] TiE, XEHOHFEO I
PRICEH L, XEICEOERO Ny 7 O % €T MbT 5,

ATy 7 MTEWTIEL, NounExtractor VT, #iF7 — % L ET — 2015
L7245 LT, FE Yy 748150 9% LDA 2 L7z, ZOfRE L TH
DIz, P T — A BEOBEIE Ny 7 04 & SEET — % OETE MYy 7 54 DA
LlEEZ, SMEDORBEEA 2T L LTRH LT,
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4.2 IR FE L Webb FED HKE

FERTIE L Webb FIETHR GIED OIZF—Y— RO 7T VI XL THDH, Ak
DiE Y . Webb T-{% Tl dependency parsing algorithm O THLH 5 B D4

ail  BIEAST ZEUG LTV DD, EFETARFEOLENG F—TU — s+
D70, R ZT N OMIZ G Z 7 DOF = v 7 Rk & TV — )V E G o Tl
HFEERoTWN D,

F72. Webb T¥:£Tid WordNet 92 = & CREFEDHEEELSE LN L2
BEA AT ZHAET LN, BETFETIIEEEOHEZIT> TV, Ziux, %

W@ Y BARGEMRD WordNet WEBRDO K& < 722 “HOOHGEAFEEE L L CHE
THRREENHHNETH S,

PLEDENNG D, ZFEEA a7 OFERIL Webb FEO LD EZFHBELL TV 5,
7. B¥ET — XX Webb FIETONET 24T 25D T, #XFETHENICK
Y5 AARL ONET 25, FiFF7 — 4 ICBIL Tt FRFT LY AT LB O
ZHEATS, ZHbDEWERTITRT,

KT RETFIEL Webb 5D i

RRFIE Webb F [1]
A X (2) X (2)
Eiiifas! 20 52\ +5hFA & 7 +)L—/L~—Z | Dependency parsing algorithm

FHFERR HERL HEH Y (WordNet)

W7 — 2 H AR O*NET (549 Fikff) O*NET (J 900 fif)
e g P Sy Google Pat((aGtSs)Puinc Data
FrdFT — 21 #7942 Jif: A GRSCICFERIRCHEZ2 L)
FedFT — Z BRI 75 AT RE A GRSCITFERIRC# 72 L)

4.21 JFREE WKL~ DX i

i S T2 B R 2 R o®EhE « A4S PRGLRRAIUIC L o T B L85 - 4
FART E LTI TLE D aligthnynd 2,
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DX D RETFIUSKHST D720, [1] Tl WordNet 2 VW CIE UE M &2 Ffo%E
Ferga ¥ L 7=, WordNet & synset EMEIIN AR CMEEDFEE 7 T AZITE &
. synset [Al LD REfRZ B L7 ESEEE TH D, Synset Z[F] UE K Z Fr
OMEFFE Y T AX LA D Z LT, WordNet ZHHFGEREFEL L CTHWD Z N TE
Do

(] TIELLF D X Hic, Bhid - £4FT 247 5 % HeE % conceptutal category
(synset Zf5 L TW S H D L b D) ITxInDT 5 Ll ~TW\ 5,

This allows me to assign each of the nouns occurring in my verb-noun pairs to
a single conceptual category, for a given conceptual level. | use “aggregated
verb-noun pair” to refer to a pair consisting of a verb and a noun conceptual
category. For the conceptual level that includes “person”, for example,
“recognize economist” would be part of the aggregated verb-noun pair
‘recognize person”.

LOLENG, O SOEEIIHEBEOMEZFF>Z E0n3H Y . WordNet (2Tl
B D HFENE ORI D synset ITFET D A[REMER H D, D72, [1] Bk~ D
WE S ~DRF IS IX H A TIX 220,

WordNet [33FEZRHRSFEE L TWAH T2, HAZEMR T 5 H AZE WordNet [16] %
RAWTTHEREIT oo, BARMITIR, IREFIETH D MorePhraseExtractor % 57
BTV JP-NET &7 —Z 12kt UG A L7 ftfsE R o, 45, #hizhz
FUZHDWTRI U synset (5 £ 5 BB A IR & L TR L7z,

i 7 L— X AL CTH D TEFE] 12T HAGEE WordNet % VN THEFSEE % B
LIRS, TEHE X5 O@Eiié synset (BRI N THY, &t 55 DR
ROBMPBRENBG I, B SN HFERE L LT ITR T,

[ 25", O, 175 = 7 I, B LD TR Y,
BB, ST 5, A — A S R H L, T S R T T
5oL b o7, e, A, e, Bt Wi U, R S T
e, S, R, N, R, A R AR, e, YRR, R, T,
DD 0 R, A L R, B, ST, T e T
W, BT A PA

:h%ﬁfb#éiﬁr B%at . TTHEL . %A1 r) , [Faroa) b
Vo T PEFER B wfi%bk%<£@é$5ﬂﬂbﬁ L LTHWSR T
DT ENDIND, _h%%ik&b‘(bi ZEICKY, ERORENH Y, £
BEAaT7HEOENMET T 28ENNH 5, %@f:&b\ AK7var=7 hTiE (H
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AGE) WordNet Z W72 BEE~O XSS L D K FRBENOXIG TR &
L7, F7-. REETELE LT Word2Vec & AW EBilENORINE T L, Pk
BREATHoT- & ZARIMEEMGR LT, HEENEZL, Rl LBV AT oY
=7 NCET—FEEHOT I & CRIORBNOREL /NS THZ 2L,
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TR BB LI AARRRBEREA 3 75HE S AT LAORK ENEIZOWTERD, AT A

T LI 8 IR TEREE TR T o T2,

* 8. BAFEIRBL

HH N

il 7' w22 37 | Python 3.10.12
B (N—va
)

FHZA4 771U (3 | gensim==4.3.2

— g V) hydra-core==1.3.2
japanize-matplotlib==1.1.3
matplotlib==3.6.0
nltk==3.6.5
numpy==1.24.4
omegaconf==2.3.0
pandas==1.5.3
rake-ja==0.0.1
scikit-learn==1.3.0
scipy==1.8.0
seaborn==0.11.2
sentence-transformers==2.2.2
spacy==3.6.0
sphinx-rtd-theme==1.3.0
Sphinx==7.1.2
statsmodels==0.14.0
elasticsearch==8.12.0

PHIEA T #7 3,500 17

FOMfER L7->Y — | ElasticSearch (i ¥ U HEE D= )
%

5.1 3 A7 LKERR

VAT LAMERRIX Z DL ISR, MU AT AFLL T O EEREE R,
HA b BRI

W3 « 2 2 7 EFESchi

FREA T HEA

FFEHE A a7
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F—U—K - -HEZsILY

v

‘ T4 ML - Bl (1)

Verb-noun i (*2) ‘

ST
Verb-noun~X 7

Y
REERAIFEE (*3) J

O*NET
Verb-nounX 7

REEXQ7

y
RBE A 17

(N TFARTZA—TY MCLBWHT S -2 <O ORNESED

(*3) § AV EBXNBWEEICHINT B, FRITLDRBEZER
DT EH. BECLORBEEZEERD AELREAF

REBEEXQ7

(*4) TSRS AILIT IE[Webb 20190 X A7 KE T 6D, AFTHRELE RERESFIE R
ARBENEL - B HIREHLDEFHA

7. VAT LHERLIX

52 Y —A=a— R EFIMTE

AR AT AT Python = — RTHEE L, B LEBY, A7Vm Y =2 M TIHERD
FEEEARRETHW 2D, TNHOREERETHET 7 A /VE LTRRIR L,
avy RE—RIFETT L0 CHRBER 2T ROKESHRHERO 7 7 A V3 BEVE
MEND AT T A 2T L, Ik, IFD XD RBEMATT-4 2 &M
T&E 5,

o FifFT — X HERTBRICRBEA 27 ORI

o FIEORE (B : BfH) #AH L TRBEA T OFEIHA

7/
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o FHLWFEDFIEL AT T4 L ~DIBN

LT, BERWBRRE7 7 A NVOBERT, VAT AR LIEEBD, KRUAT A
ITRBERAaTHEL, BHAGTIHED 2 OOAT v MBIk SN 720, %
NENDAT v FNRTDHHETZ 74/ (YAMLER) ZHET 5, HEIZLLTO
200D a~ s REFTTLHIETT, AREZFICHRHINATWOLIBEREBESTLHZ &
MWTX 5D,

$ python scripts/create_makefile.py
$ make

1 OH Dz~ FTIE Makefile EFHEND ., 7 7 A VI ORIFRIGR & BT EZ R
# L72 make =~ > RETORRFHENER I, make 2~ REHAWD Z & THHE
L. O, FHEIC 4 EE A Python 7' 1 79 ANEITEN D,
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onet_loader:

_target_: esri_labor_ai.ONETLoader

desc_filepath: "data/ja-onet/IPD_DL_description_3_00_readable.csv"

task_filepath: "data/ja-onet/IPD_DL_numeric_3_01_readable.csv"
patent_loader:

_target_: esri_labor_ai.JPlatPatLoader

filepath:

"data/patents/jplatpat/#FEFRA__all__all.csv"
"data/patents/jplatpat/E&ReEa#__2021__all.csv"
"data/patents/jplatpat/E&ReE:#__2022__all.csv"
"data/patents/jplatpat/ ATHIEE__2023__all.csv"
"data/patents/jplatpat/EifRR#_ 2023__all.csv"
"data/patents/jplatpat/##H=E__all__A61l.csv"
"data/patents/jplatpat/##H=E__all__GOl.csv"
"data/patents/jplatpat/##H=*E__all__G05.csv"
"data/patents/jplatpat/##H*E__all__G16.csv"
"data/patents/jplatpat/#H=%E__all__Ho4.csv"
"data/patents/jplatpat/BEASELE_ 2020__all.csv"
"data/patents/jplatpat/BASELE_ 2021 all.csv"
"data/patents/jplatpat/BEASELE_ 2022 all.csv"
"data/patents/jplatpat/BASELE_ 2023__all.csv"
"data/patents/jplatpat/A> bOY—__all__all.csv"
"data/patents/jplatpat/E>YFA/ILOiE__all__all.csv"
"data/patents/jplatpat/ AT#REIEEME__all__all.csv"
"data/patents/jplatpat/Ev o 7—%__all__all.csv"
"data/patents/jplatpat/7—¥ Y1 =>%__all__A6l.csv"
"data/patents/jplatpat/T—¥ Y1 =>%__all__G06.csv"
"data/patents/jplatpat/7—¥ ¥4 =>4 __all__Gl6.csv"
"data/patents/jplatpat/7—4¥ Y1 =>%__all__Ho4.csv"
"data/patents/jplatpat/v7z7¥1=>%__all__all.csv"
"data/patents/jplatpat/7+«—75—=>%__2020__all.csv"
"data/patents/jplatpat/7«—75—=>%_ 2021_ all.csv"
"data/patents/jplatpat/7«—77—=>%_ 2022__all.csv"
"data/patents/jplatpat/T«—75—=>%_ 2023_ all.csv"

pipeline:

_target_: esri_labor_ai.SimpleExtractionPipeline

extractor:

_target_: esri_labor_ai.MorePhraseExtractor

output:

base_dir: outputs

ai_exposure_score_filename: "ai_exposure_score.csv"

extract_data_filename: "extract_data.csv"

8. BEBEE X AT FHERET 7 A VDO
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evaluators:
affected_occupation:
_target_: esri_labor_ai.AffectedOccupationRankingEvaluator
onet_filepath: "data/ja-onet/IPD_DL_description_3_0@_readable.csv"

golden_filepath: “data/labels/affected_nonaffected_occupations_28230911-v@.json"

webb_ranking_topk:
_target_: esri_labor_ai.WebbRankingEvaluator
k: 20
similarity_threshold: 8.7
mapped_aiscore_threshold-None:
_target_: esri_labor_ai.MappedAIScoreCorrelationEvaluator
similarity_threshold: null
mapped_aiscore_threshold-0.7:
_target_: esri_labor_ai.MappedAIScoreCorrelationEvaluator
similarity_threshold: 8.7
zero_count:
_target_: esri_labor_ai.ZeroCountEvaluator
analyzers:
comparative_table:
_target_: esri_labor_ai.ComparativeTableAnalyzer
regression_analysis__komatsu_mugiyama_2821:
_target_: esri_labor_ai.RegressionAnalysisAnalyzer
preset_name: "komatsu_mugiyama_20821"
regression_analysis__vl:
_target_: esri_labor_ai.RegressionAnalysisAnalyzer
features:
VIR UL—=FPRT Ya—hRESTWE) "
- “E
- “tHORGORR"
- g
- “Be
feature_labels:
= "ARElE
= kil
- “ER
- e
- "IRE
regression_analysis__condition:

_target_: esri_labor_ai.RegressionAnalysisAnalyzer
features:
= “HEMER - it
= “RETRABE
"HiEl (ERvERORERE) ¢
UHEESEE"
- "R s
- “EPIE
- "t - HAaER"
- “REFE oMLt
regression_analysis__character:
_target_: esri_labor_ai.RegressionAnalysisAnalyzer
features:
- "R
- “RiRAT
- “ER
- “HEE
= “EHE
- UEE
~ UERE
- "B
regression_analysis__education:
_target_: esri_labor_ai.RegressionAnalysisAnalyzer
features:
- EERE"
- "R
— UERPIRERER
- EkE
- "R
- “RE
"ELEES (BLEFASOEMBPUESC)
- “fEtiEs
feature_labels:
- “EERE"
-
= "W
- UEEE
~ et
- "RE"
- “fELEREE
- iR
ai_score_scatter_plot:
_target_: esri_labor_ai.ATScoreScatterPlotAnalyzer

score_distribution_analysis:
_target_: esri_labor_ai.ScoreDistributionAnalyzer
output:
eval_score_filename: "eval_score.csv"

9. BBER T AHMMERE T 7 A LD
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a7 AR OFIEZLLTFIORT, ZOXICIHRET 7 A MIDE, BET 7 AV E
FREDLHRDT 4 L7 b UDBMERRSIL, DT 4 L7 UL NICRBEADT

(ai_exposure_score.csv) # (XU, FEEEE A 2 7 75 R L OV R eval 7 1 L
7 MU LLFICR FEND,

outputs/jpnet-all-001___morephrase-webb-001
— ai_exposure_score.csv
— calculate_score.log
F— eval
— ai_score_scatter_plot
| |— ai-score-scatter__felten_aioe.png
| L— ai-score-scatter__webb_v1.png
— comparative_table
| |— felten_aioe__bottomk.csv
| |— felten_aioe__topk.csv
| F— webb_v1__bottomk.csv
| |— webb_v1__topk.csv
| — webb_v2__bottomk.csv
| L— webb_v2__ topk.csv
— eval_score.csv
— evaluate_score.log
|— regression_analysis__character
| |— regression_analysis.pdf
| L— regression_analysis.png
|—— regression_analysis__condition
| — regression_analysis.pdf
| L— regression_analysis.png
|— regression_analysis__education
| — regression_analysis.pdf
| L— regression_analysis.png
|— regression_analysis___komatsu_mugiyama_2021
| |— regression_analysis.pdf
| L— regression_analysis.png
|— regression_analysis__ v1
| |— regression_analysis.pdf
| L— regression_analysis.png
L— score_distribution_analysis
— score_dist_density.png
— score_dist_hist.png
L— score_dist_stats.csv
— extract_data.csv
|— task_weight_phrase_count.csv
L— task_weight_phrase_count_with_patents.csv

10. KT 27 AOHIIFEFR O]
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6.5 H A = 7 DA & T
6.1 & EE Al % N - T A 25k

6.1.1 ANFT7~UL % H - 374l

NTHBEBIN O EEZ T 5 « ZITRWBEEZAFTRIEL, HHBREE A2 TR
I EIEEMBEEZTELLS T F 7 LTV DN L - TRl 24T - 72,

o WHELEZTHMAEDH
o U v—EEANL—F— HERRFS, BEREZMEE. T—
A NI
o WREEXTRVIBEEOH
o SIBERE. FLEA, TiF - 5 EAMEA

B NounPhrase [ MorePhrase | MorePhrase-Word2Vec [l LDA [ RAKE
0.400
0.300
0.200
0.100
0.000

Affected Occupation Affected Occupation Unaffected Unaffected

(AP) (NDCG) Occupation (AP) Occupation (NDCG)

1. ANFT-UL% 73410
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6.1.2 BEENIIE DT — & & 723

BETERFZED T~V & IEfifT — % & e U CRMI AT - 72, BARAOICIZ[1] [18] % FIH
L7ce ZNOOMETIIRGE L KEZ GRS - REE L TNWDTH, ZOFEE
TITAARM O*'NET IZH# A TE 2\, £ CHELO—FHEMHT-DIT, 575
DIARET N EHWTIRESL 2 ST, ZEEHMOIARTET T VTS TERWTIIC

T XA NZEERITCOEDIARZEBRT HET L THY . THEHWTEGE, A
FETCRLIR SNTERZEA ZHOIAAFFIZT, a4 VHEEENR L&V O 2%t
IS HORE S L TRIR LT,

FEAMHEAE & U CIEBL FOfEIEZ v,
o 1) BEfFAa7 LEHAITIZEIT D AL« FAIREZED —ER
o 2) FHRIR%L (Pearson., Kendall, Spearman)

B NounPhrase [} MorePhrase MorePhrase-Word2Vec [ LDA [ RAKE
6.000

4.000

2.000

0.000

B 12. BEAEBFE D7 — 4 % BV TRfAE (AT - FR o —Ee)
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B NounPhrase [ MorePhrase MorePhrase-Word2Vec [ LDA [ RAKE
0.300

0.200

0.100

0.000 —I-'

-0.100

Webb vl (no  Webb v2 (no Felten AIOE ~ Webbv1 (0.7 Webbv2 (0.7 Felten AIOE
threshold) threshold) (no threshold) threshold) threshold) (0.7 threshold)

13. BUAFIIZED T — & Z2 VT3l (RRBEAR %)

6.1.3 AT WD B SOk T — & & & B A o 7 3 i o ik

[1] TiZ Google Patent Data Z{#i [ L 7= & 72118 R TR Y . BAR 2RI
WTOFLRIER VY, 2 CHRA IXBRBE R a7 3HEICHW DR kO 50x 21
SHEHZ LT, FHT— 2 ERBERX T OEOBBRIZOWTERIHT 21T

7. PUFIC J-PlatPat &5 — ¥ & — 5 — ¥ & IO THE I S N R E 2 2 7 0 Wi
oy, ERoO[][18] & OMBIRIICONT, 2T =2 Z AW RBEA 2T O
BEMEET LTz, ZRICEY . EVBL D (NIMBEECEDY 0bs) K
XREFAT D ERNEETHD Z LR EINT, ZORBREZIT T, A7y
=7 NCIEEHEERTFTIRY . L0 < O URkT —F 2 W5 58t & LT,



41

B SimpleRake (JplatPatAll) [ SimpleRake (JplatPatimage2023)
0.250

0.200

0.150

0.100

0.050

0.000

Webb v1 Pearson Felten AIOE Pearson

4 14, FFFFICERT — &~ B & R A = 7 Rl e oD bk

6.1.4 TEIMIC LV ESN- AR
EREOEEEZ @ U T T O/ S LT,

o I LFHIFEARI TR R DM AR TV D,
o IEfEME (precision) & Ml#EME (coverage/recall) O I &6 HIZiES L
THRIECH D,
o L VEDRFFHkT — %5 Z L AEHE
o M TEAMMT—FDHA X, T4 MFEFICHLTUFTBLL TV
o KFFITT — A BBV UITKMNT D 2 & TREKRRE AN THE

L, BMEORWERMIZIT O 722X, EOEW T NLT =2 B0LETH
D, K7 V=7 FTIHU IR LSBT E THO b Tk, E5E - ik
ST I EHBREA a7 ORHMEEZ1TO 2 & & Lz,
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6.2 Webb F{ED BiffiZe H ARGE(L OiRE

S EF MR T RN O AL M T4 - BhEAST SE YNSRI S v
NidnHZEzib~iz, £Z T, EEORHFT —F M TothrziTo7lz, B
2%, JP-NET 27— Z VT T O Z{T > 7,

e JaWebbNaive (f& Y = fi#HT % F\ 7= H KRR Webb F14)
MorePhraseExtractor
NounExtractor

Fo. WEX X7 LR OB RO LM EMEET 5720, LD 2 SO %17
-7,

o EDHX R 7Rk L UFEMF

o [LAMRIEE? (BHEIZOZHBITO LSO THEMmHE=1 L L TEH)

FD=D, &6 HEOMAEDLEIZOWTEREITo T,

6.2.1 fid: ¥ A7k E W56
* 9. X RV E RAWTZHE O R

JaWebbNaive MorePhraseExtractor NounExtractor
HEL 9%:59 WEE MFEAC 32 M- 424
FheE_T5:27 FHE ST A 21 #:418
G ST H: 24 & =T 5:20 7= 8: 309
Fh_9%:23 ¥ Rk 19 PEdh: 205
B¢ 345:23 £ Eak 14 EFE: 201
gk 9°%:23 K =513 #:195
Hel__+ 251 21 EE_AER 13 %187
% 1795:20 B 911 & 186
B 95:20 HE e 11 (: 185
B 9 5:19 Rl {9210 1E2: 170
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#10. TEARME? ) ZHWHEEORE
JaWebbNaive MorePhraseExtractor NounExtractor
E¥E_ 4795:74 IKHE =) 522 (: 999
BTH 179:42 K319 Z L1789
¥ 179:33 FHE_ N TH: 18 & 776
8 1795:28 I AERk: 17 #1388
R 179:22 R 482 16 ) :358
BR%__1795:20 HEE_#95:16 %6208
XAt 179:19 FH#E__ %1 %5:15 dLE: 156
RIE__ =17 19 %k P13 72%: 116
Hf__4172:19 R Y12 T —4:100
W7 179:19 HEX_ =51 572




6.3 ZTHE A a7 B HER OS5
6.3.1 22 7454

F M. BHBEBRER 27 OFEHE

HeRHE 2ay
count 447
mean 0.0702
std 0.0999
min 0
25% 0.0152
50% 0.0389
75% 0.0808
max 1.0000
140 -
120 -
100 -
80 -
60 -
40 -
20 4
0 = T Ll
0.0 0.2 04 0.6

15. R X 2T D43 AR



6.3.2 [Elf oot & 7

H AR O*NET Tl
OEFE DFE (WJ
Ak ik
b /\4:)?72’@1/\ FISEDMEE & N THEEIC K
X BUFoJEMt e BAA S L LTV,

:-/g/\

R

':'/V\

(FHE) 2R

ARFEAS
(e -

FHE

TP —=_ANZESWTHEREEOME (1
 EERREREAR) Rl Sh TV D
<, ;%LEO)?ME“’&R%%#XI

(BCEVEE) BLER, UFFERY. =1k,
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) FEER T, FEER
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T BB A a7 O Y ERGEE

BiGE), MFERY. 3R B X
. (1171 (<8 5 [E
%m%%?WXZT%%&RE%WﬁEZ%&LT
LR BOMI ORRE i LT, RKoHrT

H A
B

O NIETie iR

FRZE, @EZE

T, EERRIE,
. REE, EEREE

R AR
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REH
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X 17. FHE L R 27 ORfR

0.2
0.1
0,0<—*—————— ———J———--—-
]
[ ]
-0.1 4
-0.2
¥e I = o iy
K] z i} H H
& 4 th tth
B ™ * & B
& % w ﬁ
™

=

18. Z A7 OER - JEEM & REEEA =7 ORR

6.3.3 BEAFAIIE & DLLIRIC K 2 FHH B EEE R =7 D& G PERRGE

TR TIIAHBIR IS L » TRl 24T > 7228, & 2 TIXREHRBTRE R = 775:%%%

AT AVICELEDD & TEMRRGIT 21T 9, BERIIZLLTOFIETAFIZ

D BAR O*NET @ 511 BELTREL T IV KX“J‘FE'FO‘UTCO O*NET @Hﬁ¥&iﬂﬁ%¥j§
G3HA 23 17 AU ~OSHSTE WK E B R RIS L > TERSN TN LD

T, BEDT ) ZEICRBEA T OV 52 LT RHBEREA 2T

EMMBIDFE R D LI AN W HE & 72 D,

LITIZBSER 23 7 A ) 2R,

11-0000 Management Occupations 41-0000 Sales and Related Occupations

13-0000 Business and Financial Operations Occupations 43-0000 Office and Administrative Support Occupations
15-0000 Computer and Mathematical Occupations 45-0000 Farming, Fishing, and Forestry Occupations
17-0000 Architecture and Engineering Occupations 47-0000 Construction and Extraction Occupations

19-0000 Life, Physical, and Social Science Occupations 49-0000 Installation, Maintenance, and Repair Occupations
21-0000 Community and Social Service Occupations 51-0000 Production Occupations

23-0000 Legal Occupations 53-0000 Transportation and Material Moving Occupations
25-0000 Educational Instruction and Library Occupations 55-0000 Military Specific Occupations

27-0000 Arts, Design, Entertainment, Sports, and Media Occupations
29-0000 Healthcare Practitioners and Technical Occupations

31-0000 Healthcare Support Occupations

33-0000 Protective Service Occupations

35-0000 Food Preparation and Serving Related Occupations

37-0000 Building and Grounds Cleaning and Maintenance Occupations
39-0000 Personal Care and Service Occupations

X 19. BEARHFE 23 7 Y O—% (List of SOC Occupations)
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20 ICHEHEBE A a7 LR OB RS, [1] 123 L CIfEBIf%R% 0.298 (p-
value = 0.179) & MFHIEMIEIXE SN2 -T2 b OO, IEDOFEBE O 1 53 Fi A B
N5, —J7T[18] 1% L Ti% 0.541 (p-value < 0.01) & A EZRFEANE ST,

[Felten et al. 2021]

Existing Al exposure score

1.00 4

0.75 4

0.50 4

0.25 4

R2 = 0.541 p-value = 0.00937

0.50

025

[Webb 2019]
Existing Al exposure score

-0.50

-10

-05 00 05
Calculated Al exposure score

10

1.00

0.75

0.00 4

-0.25 1

-0.75 4

R2 = 0.298 p-value = 0.17862

L ]
(]
L ] ° ® [ ]
L ]
°
[ ] ° g
) . B
°
L ]
-100 -075 -050 -025 000 025 050 075

Calculated Al exposure score

20. WRERDE 23 V7 TV T OHEMBRFRE R a7 L BATFREE A 37 O

(Z2: 18] £ [1D)
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6.4 EMERAIN

6.4.1 Webb D&

I CIEEMRHME 1T 5, Webb i SCIZIs 1T 5 282 A 27 @ top-20, bottom-20 %
TREICRT, Webb 5 SCCIIARMIZE & 1T R D 55T — % LIET — 2 2 T
%
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# 12. Webb i5D#ER (Al OB Z2 52150470 20 1, 52112 < W 20 1)

Webb @ SC OGS ([1]1%L 0 $:8)

Top-20 (Al DEEE Z T30 20 14)

Bottom-20 (Al D% % 52 1T 12 < v 20 £F)

Clinical laboratory technologies and
technicians

Animal caretakers, except for farm

Power plant operators

Mail carriers for postal service

Pest control occupations

Funeral directors

Purchasing agents and buyers of farm
products

Art/entertainment performers and related
occs

Dispatchers

Food preparation workers

Optometrists

Subiject instructors, college

Construction inspectors

Shoemaking machine operators

Physicists and astronomists

Sales counter clerks

Chemical engineers

Clergy

Supervisors, forestry and logging workers

Hotel clerks

Locomotive operators: engineers and
firemen

Sales demonstrators, promoters, and
models

Marine engineers and naval architects

Barbers

Elevator installers and repairers

Correspondence and order clerks

Atmospheric and space scientists

Payroll and timekeeping clerks

Metallurgical and materials engineers

Postal clerks, excluding mail carriers

Knitters, loopers, and toppers textile
operatives

Sales workers

Water and sewage treatment plant
operators

Housekeepers, maids, butlers, and cleaners

Typesetters and compositors

File clerks

Production checkers, graders, and sorters
in manufacturing

Bartenders

Textile cutting and dyeing machine
operators

Locksmiths and safe repairers
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6.4.2 AWFIEORER & 542

#£Z T MorePhraseExtractor %, JobTag 72 5 ONZ &4F7F (9,421,030 ) 753 6 1R
L7 —T— RERWTHME Lz ALCBET 285F (1,389,111 1) 1A L, #EER =
TERERE L, T2 TIEEO T 20 . EAL20 Rl oW TORL, BEEITH, B, &
FERIZOWTIE 6.4.4 Bl fB# %,
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#13. EFEORR (Al OFEZZIFIT< W20 1)
ENGIEHRE P S
JIEAT Bottom-20 (Al D52 5 1 FIZ< W)
1 EHOEMEER
2 EROLIN
3 SEEnF SR ELIPN
4 e =
5 HAEHEEFRER A (BAf)
6 IT= s b
7 il AR T
8 R E B
9 =T U —
10 AR EE
11 X 5 EAFREEA
12 eI
13 a—k s —=F = —
14 B A
15 Vax—F WA F—
16 AATT 2 TT—7T 4 Ak
17 T — A BN
18 TRIE T3
19 AVNUR
20 T 4 L B —




6.4.2.1 Bottom-20

AlZ LD BN D7t EZ Hivd, bottom-20 DfEFR A3 13 12737, 72k,
JERZRaT N0l 41O (MEFEEE. 17 A Mb—&%— FRIETHFIE .
RATA R) TR LT D,

===
FeE
H

ZOREFRIZH L TEBREEITO ., 2O OHFITIFRNAIZRIRZEN TELD X 5 I/ ET
Lo ZOHTA~EIIFHHIZET 2WEETH D,

ERLIN

BEE Y SSEiYN

HACEHEEERHEE N (BRI

i - ) EAFHEA

T — A UFHERN

Vaxl—T WA F—

AATT T T —T 4 A b

ey

NN =

Fo. INLOHPITIIEERE L HWAIENTRRO L 5 ITHET 5, FHEIZET
LR (EF21~5) b HEZHANWDLDOEN, Fb BV 07T RT,

1. BREENERE

2. fR{RT

3. FrEfdER

4. fRIBETE

FEEIFBNC, 2RO OHFICIE, a3 2= —a VEEANKLERBEN TELO L
INTHFAET D, 7ok, REBTHWIERFT — 1%, Aidko@Ey | 2022444 HE T
ICHBE SN b DT TH D, 207D, *EEREIZE L TERZENEZAET 5 Al
B, ¥ LCEbEVHFEL TORWAREER S 5,

1. BWAEMTHREE

2. R—F U H—

3. a— )Lk HE—F XL —H—
4. VA=

BT, HIWT R 5 D83 bottom-20 (21X FitD L H IcEdEn 5,
1. ITar$rz b
2. FriEEeE
3. SttEHE
4. BT 4 LT X —

LEX Y BREEZAT DM, BRI, R EZHVWDE, e heala=r—
varETOMEE. £ LTHIBZAT D BRSOV TR, ALIC K 2R D sy
IFRDBFONIZLEZ BN D,
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B, BBEAATNOLE ST 4O MEFFE. 47X bL—2— FfEE
IHEE . @RV A F) D95, MEFHE., MERGE, 17X L —Z—=lZo0
T, BAREN DD EE A DN, MEBHEE., RIS, @RI Ficon
T, 2l a=r—va Y ICHETLIRBPLELLEZOND,
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6.4.2.2 Top-20
AlICE D BENRRENEZZI 6D, top-20 DFEREZ K 14 1TRT,

F 14, BETIEORE (Al OEELZZT09 0 20 1)

ENGIEHOFEES

BT Top-20 (Al DEELZ1FRT )
1 VAt NV
2 Hox L
3 [ i # iR 5
4 W aBE TBERS)
5 CG HifE
6 FERE - S BT
7 AT v B — 1R
8 BCASATA B
9 LBt n A AR e
10 T MBI OEE
11 fin B
12 [ SIUEE S
13 AT (TR
14 THIBIEER
15 FoHFATT 4 AR
16 Va—T 4y H—
17 IBRBR OMEH)
18 BAEE (BRMmA—T—)
19 X7 4 ‘/7“1405%/%

(PCEv b7 v 71EER)
20 PEE PR IR B
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ZORRICKH L TBREITO, 2B, AMFETIEH ETHLEELZITDLHZ AT
FETDINEIDEVOIBENORBEAITNHREINTWDLZ LICHERESND
VERHD, £9, ara—FE2HNTNV—T 4 U—7 %175 Fit OREILE
BrziiedtnweELLND,

1. T—H AT
CG #HifE
T AT 4 A
X T U TEER (PCEy b7 v 71EER)

N

ORI HOWVWTIL, BHlcar Ba—2Z2H0ns &idENPNL T RnHE0D, L—
TAI—ZIETHZERFATARFICEEEIN TS, Vv—T 4T —7FH
HLEINOTVEETH D, T, %5&#%@%;%1m5;5*%2gm
Lo M. THEEE] BDIBABE UKE) | Loz, BERNMRWEZZX L
NOEMBIFEET D,

6.4.2.3 Webb £ D8

Z 2T, ®@iE - AR T A LTV D Webb JEDIRA R H L EE X HND,
ABFFE DGR Z“)b\“C% Webb D RIZHONWTH, RREBEEARA =T, $7205 Al
(B Z TS WBEEIZ W T, BERIICHERNES ThHDH, L TA0, Al
WREEX ﬁXﬁWWﬁ%;OwT‘ VT LD H LN, £ TRV B AFET

o

ZDORF, HAHWVITHEE BT 2R IX. Webb iED A7 53, JaWebbNaive 2,
72 5 TNZ, MorePhraseExtractor 15 T4 [RARICFET 5, MBEZM ESE L5
X, BEOX A7l s —MEMHT 5508, TORKOEREZITREL, Zh
o T, ¥iiF7T— itk E DREEEDLEEITO TN E LWV EEZLND, o8
BRI D —EHOAEET H 2 LT, BERIEFRDKDNDAEENH DD
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[1] TiZ. fiH sz 4
WD DETEMEDHTT D720

Ny

il L
JD LTS TEE 7 —
AT KOE OB &2 7R,

Za

i . %ﬁ%ﬂf<77b§§%%gﬁ@iﬁ
WL D X 9 7205 %217 > CWie (Table 1)

RFEERaTIC

G« BER O T E5-RDOOHT

Table 1: Tasks and exposure scores for precision agriculture technicians.

Task Weightin  Extracted pairs Al exposure
occupation score x100
Use geospatial technology to develop soil sampling grids or 0.050 (develop, grid) 0.050
identify sampling sites for testing characteristics such as Sentif o
nitrogen, phosphorus, or potassium content, ph, or (identify, site) 234
micronutrients. (test, characteristic) 0.084
Document and maintain records of precision agriculture 0.049 (maintain, record) 0.000
information.
Analyze geospatial data to determine agricultural 0.048 (analyze, datum) 0.469
implications of factors such as soil quality, terrain, field
productivity, fertilizers, or weather conditions. (determine, implication) 0.837
Apply precision agriculture information to specifically reduce 0.048 (apply, information) 0.000
the negative environmental impacts of farming practices.
(reduce, impact) 0.151
Install, calibrate, or maintain sensors, mechanical controls, 0.045 (maintain, sensor) 0.000
GPS-based vehicle guidance systems, or computer settings.
Identify areas in need of pesticide treatment by analyzing 0.038 (identify, area) 0234
geospatial data to determine insect movement and damage
patterns. (analyze, datum) 0.469
(determine, movement) 0.502

Notes: Table displays six of the twenty-two tasks recorded for precision agriculture technicians in the O*NET database.
For each task, the weight is an average of the frequency, importance, and relevance of that task to the occupation, as
specified in O*NET, with weights scaled to sum to one. The verb-noun pairs in the third column are extracted from
the task text by a dependency parsing algorithm. The Al exposure score for an extracted pair is equal to the relative
frequency of similar pairs in the titles of Al patents. The score multiplied by 100 is thus a percentage; for example, pairs

similar to “determine implications” represent 0.84% of pairs extracted from Al patents.
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Home Appliance Repairers

Manufacturing Engineers

Medical and Clinical Laboratory
Technicians

Fabric and Apparel Patternmakers

Tapers

Sewing Machine Operators

Model Makers, Wood

Tapers

Furniture Finishers

Fabric and Apparel Patternmakers
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Paperhangers

Textile Cutting Machine Setters,
Operators, and Tenders

Architectural Drafters

Food Science Technicians

Shoe Machine Operators and Tenders

Tapers

Painting, Coating, and Decorating
Workers

Precious Metal Workers
Pharmacists
Manufacturing Production Technicians

Tire Builders

Shampooers

Derrick Operators, Oil and Gas

Chemical Technicians

Nuclear Engineers

Power Plant Operators
Chemical Technicians

Potters, Manufacturing

Mechatronics Engineers

Stonemasons

Fire Investigators
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Chemists

Bioinformatics Technicians

Aerospace Engineers

Aerospace Engineers

Computer Systems
Engineers/Architects

Computer Programmers

Software Developers, Systems
Software

Electronics Engineering Technicians

Software Developers, Systems
Software

Software Developers, Applications

Microsystems Engineers

Management Analysts

Helpers--Roofers

Security Management Specialists

Technical Directors/Managers

Computer and Information Research
Scientists
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0.8279343
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0.74025214
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0.7883528

0.81763965

0.7619641

0.6941259

0.9251884

0.7835518

0.75568646
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Online Merchants

Computer Systems
Engineers/Architects

Web Developers

Web Administrators

Film and Video Editors

Tapers

Video Game Designers

Art Directors

Advertising and Promotions Managers

Advertising and Promotions Managers

Graphic Designers
Tapers

Actuaries

Interior Designers

Audio and Video Equipment
Technicians

Audio and Video Equipment
Technicians

Fashion Designers
Tapers
Graphic Designers

Multimedia Artists and Animators

Segmental Pavers

85
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0.8488827

0.8587145

0.7863227

0.54589105

0.75357664

0.82586753

0.7767864

0.8509049

0.94536495

0.7747121

0.66404366

0.8538337

0.7529808

0.68503046

0.9887327

0.73707557

0.7234589

0.7261357

0.7401829



FIEZHNA T AN b

2541 Ak

T TYAF—

TXAAANT VA F—

7I7U=TYA T

Vo) —F A F—

T Ra—=T xS

BHEENAS v

RS >

L UFRRNY T AT A F—

PEI AT~

TLEDAT

ED AT~

T =HNT AL —

B A~ — & — DTP AL —#

—

F A~ L — 2 —

AR —H—

T Y b

I 3=

Technical Writers

Hairdressers, Hairstylists, and
Cosmetologists

Graphic Designers

Fashion Designers

Floral Designers

Fashion Designers

Cooks, Restaurant

Makeup Artists, Theatrical and
Performance

Fire Inspectors

Electromechanical Equipment
Assemblers

Photographers

Camera Operators, Television, Video,

and Motion Picture

Reporters and Correspondents

Technical Writers

Dredge Operators

Printing Press Operators

Tapers

Information Technology Project
Managers

Assessors
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0.8366934

0.7442702

0.6302994

0.8046219

0.96525156

0.60512197
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0.7422556

0.6064398
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Assessors

Cytogenetic Technologists

Real Estate Brokers

Architectural Drafters

Information Technology Project
Managers

Medical and Clinical Laboratory
Technicians

Tapers
Pharmacists
Bioinformatics Scientists
Economists

Special Education Teachers, Middle
School

Teacher Assistants

Teacher Assistants

English Language and Literature
Teachers, Postsecondary

Training and Development Managers

Education Administrators, Preschool
and Childcare Center/Program

Emergency Medical Technicians and
Paramedics

Surgeons
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0.581714

0.6323348

0.8485152

0.86449844

0.8386251

0.5544194

0.79997885

0.9055724

0.9524352
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Pediatricians, General

Hospitalists
Psychiatrists

Tapers

Clinical Research Coordinators

Healthcare Social Workers

Social and Human Service Assistants

Administrative Services Managers

Rehabilitation Counselors

Educational, Guidance, School, and
Vocational Counselors

Childcare Workers

Interior Designers

Maids and Housekeeping Cleaners

Concierges

Concierges

Cooks, Restaurant
Tapers

Orthoptists

Tapers

Funeral Service Managers
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0.7783011
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0.6901745

0.9433347

0.87197685
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Tapers

Editors

Tapers

Executive Secretaries and Executive
Administrative Assistants

Tapers
Public Relations Specialists

Data Entry Keyers

Assessors
Administrative Services Managers

Assessors

Executive Secretaries and Executive
Administrative Assistants

Program Directors

Pharmacists

Home Health Aides

Manufacturing Engineers

Financial Examiners

Sales Agents, Securities and
Commodities

Insurance Underwriters

Administrative Services Managers

Education Administrators, Elementary
and Secondary School

89

0.66845644

0.55672425

0.6932105

0.7479203

0.7241908

0.67018926

0.73428
0.77000666

0.7785929

0.78441596

0.6370772

0.73692226
0.87869275
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Tapers
Tapers
Actuaries

Accountants

Actuaries

Pharmacy Aides

Recycling and Reclamation Workers

Telephone Operators

Retail Salespersons

Actuaries

Insurance Underwriters

Credit Authorizers
Gaming Dealers

Market Research Analysts and
Marketing Specialists

Financial Analysts

Supply Chain Managers

Tapers

Financial Analysts

Hairdressers, Hairstylists, and
Cosmetologists

Makeup Artists, Theatrical and
Performance

Bartenders

Bicycle Repairers
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0.6661872
0.6202391
0.7074558

0.65080255

0.7361367

0.88732266

0.56241655

0.5700676

0.74327415

0.8330109

0.7848614

0.7198385

0.8690115
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0.7078592
0.77091014
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Outdoor Power Equipment and Other
Small Engine Mechanics

Auditors

Investment Fund Managers

Management Analysts

Insurance Underwriters

Assessors

Concierges

Traffic Technicians

Pipe Fitters and Steamfitters

Heavy and Tractor-Trailer Truck
Drivers

Heavy and Tractor-Trailer Truck
Drivers

Taxi Drivers and Chauffeurs

Bus Drivers, Transit and Intercity

Taxi Drivers and Chauffeurs

Pile-Driver Operators

Postmasters and Mail Superintendents

Broadcast News Analysts

Industrial Production Managers
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0.8972819

0.9122416

0.791944

0.8987427

0.73649037

0.6847977

0.8113055

0.73911715

0.65991926

0.87275153

0.5708338

0.84595764

0.7527054

0.70396876

0.69976896

0.7096252
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Chemical Equipment Operators and
Tenders
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)
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fa R E B Cooks, Restaurant
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Recycling and Reclamation Workers

FHEWEER Welders, Cutters, and Welder Fitters
ZAEEER Helpers--Roofers
BB Marine Engineers
7Y —H— Tapers

HARMEEE (LY y—) Park Naturalists

(e = Agricultural Technicians
IKPERTEIEHFE Aquacultural Managers
TRVER S Farmworkers and Laborers, Crop
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0.8646332

0.70651627

0.7348328

0.85195553

0.83942974

0.7779892

0.79040515

0.7454427

0.71122974
0.66704184
0.76809835

0.71675897

0.7224847

0.77675176

0.8853669
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Farmworkers and Laborers, Crop

Tree Trimmers and Pruners
Tree Trimmers and Pruners

Agricultural Technicians

Fishers and Related Fishing Workers

Animal Trainers
Commercial Pilots

Tapers
Human Resources Specialists
Lodging Managers

Model Makers, Metal and Plastic

Administrative Law Judges,
Adjudicators, and Hearing Officers

Tapers
Police Detectives

Assessors

Security Management Specialists

Licensing Examiners and Inspectors

Human Resources Managers

Computer and Information Systems
Managers

Investment Fund Managers
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0.7342558

0.7945987

0.80019194

0.82751656

0.85947704

0.82869077

0.69656074

0.6351422

0.54105073

0.80223507

0.61602837

0.7443931

0.72940916
0.6391331
0.7424065

0.9228275

0.6087332
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Podiatrists

Industrial Engineers

Food Service Managers

Automotive Engineers

Medical Appliance Technicians

Clinical Research Coordinators

Computer Operators

Food Service Managers

Security Management Specialists

Security Management Specialists

Wind Energy Engineers

Executive Secretaries and Executive
Administrative Assistants

Assessors

Tapers

Administrative Services Managers
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0.6886788

0.83834016

0.8586242

0.8737799

0.8830438

0.80282235

0.77806556

0.80273676

0.7499757

0.8899118

0.8092741

0.66144514

0.7147963
0.7577602

0.75446635
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