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Abstract

A big labor data from United States Census Bureau will occur two prob-
lems. First, since the big data issue, we can not use the traditional method
of data mining. Second, the descriptive statistics can not offer an explicit
analysis, so we use Split-and-combine Multidimensional Scaling (SC-MDS),
which is proposed by Tzeng et al. (2008) to mining this labor data. MDS has
two main purposes: First, Express data similarity by the distance between
each pair points in spatial configuration. Second, Reducing data dimension
to aviod the curse of dimension. After SC-MDS, the big labor data can be
analysed by age, education and sex. We combine this order and the Occupa-
tional Information Network data base to develope the differences in occupa-
tional characteristics. We find the following phenomenon: first, differences
are increasing with ages. Second, eduction do impact labors’ characteris-
tics in every ages. Third, the youth labors are more similar in occupational

characteristics than olders. Finally, we try to explain the results above.
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1.1 *AEHE
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REBARZLSEE, PIATSRGEZXAAHBGBUE, 8F, HFRCEZMAK
FRAT. BAEL T RRMAG, &R £ SRS LR,

RERMOEZIES AN —KRAE, L P RMEBRF 7 0E 7 a9s
FRE—KRA, SELEAEFRERGS TR, TRIESE PRHAREHFSLE
BORALAFH , 17 RAM EERAL 45 H X F RSB T, Ad, 12857 T4
Hhott /1. Fosik, HAEH TARE B E XS R ARG A B, ik, B &
M. REREEZAM,; K, REABIRN., BERT. 2 EAAEF, s
AAEVEZ S T 1 53 TARRF & 5 R 1 B 930y, PTGt P R RS
IHA AR, RARKERGERESEENABEAL, RBUFAMZHE
BOR SRS TAaH]
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HAGMRGFLBASH HEETH, APETHRGERATE, E3CE. 87
RGBT, $ERSEHE AT SEALIEFL ARG, a—k
WA LERL S, AR IR AAEH G A TAMALEAY
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H RS L JRIZAE H 64985 M7 (clustering analysis) 894, # & Tzeng et al.
(2008) FT#% ik 699 AR L &4 5 AR ok (Spht and-Combine Multidimensional
Scaling, SC-MDS) %4 21474 & #, RAR— BB FA R, T HL

RS RRALE RIS E AR (Occupational Information Network), 247 %%

IR R A, AR RSB E AR,

1.2 X EEE

A A R, A ATH O AR ERRANITE; R, T
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Ak, FArRbT2RNRAEEALN, ALY G ZLlTE T RHERXGEH,
ok, E TG, RTRAZLEF @G ES A RERER
B, H B4 R&EGHKE, FEARLETRGRE, 2 F 4 THRE K H
FEEMNF RIS EOREN, XRMHSABROME, LoFEHE, £ EEAR
AR, FTEREN RS A RS BCTHIE R HRGF, A2 HA BB S e T
WEG R FING, RAXRG 7 XBHTFEBENA TG L TR ——IN
s MR, BREZAEI—ESBHMA, AAEAERRGGEZREY A, UKL
TRARTHE, Mt MR E, A ESGHIT, AFRMNEHIRD (data
mining) RAIZIEE A F a9FE R,

Frawley et al. (1992) & & & #H R Ehsk A4 A PIREICGE 826938 £ R 4o b
HABAL GG 215 8, 12 A ARG —REF 7 EFE, RAK S HGEHATd
MBS RRE AN, wHEFHORETRIRA. HETA. HEE

/

IFRE; LR EFETRE R AMRESREABAE, Tl
RARNBE RS EARETAH, BTRGELRRAER. REAET Y

EREAR, MEAHRYR T AL THAGRANREX, PEBLEIF M RAL
AR, FRMEM— LR AR A TR, EAFRLIRETH
Wtk RIEF, —MRF, FAIREN G 7 XA & e g (neural netwoks), &
® Fik (genetic algorithms). #L3H4fEsh (statistical inference)$2 4581 #+
241 (data visualiztion)%, A, fE0ek il A E Aoy 7 X s g i Lo A6
Mefk, KEA (big data) ' SR M4, HAKEAEATIRI 695 5y 5 A%
&4 & (dimension reduction). %-#f (classification). f&3t(estimation). FA#]
(prediction), YA T &N 8HAKHE F 379 BF 69 48 B ST

1'White (2000)% & X AHL2 KB RK HAAGTH, RENLEAR, #E. 23, 5
E. AT BRSO R I E O Sk ik ARG FA B T Ak P,




, AR R R TR EHEHAAL, FRAGT XA
4 #7i% (Principal Components Analysis, PCA). #L## % (Random Pro-
jection)$Z % LR E % (Multidimensional Scaling, MDS), PCA & Pearson
(1901) Aideth, HBA ARG REHMEKE L (variance) #9304y, HiFdL
PAE EAFGER, EBFEEM YRR E R REBMGE R, LI
A ALK B Johnson and Lindenstrauss (1984)32 Dasgupta and Gupta
(1999), Hufrds ik 5 aeAF & & & Bl b 69 BERE AR AR # B ARAT 69 T % MBF, AR 3Py
By B S 25 B JE A 2 AR St A B ARAE AL PR & . MDS A& o Torgerson (1952)F7#% i,
M AR A A FE R 6 AR P A 2 B F Bh R BB R SE AR R iE, e b AR AR KM L 6 2
M2 T & 4L 09 A, AL ZABAETE 4 o X AR SR IZ 3048 A AR T 3t 3], T 557
PERSAT. BRHTR, M5 TAZR A WA AL, AU MDS #7 X%
IRE A4
EA SR AR MDS A AR TS R 0u 2 54808, W4
J& R 1 A3 B R K 69 B 2483, 4= Groenen and Franses (2000) 4& A MDS
AT TS ) A T 3% B RAR 69 B MR 91 F 4, Dwyer and Gallagher (2004) i%
# MDS ##ZEas ARG BE> P, R, %469 MDS 7 54§ @mEs
B RAEE A ek, EITH M AR (complexity) & AR RE; Btk E
2R BEA ST A, 2 RME RS A MR, HEAERE
5 LEAF HEeE, ARG MDS 7k LA @k 2] A FHHE R A AR T H e
HEEE MR M, R4 MDS sHEAEEE O(N?), 124 1990
AP 46 A AL S K E T MDS 893t F A2, 4= Chalmers (1996) 42 & 4 14
BXEH%  (linear iteration algorithm) AF L+ EHEZEE O(N?); 2%
Morrison et al. (2003) # #4338 MDS 893+ EH4E B% & O(NVN);
ARmd BT S HAEH B LB REFAK, MHEZRK, FIA Tzeng et al.
(2008)#% s SC-MDS 1% fe4F T 4 & a9 FH AL HERM@HE R O(N), 4oitiy
SHHEERTUARRE> M RA A, Bk, AP EIUER SC-MDS #ATHAL
M AGEHFDHT,
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EyRErd, FEMAE XA k-mean & F % (k-mean algorithm, kmeans).
ZAEMEK F ik (Expectation maximization algorithm, EM) X & EE¥Li& %
#* (Nearest Neighbor Search, NNS), # ¥ kmeans & Lloyd (1957) P2,
i Lloyd (1982) # & A2 E 9% H ik 2; k-means® £ F kil 5 # 098 A,
RS EF A BEAEAEE RO ET, RHEGFEIBFHFHHCETAPTKL
%, WARAEGHBETAR, EM &d Dempster et al. (1977)FTiR %, £ E&EZ £
F A AL F S ey BRI ST AR A 098 Bk . NNS#9#E4& £ Knuth
(1973)—F P L B R G4 lTIE 8 A TER K LGOI A AH?P, Lmbhiht i
SRAEEAATMGZE, BREEBIRESTEGETHE, EnlFARH NS
BARE &, &K, H£RM-FMEEpE T Mo #0098 B, ET4HR M kneans X
NNS, 125%H a5 W AR, B RRE 7 X th 2 FAZ, Rl A
NNS EHEBRFa B 7 N, PIART&RMA NNS # MDS 8 &R 5%,
RETARDREA HHEAR, ERMET XA ERESFHGRERBBRT —
o, 2w HE AT MABE A DT O ETHA T IRY G
B, X FH&E#H (Support Vector Machines, SVM) 4 #3547 (Linear
discriminant analysis, LDA) %, A, KL % it 3k 25 T E 469 FA8],
SRR TE A, Bk BRAVEIR ] MDS 1E/R46 F#Feg 4 s NNS 15%
A AR, BRB AT TEHPILHE TR,

1.3 X L4

AL — 49 ARE, F—E Rk, NEARHBATRDE, H=F
B MDS 893k A&, &&1%%k MDS 2 SC-MDS ) 323k 7 ik A R AR L4 &
HWANE, H=F AR SC-MDS 895 Aot £ EE MAvHAE (Current
Population Survey, CPS) #9% T &4, @B hZZF XA =4 = MAB R
SEBHRE, HwE BRSBTS T4 & (Occupational Information

2k-means X kA A Lloyd i Fi%,
SNNS f#%E F# A E R A,



Network, O*NET) 2 CPS, st4% M % = & AR AT 5 T H HH 40 % Heig — i
WA M, FAEE RS,



2 KEHRMSARERAZMAR RS

2.1 #HEHAR

4 F Ry BEENITRIZ FH—F IR, EHALHHT L AL A 2E A 69 RS R AT
ARG BTN, B, BEA—FKREAINAEGHBEAREHS. L. frkd
BRI wARATAR, A 8 AR kil AR, THA B RS SR A TRE,
B RAMTGRA FFHEOEARRT R R, FEREE—m, ke
W, EARALKE T RMEER S E A, LEORITIERZAL, @ EAK
MO IEAEARYL; RE W6, wRABWERTEE AR, HFLe=
BRT AT EFIE20000 2R, —HThdeid, AEEAERCRTHFH L
A BSR A B S AT 5 B4R, PTOAGE W B3R T s " A - i R 4,

Propotion of Volume
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fo o R ol m WM W o
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ool 02 03 04 05 06 0,
Searching Radius

B 2.1: 4697050

LR e TR = E A, dAEERAK, kg 69 48 A R S EF PR AR AT
& AR E M LAeE, G B1IY 50 8 B A0 B AR 69 Pl ) 2 35 BAE iR g R
R BLARAEA, A—BATCENEFEEARGMTE LT AT LR
B {5 BEAR A P Bl BAE R, ARG EBIT A G LA, AR ERT R



F L RRABEAE il B RAR, A9 4o st dd K A AL 69 A8 AR E SL0F B R AR G RE Y
He, ZABRE IE4E E TR K (curse of dimensionality), 4B (2.1) Ao, &K
AR FFRE 070, HERER p=48, BRFBAYSEELBMY
20%; Ad, —EHEFE LB p =10 8F, FlAReGFAEIEF AT AL B AR
T2 5%, #ELEHERF OO B, WHRABLART, BRGH]TEFREM, BP
1A & R BB R T0%, —B4E ESHE] 50 gk e & S E =2 4k
2R,

Bellman (1957)42 k42 2 693870, &L 48 b HAMAE4E A 100 R F 4Rk L
T REREHETARE 0.01 RN (2FHZEWE] 10 i, AT LE 0.01
BB ARE 38, BIH R 107 @8, F34E 5 B Mgk B 4 3 e d R 48
B w, oSBT R AT, BRI AR (sampling) | A HF
(combinatorics) « #%% %2 H (machine learning) 2 #4EK & (data mining) A%
APTateh, BASEARGBATE, AR GFEMATETHEERSE, =
MBI AT KR, 1R BAR AT, R AT EG R R AR, Bt 4
JEH9RIT, dRE AT E @ {A4E . (dimension reduction) , REHTRE
RAERHERGER, ALAERA MDS A4 Z 8 7 %, T & &4 MDS
W) IR TP T ik

2.1.1 S5AREXEHEER

MDS & Torgerson (1952)F1#2 i, E &2 Young and Householder
(2003)#& AT 4Rt 8 — B9 AT I2AT B 5 P Rl RS 2 F 4R X R B B b 0 7 0k Al
B, MDS £—4 N L5 (subject) BRI p BHERA] (criterion) F#4& M
%M (objects) #94L3t 7 ik, VAL B ok t9 47 B A b, doRARME I B E 2
B A HEEAMEMAAR, WFRMAZE LEXH, 22N BEELET
B, AFEMEaRE p BED, wiEK. ok SEREEKF, RETHEK,
R BB B AR R RS p BERS T2, PRI AR — B4
Al, defBts, R&ETHF, mLEREETAIGEL, sbbF MDS 3t —ERSTF



B TAFARMEIRIE N BHERA, £ig p BERTeAapibs 2 L0,

MDS #g4adb 273 AT 6 AR B SR B E A 0 3E Ak, BTl
BhEt R EBLKE M (Euclidean space) 448 H 18 £ R 46 F A 1% 09 4545 B
% (configuration) ; #473&3%, MDS &M ZHUAE M LSRR E, @ L8
B MR RIEBRRILAIEARR L, R LE@PT, wREMERA—
TREARG B LMEZCRGHRHE, B—HF—THRAGTHG @2
AT RERAE: FH—, G600, AATMHEECERE—T4H, EREAR
WE A RA AR MG R 1 FAT AT R AR S 03 BARAR, M B e b #5869 B A
GRS RE, H=, RFE-RAFEEBENRS A, RAEHRTHL
FlEF R AF &AL AR, ATl REMAEE S HEMED], wifts, Tg&
KRG RIEEH T HIRE, ARG ASELAHRAE, MDS st — ARG
o

MDS #8t T — AR RAF RAGE #Hg ABPLIE R R LA H; CAE AR B AR 09K
B, AT LEMEEERE SBUT, BTESREI 5 X AR
Ao I, HAA AR B BRI AT E A PCA, MDS #9& 3 A& 24t
BRE, 2B BT KE HH @B AR 4, st L MDS R Y T A+ g saiit
PSR FAFEOARDVR EAR, PTARME BBIFAN LI R 0Bk, o BHE e
AOHRORR, RHE AR R AR A S FRBISER K,

2.1.2 S$UREZRGELEH

MDS X TR#T R P AT E A 9 B3t € % AR E % (Metric Multidimen-
sional Scaling,3t= MDS) #e k3t % % LR E % (Non-metric Multidimensional
Scaling, JF3t% MDS), 3% MDS & Torgerson (1952) AT &, Zim A KA}
FHRBEHRE, wiEaERE (interval scale). rFE RE (ratio scale) %; @
JE3tE MDS w Shepard (1962) $2 Kruskal (1964) AT4% &, s A& A B BBt
RE, 487 RE (ordinal scale). %#fR/E (nominal scale) %,



w1 MDS 4 RSE# R A HZ XA MAnM a4 H, §ARMEMAET 28
Ry B, FEARSEME G4l TRE? F=, AMEIEHEERE, S AT EGEE
MURR 28809 BAR? AT &MY RA-&3HF MDS $29F3t% MDS 8RR AER
FERA,

BERAHABRELZ n BEH, BHEBEEZHA p BE D, s &MT A
MEHUERER Xy, » MAERGE—FFAEINZIEDN, RFA
T = (Tri Toie g,,)s B p HEKZEMPH—F, BTHR X £MDSHK
AT HORREER TSN ELYE, ARAKMANEE
EHBHHS, YU o =0, #F, 24D A X 9E#EFreEmR,
D = [dijlnun = (@ — 2;)" (x; — ;) 3EAET H 461 T A4F 50T W14

b
af
-ﬁ\

=1 i=1 i=1 i=1
1 ~ 7 T
_gle Ty + 1 T, (2.1a)
=1
1 n 1 n n n
ﬁZdw _ﬁ( xJT:v]—l—xiTij—irxlTij—l—nxzxZ)
j=1 j=1 j=1 j=1
I~ r T
:EZ% T SH T (% (2.1b)
j=1

1 1 =
j=1 i=1 j=1 \i=1
1 n n
- (Z rlm; + Z :cf:g) (2.1c)
i=1 j=1

BT RITERE o MR, &AM & B A X ®AateEr, B=X'X;
£ Young and Householder (2003) 423, & AR LA EMAEMAATHES T L
WM EIEHART (d; = dj) LADELEEHE B = XTXA ¥ ERER
(semi-positive definition matrix) ; Hiz &4 F 69 &8 ABK#E4# (Euclidean
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transformation) #"—, #4X(2.1a) 21X (2.1c) T4F2:

1 1 &
= J=1i=

1

W EX, £ B TEATE:

1 _ _
B:X?X:—gﬂj—Df—DfH%) (2.2)

X(2.2)F, D, =[d;.] B D #i7¥F3%; D.=[d,] A D &27¥F3H; D,=[d]
B D & T3, X (2.2) X445 double centering, #£i# B £ M 694 H 1
X(2.2), BTATA:

B = HPH (2.3)

X(23)F, H=1- 11", B P = [pjloxn = —3Dc X(2.2)52K(2.3)34
T, AFAMEHEHET 2R D Fdouble centermgf?;ﬁ-éﬁl: —1 BTIFE A
et B,

BTAR, RMEBFERINAEHEMZRREFLHGEHER, 852
5 7 (Smgular Value Decomposition, SVD) $2 B &# A4 69 H, T4
# B ¥R A

B=72x7Z" (2.4)

K(2.4)F, X K45 (eigenvalue) @ R 3/ ¥ A% LY 7|69 3 A4ETE,
7 BEZEM; Ak, dX (228X (24) T35 X = 0227, i, &7
IR g Bl s R MDS BRI RAFHHag4ablte, &RARA M A 9T
*(PCA)ay 7 X, MAasr a9 et &, ARG N —r BF8RE, "E,
KT AT 2] MDS 1% & 46 iz &

X=x7Z"' r<p (2.5)
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i A\ EDEL R X

l

AT ERERRE A D

l

#:1 double centering 1%
# D - FeEIANEAEM B

l

% B {E& EAESHE(SVD)
TR EIF B (eigenvalue)

l

HEHUE R RE - POE
e A (r)

l

75 v e L - R
itk

B 2.2: 3t¥ LR EXAAE

R(2.5) B p HEQFHEA MDS B E r 4 & R4 T4 A Aa b b ) 45
R, BATLALBANE, K SEFENENEEZHUT, ZATHMTRE

A By 7 XA R A, 2 FRHEFEAT A E Z 40T @ Rk A48 M
M, B SREIRKE E AR B AT B e A K R,

¥ S AR AKX

£ E—fag3tE MDS , Ay EGERELEH, maFHE, Kk
AMZRAMBTRE, 4o Fih. WA SHREF, Lif AR AL T AP
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By R IEARAEE, 23 F S AR L& &5 E4E, Shepard (1962) # Kruskal
(1964) 4= ik MBT R 69 7 i, #4 A 9E=1€ MDS,

JEstE MDS R AHRA+E MDS s9454d, S B AT AT 2] 64 M BT R E
R R 69 B AR St 4% 9 SE AR AT B 38 (monotonic) M 1%; #45EH, ARER
ARG EZR T SRR Ea T RRLTHRF G-, RORR,
£(2.1), AZEE8 A B, C 9 NHZCAEARROBERARHE. &
T, RiME, &M, BAFAZE MRS T AR M ERNREHEL, Tk

BREAEMLE, A B BakEL, AR CEAKE, BARMEEHAY
& J3tE MDS P, REARFHGEhRIEMRGELPTRE, AMABHYIE
A B A RAAEAT & K09,

I8 | KETREFEAH | ThaEERE
AL B| R#HE. HT 0.5
A, C | RHZE. THE 1.5
B. C| &T. %z 0.6

& 2.1 RFEHETEIEAEMGBERM AT

WO, MR ER A, B X HMaEERS, A, C 636K kT
HER S48 #%E2, NEL#, & oY =YD mrpmb, wRE&ME
¥ N AR r BEGE AR, BBEZ N X r BREEELRET, 12885
64 Bl AA L R AZAE 6 B B AR EIG ik, KB HARMEETR 41 & B EAZ S AL E , 4o
SAR ALK o — AR, LT RIS MDS #y3tE a4,

O k38 MDS #3+ FidAe:
1. 3 E &R 8 M AR E e B a5

BE—E r R EMEE,
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3. AR B AEK PR,
q 3
dij = [ (xzk — xjk)Z] (26)
k

4. FHE—HFERX d;j.
digBode r 2 MY i, j REESEAE B3R (monotonic function), B 5
AT B A SRS RAGE ALY R MR — B, PSR R R Rl L byt st

SE A SR B MAR— B, dy = dy; —2 AT —K MR, Ald, A
£F 48,

5. FH AR 4% (Standardizes Stress).
Kruskal (1964)# th R ) A a9 S HRAELE, B AH S ¢ RER T &R
AR SR AR SR E AR B MR —BOE 09 464%, SRS AT

> iz (d“ 3 dz‘j)Q
d2

Z#J ]

Stress =

6. & AR ER EHERE MEE,

7. EHFERAGE, FAILRAE DGR GE, BB PR 3R
J_]'—o

¥ F e 3kt EMDSH H#@42, F45% Cox and Cox (2001),

HB-2A 5 AR Bk

Tzeng et al. (2008) # & T4 #-#4 % LR L% (Split-and-Combine Mul-
tidimensional Scaling, SC-MDS) ##x MDS Z5 A& #r# B R K L& A4 E &
g RE, SCMDS 892 AR EHAL MDS #e9EMBLE, EFEL
THAA MR G LI, ROIRH, Lo REMEM —EIRATFE N o 2]
—EFot, AFZioE B = EE B2 R MBS MEgIERE, A FE
BEPTA @ LAy B AR, BT X, WwRAMBEF— BB —E ¢ 4
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FHE, AEESol Bl g+ 1 BB HAREIERENT, ok, FRMGS
Mg EAREL p EHN EEHE N > p o, BHOMAREREHMHL
&4 MDS A3t R L6984,

SC-MDS #g454h2 % F A EegaHF R A B L g £ 7546
AR EAT RS0 7T MDS 2469 MR E%K, A REEGR9HEEME
TFREESAER, ATRMFENBAE SC-MDS F, 4 #Fneso12 REF B,

a2

BHREEHE p# N ZF (Np € N, N > p), KM EH 2B RH
X 2 X, BRFFLEY (X NXy =Y # ¢), mEL AL MDS %
By MBLE B X 2 X, Y 1Y, BERIHM A X 2 X, A= MR,

A

3= = 2N

# Young and Householder (2003) =T 4=, 33 oy {8 % B & 72 B K #5402 4% —
—%, A, M4 2K — B4R (affine mapping) U(-) + b E&—18
2, € Yy Tk Yy KA —EH B BRE o), = Urh, + b, # Y] 7Y, F
%3 & 86 H SR QR 2, BISTRAAT 3

(Y1 - YllT) =Q;Ry
(Y2 - YQ].T) :Q2R2
FIRAE= A% R, 8 Ry A5, 232 E X &MT 2453
Y =QQ;Y,—QQ; Y1 + Y 1" (2.8)

m X (2.8) T4, wHHERAEU=Q,Q; Eb=Q,Q;Y,1" + Y17,

SC-MDS #3#tH =

469 MDS #9312 5 O(N?), £ SC-MDS ¥, B3 EHo R K @
TEE, BETEESA Ny=ax (p+1) £E5H, AN, HBRRETESEE
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s PITAREl KN, — (K — 1) Ny = N 0 K = 400, #ETE648
EF MDS 9 HE A O(Ny) mE&3pre) QR »MELEA O(N}), Fiut

EAVT 52258 SC-MDS #9EH 2 A:

KO (Ny) + (K =1) O (N})
~ N-p-—-1
(a=1)(p+1)
~O ((p+1)°N) (2.9)

O(a’(p+1)%) +

WX (2.9)T4, & N> (p+1) %, SC-MDS 8358 Sikcge s O(N), tas:

# Morrison et al. (2003) Ak #493E3H% MDS #43tHE % O(NVN) #9, A

AL T —= RIAF1E A Tzeng et al. (2008) Fr#2 69 SC-MDS fEFTUATF 4 T
BT,

2.2 ®ABLEE KX

feiE W MDS #F JR46E A1 B4 2 69 = B RARME, RIMEE AT H 695
B, AT A8 AULI %% (Nearest Neighbor Search, NNS),

NNS 9S4 E @R, HT ke r TG —EBES S T, KLk
— BT AR RS Q RELMNTE s; KE s &, s A Q £6F, 4ok

BBRER, K RBGBES S B, AT—FHHITEHEH, &K
PR =4 MAZR - ey 1%, FIBTE M ez =% (R, B, G), A& X
BB iR, A ARAH B Bl A B A IEAER , AR T AL AT
KA IEAERATE , B RAAEAREG BB GAeLB T, W ETHHEL, A

A AT R FE AL,

15



3 XBEMATAENZARESH

3.1 AHkEagn

#M1 8 ceprDATA B4F 2010 F £ B & AA AL (Current Population
Survey, CPS) #% & #t; CPS £w £ B A v -&% & (United States Census
Bureau) #UTH A AL EH, LARE S8 WA Bk, RFERE. &
JARDL . He D BAT. RGETR G, B, BEMNEL, HEIHIRR. #*
R, BE. WAL, ARFTE 7 NF SAARTH,

MBLEEE . MR, Ak, RAERE. BEMNL. BARRESETH, K

o B A (16 —30 3R). B (31 —44 3%). FF (45 — 64 R)HE2F (65
RAL), EwiEssE, LtERRFEEES S SFTRAETAT (ATHMES T
25 )« RESHRPER A THBREEE). ALREELR AT
MALARE), S, RwESFe t, I, Awidfeik S, A+ —EMN LR —
BOTHERR, AR%EERERGARRGTHE, /45 106,711 £51F
¥, BETHS AU LKA 213 B4, PIARE—F106,711 x 213 9K
A, mEFS SC-MDS #EHa AR E (N >> ),

3.2 SC-MDS #j=4:#.8

A3z 106, 711 x 21389 K & #H4EM4E SC-MDS #4358 (3.1)8) =4 7% M
BE, TOURAEEGER (3.1)FPHRES, 518 2% L5 T RETH AW REH,
R ZM, HEXym .,

10PS W9 A HE —21A 16 #2928, &AM Less than Ist grade, 1st-11th grade. 12th
grade-no diploma. HS graduate GED 4-## & ¥ &% ¥4 F; Some college but no de-
gree . Associate degree-occupational/vocational . Associate degree-academic program.
Bachelor’s degree 4~ #8735k £ R £4%; Master’s degree , Professional school 4-#57#: 48

+RE¥E2%; @ Doctorate 427G+
SCPS #9424 9 # & A(white). ZA(black). @3 F # £ B A (hispanic)$z 3 4 (other) ™

%,
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. % r's
% %% % % » 4 ﬁ s PY)
et f . 0
. J% \%{ " 4 j ‘ at’ g!ﬁg
77 A : ‘ L . ?ﬁ . o
s s T o
‘ L »F <
e B e S T

B 3.1: #% CPS ¥4tk SC-MDS % #3169 =4 = MAc B & ,
LEHRCHTRENE: RERTF. RERRF L& /ATFREEALFNS
I

o

(a) % 45— 64 RY¥, FTRKFTAREESIF (b) £ 45— 64 RY, Frfdobt 8P
PR E, ReARTARTAT, & el BN, Fehkll,
6 B RIEEAE, KO AREAE,

B 3.2: NNS 584, HEAEREFErrtdetadis®
B (3.2) & 758 NNS 69584, KT8 (3.1)F g kB H 5 &
F2 (16— 30 &) #F (31— 44 &), T (45 — 64 R)BEE (65 RAL);

M (3.2.a) A TEBH Ty 5B HPRE. RERERA HEEE,; &
#%, B(3.2.b)&ATE&a TR 1 asy R EFH, Lk,
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MDS 8 BX, %2 ) B 52 25 64 3B A R R AR R e Aa U, ATAdE drd Rag 5
AT AL b K B A BHKE, B (3.3); ka6, ROVEE RBEEH 69K
£ 214 AR, KT —EF RO RME,

BERERSHFFEHET Nphard | 92, HEFETHACSHES
M, EXmEZ AN EREREBFGHRT, 2 KERA 4o KGH
&; A, E# SC-MDS , A& RAMTT AWM G B3Il B S By s E b, &
I ABR DG S BT, ek R R AR IR KB A E, E AT AR Bl R B
KEF PRI LSRG E R, AT, RIVEH BERGS T ARTHGEHRE,
A ITHRGEHR, BRE—F oM ARARFAM, & T A4%H (characteristics)
Loy EE,

18



CES SII

R

16 — 30 3% — HFRE

31— 44 & — BT

45 — 64 R — HARE

65 FAk — HERR

\

= AR — M3
RERE — M3

BLALR R — B

2 PR — M3
KERE — M3
AR E i — W3
B AL — B3
KPR — M3

m P ARE — MR
REFALR — B

AL S — )

B 3.3: & TEABHKE L4

19




4 BEMEHATH

4.1 FHGKERET

BRAZE A HEA A4 & (Occupational Information Network, O*NET) & —
B EBES T HRERINRFTZ LGS TR ETHE, O'NET %18
B8 & #3%® 2 3] EF ™AL (occupation) K X HBh b BB AR EE
898 & (matching) M A&, O*NET # 48 7/ (abilities). A% (interests). %o
#* (knowledge). ##E (skills). T &% (work activities). TAEAR & (work
context) 2 TAE{E4A (work vaulues) 3P4& —BRRAZ 3% b B+ R 4F H 69 %
I AL, SMEARHEXE 4 T ER2M (importance) 254 (level) RAE,
Flik 6 B H MR S WAL AR A G TR, wehb FiF @b AR R HA6 35
A1, A28 FlARAY HAe, BERRAZPT R R FRAARKGRF, UHEHTT
BB, B R AR AT B3 S A RS R AL, AR R
B ik e b AR, 2 ARER B IR AR AR AR FRAR 09 AR, PTUARER A9 SLSE R
H o ARG @R B,

KRIVERA AL F L 097A B : A, Foslk. BAER ARG, A @RK{zR
CPS E#t&é, RMFIL 106,711 24 TAT A 6 RALAE H AT 25, 3o,
HAFRGHERME, RALCFRMAAR WAL FRRFHHEBER, HEH
B O*NET ##kizta s 5 1,086 MBIz, 12 CPS 47 24 509 fA#AZ 5], 12
BRAZ P8y £ F 2L S O'NET 4 #98itm, PTARIAEHEE 48R CPS &4z 3
& O'NET % 0 ¥, 1FAZ CPS MAZ A6 F oo, RORF, £
W TARRG M B (game supervisors) 2oz AT 2R RF B (slot supervisors)
ZO*NET %3 & TR a4z 5, {2 CPS #ig #1558 5 — R TAEA
B (first-line supervisors/managers of gaming workers), ATVAZE&RAVEHE 41
B, SRR B ovr AT R R IRES By F o BT, 1A CPS ¥4 —&

CH BRI, SE KBS TR

ftp://ftp.bls.gov/pub/special.requests/ep/classification.crosswalks
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*+  16-30 years old *+  High School

+  45-B4 years old

*  Master and Dloctor

200

150

100

50

-50

—100

=160
-400

(b) B TR & AL S, WA
i3

B 4.1: O*'NET &#t# SC-MDS 3365 =4: 8.8

B TAEA B a3k,

O*NET ##ey A EF, 4749 BR S (cognitive abilities). #4 4%
&t 77 (physical abilities). &3 #y4E 48 7 (psychomotor abilities) $Z & & A&
71 (sensory abilities), # 52 ZA; ekt 33 A; Aty BA A A (basic
skills). ## ik 44 4 P B4 A% (complex problem solving skills). # /& % % 4 #%
(resource management skills). £ X # 48 (social skills). % #5742k R
AL (system skills)$Z 3 fif A8 (technical skills), # 35%8; TAEEHH AF
ABAL (Information Input), $2AZ % (interacting with others), &332 #42
(mental processes)$z T4k & i (work output), # 4178 7, H, £&4& CPS
2 O*NET F#H e, &RAATT4F21—18 106,711 x 161 895 # e, R,
1% 8 SC-MDS VA4 & 89 7 ik

4.2 BLEFHEH SC-MDS #h =448

B, wE(4.1afib) FRE £ SC-MDS # #) Z 488 ¥ 5 T4 1 4%
ORI, PTAKRMIIE S T4 H A £ SVD Keg45sia, diE(4.2)F T

THmegE B PR, FEEWEK

21



x 10

eigenvalue
© o o9
S (2] oo} L
T T T

o
)
T

o
o
o

10 15 20 25

4.2: 5 THTEHE SVD 5] 25 A5 #4A

I, ERTZ AR K6 228 A PGRMIER; 7 T4 H A4 £ SVD & egar =
AR AE AL AT 250 AAF ALt B 73.54 %; AREAE (3.1)69 5 TAKREA
£ SVD # 8977 Z A8 4BRT 250 B Ea s E & 36.36%, 128 (3.1)3tE
RiF B de R, PTARATT AAMS /2 =4 2 69 BOK Z M AF MDS 9% Mfe & &
WE

B (4.1a) BHFoPEL 16y O'NET FH49 SC-MDSH LR, &RMT oL
R, piREFREEY, EONETEH T REFF LY, REMLHBE—
Ao, ARG HERARE AL, B A LI ARSI R AT IR BRAL T B8 G A PT
Fl, 2RIy GBALI AR TREEM; Lo, BAEIEMRARZRT B, THEA]
AT R EIHEA, LATHRATERBAGTREL,

B(41b)AFFey Fy T Aa PREMRA, L8 O'NET FH#ay SC-
MDS# 4%, TAHR—EAAEGREL, ARSHERKGERERFTRET,

TEEAE AL 6945 A A B P i3 4 RS RWAT %, RERZSPREHK
FAZ LGS TV he RALIEIER B AL B oy T4, 12l #8 245 04 55 TP g A Ak

AL E AL, Rbia MARE LTS LM A 2R, b, £

22



Bl (4.10)F, AHRMS AL, BATHRTEAERGOEERTLHRER
BIRH, VOB AEHIREHEFRAED], WAHRREE, 2REKALLE;
ABR M, BATHILA, WA BB RFFA B T, 4ot HARE BT
ABFE B9 AL G R EAT R B (4.1b) T R &S],

4.3 L SC-MDS BB FHF THE £8

KB RV L E PTG R 5 T BEHRE, B (3.3), 24 mEa MY
BL, ARAERE EAMEL, ETHETRBAMBREF TG £ZEER, &I
BRBIEANY T AT T REERUIRE NG ML AL TRFOL
Haik, ®

FHuEhES TAEH L6y 2R

AANTAEFRAKFRETRINHS IHAG L, KMTUARA, A%
HERYGRE: B—, TEHZTFRFOHS LT, WIS THE £2E2HA Lb{ELs
FARE Y, A 16 — 30 RSEFERES), §HIETEHZPREGHETR, F
eSSt R A B & T5% (27/35) A LeG R TR Am, LA A, Wt
ZRGF I, SRAFYRKE 20% (7/35)89° A0 HEaF £ %, H=, $HARY
I2BHFRF, RMFRBR, F IS EERXE ARG, AA A
TAZEEA G5 TR, A 45 RATT, HEFRBm— A%, 7 ITHE £E

g3,
EAMBBRAERGAE, RMAALRERLGBREL: F—, AEAZ TR
, AREEZ LA SIALKE, 1SS THE LA S0 AR RBEE EE,

i, RMGBEEREESBSPRERETNS L, AR GETHERS
MEIMBEZERRYG I, mBRITERSEMIA M, BRI H#E
SR WMEIABBETNEEZRIGZE, RS RGO EREE, Fik

ST #yr, &M T R4 p-value & 0.01,
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BEHFEERALG TR, R0, RBEARLLRE RS THA KRS OH

KA, RELEE Btm S mAT SRS IBAFE , AMRB FRE HEA BEEE, #
G, ERFKRERZHERT, S LAEATERRACHRARTRFEH
WAz, $bEBEBARTETRFGRENFL,

Sk At 71 S 3k FRe IAE® A B84

(52) (33) (35) (41) (161)
16-30% | 34 | 3 | 25 7 27| 7 | 3] 8 || 119 25
31—44 3% | 34 | 13| 36 | 23 | 30 | 12 | 25 | 14 || 125 | 62
45— 64 3% | 48 | 26 | 30 | 26 | 32 | 30 | 36 | 30 | 146 | 121
65 AL | 27 | 28 | 51 | 28 | 32 | 25 | 34 | 28 || 144 | 115
Bf | AN BT | AW | sk | A | A | Al || & | Al

& 41 MRS TAFH G R

FRRF NS T, TSRS TAFH £ LRI F801538
MARERFE EGRF, —AH, THAREHZ
FRAZHVE, Wik B ITRG T % 930 F AL 69 24K E 3540k 45 IR A
A AT H AR, BEIRG, —H R B R BE B R Z o G LKA
FAATIEARAR R ) IRAL, BRRALERA FLhZX o, RABEAEMAELZRITER
B3E sk, 28 2 TR, LAN, ETREHEMRKET S, $E4ET
SF BB ERARE T, LATREIEERALE i — A AR ARG E T ARG Lk ARk
HHEARKGEZE,

B, HABHF
W, TR AL
#

1T B,
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FRAXEREMFIHHET LG £2E

RA)BEBFNS LY, WBEARARTREMS IR T HEELE0E
B, RMTABERMEERERNS LA ok, HAERTAHLS S LA EX
R, BXARPRERA, WEMG2ERE; RENA, HEe£ER
Yo AHA A, RA2THT, EFRREEOS I, FROHTRL, Ak
ERAZ B H XA TR, #8333, TRGHRFTRE, 85T ARG LT
B BRAZL

o W | sedk | Hkse | THEED || SRR ML
BEARE PEF
(52) | (33) | (35) | (41) (161)
BPRERRE | FH | 49 | 26 | 35 36 146
L Lo | 47 | 26 | 32 37 142
= P AR AR Bk | 50 | 30 | 35 41 156
A2 4 | 50 | 26 | 32 40 148
KA F IR B | 45 | 24 | 34 40 143
A2 4t | 39 | 23 | 25 33 120

R A2 FRHRBREMMFS LS THE LY 2R

ARAFHREMS THT Lty £ 2

%(4.3)- (4.5)BBMES T aH4H (16 — 30 &) EAEF (31 — 44 R)FHEH
(AT B Foi 4 (31 — 44 5R) ¥4 (45— 64 ) S8 BM (LT H
ETRF) A A PELLZE0ER, B&(4.3)- 4.5)FTARAREES:
F—, AAFRPREFASIHE LA, Ho, BAREIHERENS T
A IHAERACHERENG TEERY, ik, RMGBELT: F—,
MR, HERREMEE A, £18 20 FOAREGTHE, AT
. RANAFHIEELFRRF L, THFPFAMRGEGTH T LRAEFA
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A FAHEREZT,
BRI TEAAMAS. ABEEEHERTN;

ARA— % 50 369 FFA BB,
RMBRAS— 4 35 RA9FLHZ,

1 30 A3 TR

AIE 4

ot 20 RATR ARG, AL EgaaE, 0 Atbin i g

B, EFHEY

BH, DAL TPRFS T ART ERFBFGS T ERAEKS,
2P, TGS BAARGE T Bk, Rk, A¥A AR

e OE G E]

R, MOGRELBRAmE, BREGHIYVELES A LMY
Fr=, AR

FARE T TR T BT HBAR—ZEAK, ELAEMEGT THT LLgHPT
TR, s, @EEERpENE, IR EEGAER g AREFHAHT

B3Rk, A2 BRI 2L AT /AR T A B 8 PR a9 Re Ao, ARATE

PR AEAE S BR AL G AE 35 R S R Bl AR IR 69 M A B A Ja R 4F R
A A AR E B 6y 5 TR £ B

HEdAE . AR TAEE HRE

(oRGEE

o ATF, &M% 7

AE ]

e A SIED BE AR 4L

(21) (9) (10) (12) (52)

avEE (21 |13 |9 9 10 |10 |12 |8 52 | 40
XERE (20 |11 |8 9 10 [10 |9 6 47 | 36
A, WERE 19 |5 0 0 0 4 4 5 23 | 14
S14d | 3144 | 5144 | 31ead | 3144 | 3ieda | 3144 | 31as || 5144 | 314a
w6t 160 | 1504 | 1090 | asos | 1650 | ases | 1650 || 564 | 1630

k4.3 BUWS I AFHREMOR BT £E8E,

bk, ERUNFZAGEEA T @GR, AR BRTEAT, Tt

FHERBMB Y, 122, RAFNOGZAHAA, L2095 F,

HEHAZPRFREMAI, RmAH

time). K &7 % (response orientation) ¥,

SA

HEAEE LR,

FAt F (multilimb coordination). #r& & (rate control).

LAR A WEW
KRS B ( reaction
13 v SR AR A8 L va fik 69 VSR E R

Y25 %) (mental process) ##& £, O*NET £ A 5369452 % (arm-hand steadi-
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M, PTARMIREAR RIS R B AR WS40 09 T, S RABAER S F 09 A,
12382 F 2R T B RAE RS, BREIRH, AR EBEEHSIRGLE
WA, FRERUFTEEFEAE, EERAFTMETHUABEF—BRITIFAR
W TAEE, Emkik RAAGER,; MEABEIER#OLERS, RALEHATA
P09 88 By, BTN B TAR BT A AT RH T RS E AR, FliegEmd,
RIELERBAEZR L, AR, 2R 5 TaRFHEMER IO ERATH
Flag; 12T AMBRA, W ARET G P AEERERSFORL, midigs
Az 2R AL RRER S, PIAEHEFRIGRIF, HTHEHRENEL,

Fhe
ARBRE | Bk AER AR | BFREE
(10) (1) (4)
svaE (9 (3 |1 0 3 |2
x242E |10 |2 |1 0 4 |2
B.WERE |9 |1 |1 0 4|0

RLHAE | AR ATRAR | HAEHAE || ABRS
(6) (3) (11) (35)

2 PARE 3 3 3 2 11 |10 30 |20
P 6 3 3 2 11 19 35 |18
A, WARLE | 2 0 3 0 4 6 23 |7
31-44 31-44 31-44 Vs 31-44 Vs 31-44 31-44 31-44 31-44
vs Vs 45-64 16-31 vs vs vs vs
45-64 16-31 45-64 16-31 45-64 16-31

F A4 BHS T ESRBHOGMGEIR T LE 84,

&%,ﬁu@%zﬁ%%&%ﬁ@%mﬁ:%%#%%ﬁ%x%?%ﬁ@\

ness). ARAEAEH 695 (control precision), F589EE L (finger dexterity). F4& M a9 %
AR (manual dexterity). @A B2 E (speed of limb movement) 3 F st F 1569 % )

&% (wrist-finger speed),

27



WS40 695 T EBATHAR SN, H e AEAF H 69 2 BRI N P A6 F ik
B HARARHAE AR A R, AL, FRELEA
FA. B0 6) FM G T ERALG A ABRE E RAKSFRALRER, Rl vAAH
AR ABEEAR Y, L5 ERRBANEEE, TREYE, BT ARALME
DATIR R LA — R B £ R A2 A PR SEE B AR R E A T
ME TR, B RET A LB ATA, WHERFHFTHS TP FaE5
MA— BRI % £, % 20 ARRMAGE ARG EERSG RME, AEHE
RRIERLA ) B, A 2010 1 A¥ATHRERLET | VAT, L4o0FE
FEHFHAH OO R, L1225 FTRARLETAAAL, FEZRAMELE
fr; sesbh, £ 502 L BHERALF, 30 RATHEA— %, 31 —49 RA 253
%, ® 50 RALA 248 £ 1, EHITFEFREZTHE G FHS TEEBELL
F P i, £FZEELG R4, miB R, HAE ARG ER
RER T, HILELT PFEMF MG 6% £,

R, R(AD)FEZRGREIAEEHELE: L P EAMN gL T/ E B A
ey 12, &9 EMEIAEAR ARG, AN T ARE N T B AR
RERRAARFLELE, QAT HENS T HRAREMEIN LA RE L, %
o fRFEde FlAE A1 09 0udt, B AF 65 LAk B FRMAm R R, A

WhERAHBGHEE, ONET 5 ALHEE (active learning). it Az (active

listening). H42&# (critical thinking), % % &% (learning strategies). #% (mathemat-
ics). E4% (monitoring). BJ3E (reading comprehension). ## (science). 3.3 (speaking).

B1E (writing), # 10 *&,
g gk, [ g4 2010 S0 ¥ HEREE |,
RETERGHELE, O'NET 9 A% R $744 4% (controlling machines and pro-

cesses). # M4k (documenting, recording information). 3%ty B #8F 4% R 693 1R B
(drafting laying out and specifying technical devices parts and equipment). #7 %% 49 #&
# (handling and moving object). 2% i Z % (interacting with computers). # 1%,
¥ & (operating vehicles mechanized devices or equipment). %4 # 7% % & # (performing
general physical activities). #& & ¥ 415 € F 3% # (repairing and maintaining electronic
equipment). R&EESERZMH (repairing and maintaining mechanical equipment), 2

9 A,
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ERBAEE b, SREFa TRER 22, Wb, ARAZEFf OB

RAIEES L, RMLUTERERRFTRF, PHFORFOT AR HEE

Re9ER, HREKMBEERFRLAFARFASMNFHEERM TR SHE
B, EmEARRGE £,

IHES

Faok | |AZE | wHERE | IiEEER | ERAL

(5) (17) (10) (9) (41)

s FPAE ) ) 11 10 10 6 8 8 34 29

XERE 5) ) 16 7 10 4 9 ) 40 21

A, WEAE |4 4 9 4 9 5 1 2 18 |15

Si44 | 3144 | 3144 | 3144 | 3144 | 3144 | 3144 | 31da || 31aa | 314

oo (AR LN\ o) | 1001\ || oo | 10

k45 BHS I AEFRRMO T LT L5584,
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5 &=

A E Y, SR TAEME R, HRATAREY TE AR b
sk; Ad, AAMBER QAL FTAHESGER, BERZLTERIZEL L, 1
AT B A EABAASF F ARG, ARG TER T, RIESREEL
kKRG MA: BEARTHGON, RR LTk TS L
RBAe b K FEAY, B RET kdh, —MFEgET e Xk iF bk
LA A, TR B4 A MR- 4F MDS A &R A SR E A9 941
Rk, MDS BEMEL—BMSHT 7 TEAG S BRAE, 5 0LF8, HF#-
. MR, BRFEZEMRESANS TERAL EAHE LG 2R, BHERTHFHR
BEHERNMES TR T bey 2R, Hisdk 2 ey E G SF8 6938 o
e, A RE LS AR BN LRGBS EERRG LR, RIE, FF
SARF 69 5 T A RRAZ A H _E AR ML b 5 T ARG,

ABBATE B 69 5 THHEEAL G 09 5 R T R AF G THEAT H 09 3 F AR AT AR,
2B ZHFHRE FAIZAGATAEA KD G40, RABBLME & 5 Hr s T8
%, REFTEARAT SRR, @A Z 5 Bk E T 53 & F KSR BRR R ET 5
I, £EFRBAS T 5L HICATEG AL HAb LTINS, A4 &5 AR
AL, MERMEM S T2 BIBR LR L3 A @ TR, s EE
AEAEG 35 d 7 EINE S TR R ARG S TG A BRI, S FHUF REE TR
BARETHIEGS T, EmEARETHOES, EEIHADHES, T
VAR S AR G ik g 4beg 21 #rle . BURE AR BEESAT L. #IX
fo, MAERALSL, LAEZRARBUGHT T, REFEBEEFORFHE
#4889 % AL, S @miLegdor s, B I MK ER L ER UL, Bl LB
BRERTERAMILARE 5 K ELRMBISABGEESF, LB A R
RGBT ERET HOHF /T,

oh,  RIVLERS TAHRSZ LBRRE T RBSEHELET—EEHE S
TR H AT, R ABRAEHRRT T RARRGHF H 4t LREABE
B A8 697 2 394,
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4%

Abilities

Cognitive Abilities
(21)

Category Flexibility
Deductive Reasoning
Flexibility of Closure
Fluency of Ideas
Inductive Reasoning
Information Ordering
Mathematical Reasoning
Memorization

Number Facility

Oral Comprehension
Oral Expression
Originality

Perceptual Speed
Problem Sensitivity
Selective Attention
Spatial Orientation
Speed of Closure

Time Sharing
Visualization

Written Comprehension

Written Expression

Physical Abilities

34

Dynamic Flexibility
Dynamic Strength




Abilities

Physical Abilities
(9)

Explosive Strength
Extent Flexibility

Gross Body Coordination
Gross Body Equilibrium
Stamina

Static Strength

Trunk Strength

Psychomotor Abilities
(10)

Arm-Hand Steadiness
Control Precision

Finger Dexterity

Manual Dexterity
Multilimb Coordination
Rate Control

Reaction Time

Response Orientation
Speed of Limb Movement
Wrist-Finger Speed

Sensory Abilities
(12)
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Auditory Attention
Depth Perception
Far Vision

Glare Sensitivity
Hearing Sensitivity
Near Vision

Night Vision




Abilities

Peripheral Vision
Sound Localization

Speech Clarity
Sensory Abilities

Speech Recognition
(12)

Visual Color Discrimination

Knowledge
(33)

Administration and Management
Biology

Building and Construction
Chemistry

Clerical

Communications and Media
Computers and Electronics
Customer and Personal Service
Design

Economics and Accounting
Education and Training
Engineering and Technology
English Language

Fine Arts

Food Production

Foreign Language

Geography

History and Archeology

Law and Government
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Mathematics

Mechanical

Medicine and Dentistry
Personnel and Human Resources

Philosophy and Theology

Physics
Production and Processing
Knowledge
Psychology
(33)
Public Safety and Security
Sales and Marketing
Sociology and Anthropology
Telecommunications
Therapy and Counseling
Transportation
Active Learning
Active Listening
Critical Thinking
Learning Strategies
Mathematics
Basic Skills
skills Monitoring
(10)
Reading Comprehension
Science
Speaking
Writing
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skills

Complex Problem Solving Skills

Management of Financial Resources

Management of Material Resources
Resource Management

(4)

Management of Personnel Resources

Time Management

Coordination
Instructing

Negotiation

Social Skills
(6)

Persuasion
Service Orientation

Social Perceptiveness

Judgment and Decision Making
Systems Skills Systems Analysis

(3) Systems Evaluation

Equipment Maintenance
Equipment Selection
Installation

Operation and Control
Operation Monitoring
Technical Skills Operations Analysis

(11) Programming

Quality Control Analysis
Repairing

Technology Design
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Troubleshooting

Work Activities

Information Input

(5)

Estimating the Quantifiable Character-
istics of Products

Events or Information

Getting Information

Identifying Objects Actions and Events
Inspecting Equipment Structures or
Material

Monitor Processes Materials or Sur-

roundings

Interacting With Others

(17)
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Assisting and Caring for Others
Coaching and Developing Others
Communicating with Persons Outside
Organization

Communicating with Supervisors Peers
or Subordinates

Coordinating the Work and Activities
of Others

Developing and Building Teams
Establishing and Maintaining Interper-
sonal Relationships

Guiding Directing and Motivating Sub-
ordinates

Interpreting the Meaning of Informa-

tion for Others




Work Activities

Monitoring and Controlling Resources
Performing Administrative Activities
Performing for or Working Directly
with the Public

Provide Consultation and Advice to
Others

Resolving Conflicts and Negotiating
with Others

Selling or Influencing Others

Staffing Organizational Units

Training and Teaching Others

Mental Processes

(10)
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Analyzing Data or Information
Developing Objectives and Strategies
Evaluating Information to Determine
Compliance with Standards

Judging the Qualities of Things Ser-
vices or People

Making Decisions and Solving Prob-
lems

Organizing Planning and Prioritizing
Work

Processing Information

Scheduling Work and Activities
Thinking Creatively

Updating and Using Relevant Knowl-
edge




Work Output

(9)

Controlling Machines and Processes
Documenting Recording Information
Drafting Laying Out and Specifying
Technical Devices Parts and Equip-
ment

Handling and Moving Objects
Interacting With Computers
Operating Vehicles Mechanized De-
vices or Equipment

Performing General Physical Activities
Repairing and Maintaining Electronic
Equipment

Repairing and Maintaining Mechanical

Equipment
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