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(NISTEP),Ministry of Education, Culture, Sports, Science and Technology (MEXT)
Takaaki MATSUZAWA

ABSTRUCT

This report elaborates the seminar presentation by Dr. Bruce Weinberg of Department of
Economics, Ohio State University, taken placed in March 3, 2017 at the National Institute of
Science and Technology Policy (NISTEP). Speaking minutes are acknowledged by the
presenter. In addition, we analyze the similarities and differences between the Doctoral
Human Resources Database in Japan (JGRAD) and UMETRICS (Universities: Measuring
the Impacts of Research on Innovation, Competitiveness, and Science), based primarily
upon the presentation of this seminar. It should be noted that the opinions in this report are
the sole responsibility of the contributor(s) and do not necessarily reflect the official views of
NISTEP.
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1. BE®

KEIZBTFAAMT —2_X—27 1Y/ b UMETRICS (Universities: Measuring
the ImpacTs of Research on Innovation, Competitiveness, and Science) (Z 2\ TDIFE
WL AT 72 D 1o A A INSE R FAREF PR R 4% Bruce Weinberg K2 B & L
S AP L2 (2017 42 3 A 83 H), 7o, MBS TH OGRS E %2 T,
UMETRICS & NISTEP 233~ 51 £ A8 7 — % ~— 2 (JGRAD : Japan’s Doctoral
Human Resource Database) Ll -CHHE ST DWW T B ST 21T 72 o 72,

2. AEME
(1) UMETRICS {22\ T
UMETRICS [1] &3, 2015 4F 1 AT, KEA A~ B D 5 STAR METRICS
(Science and Technology for America's Reinvestment: Measuring the EffecTs of
Research on Innovation, Competitiveness and Science) 75y #f « ML L7 AT — &
R—27uav=7 b ThsH12, | AMBPHIRORLEEREEMO—D2THDL| L0 HH
Z TN T, MPEOMEZRET 572D TAM] ICEBLTWDANRETH S,
UMETRICS @}z & 72 5 7= STAR METRICS & 1%, 2009 4, A\~ E#E T CKREE
B . A7 (the American Recovery and Reinvestment Act of 2009; ARRA) DL
X0, KERFEZAMT 27-DICHAE LTZELBFO T 07 Z AT, HFRFEEK
(research enterprise) IZBHT 2 KB AEbSNzT —4 7T v 74+ —ALTh D
[1], UMETRICS 3% < O KFEM & 547z STAR METRICS OF — X %50l L TEY |
HAEN (KON OO EMEFLLIN) O E CREHINTIZAD T 7 A VR, TET
—% (Blo7—% ., fhitsk., MAGLERSE) . BRKET —% (w3, HiR. 51,
ff5t# (funded grant). ¥FiF%5E). HAET — ¥ (MEt/E (Census Bureau) WA T S
Y= XA L) Ll RKERT X Y — R v AN EEIZ R o TV B [38],
UMETRICS 7' =v ¥ = 7 b, KEFPEH O FEZERKF(Big Ten) Bk iz L7z KM =22
— 37 A CIC (Committee of International Cooperation) (1)DHE#EW 1N — R L7 -
THED LN TWND(2), TOFEEMEIL, I v RFERFA 7 _X—2 9 VIF%EFT (IRIS)
ThHoH, IRISIZMBRZERO 2> Y =27 AT, IRIS OEEIXF RFENESE 20
R L TW5DH, CERIZC LAUE, IRIS 13 (A T) WFZERHBE&EMLD 150 8 R 2 B3
5 24 RFEBEICN— b=y T E2MATWDI4], F£72. Weinberg KIZ L,
UMETRICS (2%, BUfE, — i KFE2EL 50 KFERTr Yz Mzaly bL, EREIC
19 REVBT =2 2B L TWLRBICH D, IVH I RFENTELT, £2O/ — KR
FNAFMNINLRFR =2 — I — 7 RPEFIIHET D,



(2) -+ AT —%X—=2 (JGRAD) 12>\ T

L AMT — % X—2 (JGRAD) 1F3CEHFFA B FHIN « FIBORF 20T (NISTEP)
BN 2011 EE L VDD MT —F_R=2 7y hThbH, TORMIE, HEREE
THEOXY VT RAZBHL, MEAMOESICBT 2ESHRREZLERETLIZLICLY,
MMBEROREBL DT AE/LETHD,

JGRAD i%, 2017 4 3 A KBITE (2017 4F 4 H 3 HEEGF) . EAFL K5 42 K%, 165
MRt nszmL, 7evzZ FaEDTWDL, X U T ANREEOXNLLERDI T T b
FATHIL 24,525 N, EEOBHEE (JGRAD ~Dn 7 A ) 1% 7,072 NZELTW5S,
7E. 2017 3 A RBUEDRWNZ DT 5L TOEY THho (MEME 1),

H H ek
1. BéE o < TEME] 2359.9%., Tt 3K 24.0% (PEBIREIZE 0
DA —H 16.1%)
2. mEREoSEY |- TH] (18.6%). [T (35.7%). [E%] (4.9%).
M [RfEE ) (25.8%)
- InbEAFHLE TARBS R BDEEHE O 85% % &
H5bH,

3. JrEPRIEGRR SERIT T v D FEATEAC KT 2 BEE (n 7 A 5
DENEZSER O [REgR|] L L TERTH L&,

(T2 (37.5%)) [f2% (37.1%) ] [F1%% (36.0%) ] O
=1

MR (22.1%) 1 ° TAX (21.0%) 1 T2 (19.2%) |
ES/AAN

4. BFAE BekE (7,072 ) © 95 b, 1,455 N (&8EHE D 20.6%)
DR T,
BHEAED S B 75.3%08 TH_HT VT - K7 V7 e,
ERC THE7 Y7 (8.4%)) THET Y7 (3.9%) 1 [HaT
7 (0.8%) ] ZMA =T T b OEFAEITR 9
(88.4%)

WX F 1 JGRAD OB &Rk (2017 4F 3 A KEBLE) (n=7,072)

JGRAD X [E AR IEN BH A EIN IR IST)ORA T 57 — 4 X— R L OE
ZHEME L TV D, BARMICIE, 2016 429 A 1 HE Y, JST OffAET % JREC-IN Portal
LoE#EZBE L, JGRAD IZ8E L7-F#H L b & I1Z, JREC-IN Portal THisR S #1723k
A1 % JGRAD ECHEIRRT D (4 —F—A 4 FA | ORAEFHRIBEY — R 2 B4
L7zl6l, £72, BEERI Y VT RNRAE2EZD ETEREICRDIEI) e —LET LOE
WRESC, BHREOT — X OFHEANAMEIRET 5720 JST O REERET —F X— A

(researchmap) ZH & OT — X HEIZOWTHEMatZED TV 5,
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3. UMETRICS & JGRAD DL B 52
UMETRICS & JGRAD OMELR - fERZHET L LMEXEL 4D LI TR D,

WEELX# 4 UMETRICS & JGRAD O Lt

UMETRICS 1+t A#T—H2R—Z (JGRAD)
ihisiats A (%E) (a%)
1. 70 OBE | 1 [BlsE O [-2009%4 . STAR METRICSBf#4 20114, JGRAD#EEEAIA
2015461 B . STAR METRICSH\ S 337 2014484 B . SERE FIRAIE
2 [F—aEDEM X |-HREARBEOHKICEIIRREZAMITIRZS [-BEAMDFr T/ ZOEE- B
3 |chixRs O [*SUHAVKEREA/R—L a3 BFEFR (Institute for |- XERRI 2 E Rl BT - ST BUEFIZE AT (NISTEP)
Research on Innovation and Science; IRIS ) FIRERAEIIN—T
4 [mrE O |-RESME (22— T LE) cRESME (22— 7 LE)
5 | KESMIKR O |-19KZ(Big TenhiHily) FA2RF(BTEREE ) —T77075L.8M
= RAREED. 50KFEAIIVE RFEED)
SR E Sy T0ORENEZ
6 [BURMBLE DT X |+2009%F KEEHE - BAEE(ARRAD T TIRE ST *20114F SciREXDT—4 - E BB (NISTEPO B
STAR METRICSHH iU ML TS Jadzyh) b
+20154E1 8, STAR METRICS/H S>3 31 2016 SESHARI A EARGE (BIFHRE) THE
Sehd
7 |BURIRE O |- Y —~_AFHZE (Survey of Earned Doctorates; SED) ' |+ H—~_AFAFE (1L A#HBHFHE : JD-Pro) AN
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1% UMETRICS & AMTF—E2X—A(JGRAD )OSR

1. BUBHIC—EABEDAMBERDS R 7= UMETRICS DER

2017 43 H 3 A, SCESRFERITHIN « FINBORIIZEET (NISTEP) (23U T, SKEX Y Ao
TINST R TR SURIEdE Bruce Weinberg iA35#1%& L, UMETRICS (Universities :
Measuring the ImpacTs of Research on Innovation, Competitiveness, and Science)  [1]IZB87 257
HRZBRE LT, 1012, TOBFERRERIOW TR L7V,

NISTEP Tid, FAEITIT HIELEE THOF v U 7/ SADiEREAZ HIY & LT, 2011 4
&0 MEEAMT—2_—2 (GRAD) | OHEAMED TN D, 55 WIFEA AT (2016
F1A2 B, FERE) 2Tk HEAMOT—2_X—201EM] BAEfT 5Ty,
JGRAD 12017 4F- 3 ARBIUE, EARNIKRF: 42 KENSIL, BBREM 217> T\ 51,

JGRAD il Tld, NISTEP X OB FEOFRAMDY; L LT, F2100], MEE M7 —
HR_R—=2AD A vy MERICEIT DS s CUT. DESHSS)) 2Bk Tngd Bl
2016 FFEESE 1 [Mhdis s 2016 49 H 15 H) 126UV T, SIMRFHIligNIIsIT 5 M DT —
HR—=2T Y =7 MIOWTOERIRIL A RO LB RN D72, £ 2T, 2015412 H, Science
FEICERSC [4]2MER S A, [EBRAC HEHE & 72572 UMETRICS 12 K 2 AMBFZEIZOWTC, [l
DEEEETH D Weinberg Ko dofl & L GREERZBIET 5 2 & LigoTz,

UMETRICS 1%, I RFEREE « A 2 ~_X— 3 U9EHT (Institute for Research on
Innovation and Science; IRIS) ZH0NZ, B 7 « 7 (BigTen) &FHIALDHPEHIOFERFN
Hubh & 7poTary Y —3 7 AEATED D NT —F X—2Th D [5], HHEHR (K<
POESBIFLISN) OFFRE CEASNIZTXCTOANDT 7 A VW, BRIl SffieT —4
V=AY 7 SITND [6), [HIEDAE) ZHIET 5 LT TAMDMIFEDSR b EE )
D—o>TH 5] (Weinberg K) 2LV I HENG, EAMZEGTeZ < D AMHIZEI T T D,

KETIENSE 5 3720 | EC X D2 2E72 LS BUGE 65— i

[Survey of Earned Doctorates (SED) | [7] 237441 T %, UMETRICS (X2 D & 9 72BREED T
T, RFEOAy )= T DT ETHNT =2 =271y =y & LTRSS B3 Y
SED & D7 —4#fEs HEF L TD [Bl, FAEIZIWT S, 2014 4EELY | T2
P—AFHE L LT T AMEE (JD-Pro)) [8] 2BAAAI LA, £ EWfTL T
JGRAD DF#8E % RKFZNVTHED TODIRPUIKE DIRDLE EELL L T D, £ 2T, Afald
JGRAD D4 %D AR, JGRAD & JD-Pro OFFRIZREHETZOWTIRGT 572 D&E L L
T, UMETRICS CKE) & JGRAD (HA) OFFELSRFHERIZOVT, STRFHES> Weinberg 4
% L BRAHETROLIFRE b LIZHEOT 21T 272 b D TH 5,

2. FAZEEFER 1: UMETRICS OHIZEICDLNT
(1) UMETRICS O L 7 — 2 ik

UMETRICS [1] &%, 201541 A2, KEA S~ B8 5 STAR METRICS  (Science and
Technology for America’s Reinvestment: Measuring the EffecTs of Research on Innovation,
Competitiveness and Science) 7>H 53 « ML LT AT —H _X—27 0y =7 ChD B, TA
MDSBIFEDR b RIS DO—> T %] LD EZ NG, WIFEOMfEZRIES 57201 TA

L SRR PR OERE A E 2. TSR E ) —7 1 v 77077 A OBMKFENEEN TN D,
2 Weinberg lKODGEH LV, 5 2 HBH,
1



M1 GER LTEA L RDHETH 2,

UMETRICS 7 —# 1%, #HBUF (O ODOHEFREIFLISN)  OMfFeE: TR S AD
T 7 AND, IR T — 5 V=AY T SNIEEIL IR > T D, BIZIZLL T O X S 77 —4 %
FETZ% [6]

1) FaGwch - AR
UMETRICS O7 —# 1%, SAWFFHERNCI01T 218 RBOR 33 L7-AFFE#: (federally funded
grants) T XTUZONT, NUF—=NHOARY T+ a2 [T 7 Z—inbig A3 b A
DT RTHIE SN TWD 9], 7—ZI2E, REORBEIE £, BBOF (KON < o
DOFFBIFLISN) OB, 2320 | SN EZIF BT LT, Fifse LT
ED XIS DHEERDYD (6],

) TrUT AT =R RO
UMETRICS OF —X 2%, [T 7T 47« V—RA | GBFRBIRFOMZEERL SRS <o
grmy 7 MR ST X TOAD THL (obtitle) | 23¥EFENT WD [9], kA7) 1%
[ (faculty) | X° [RFFHE] 250 TC, 6 DOAT TV —IPESNTEY, 7 ay
=7 MZXVER SN TOADOENE (position) ZHFETHZ ENTED [6],

3) [ IMORE
- SHASE L. UMETRICS 7—4 & ProQuest (A LT —H —R) b~vvF o7 SH
HIETRET D Z LN TE DY, INLOT =Y, L DOEES, 578, ARG
B, MONE-SNIHAIAEEND [6]

4) JEHiRT =2V T
UMETRICS D7 —# %, PO LD RIHRT—2 L U7 LT05 9,
© ARIEET =4 s, R I BF%E# (funded grant) . 546
@ #it/ (Census Bureau) MM T 25—~ SHASITET —4 : KEWNIZEBIT AFH0ORH
M ob placements) , A% — 7w FFEIZRT DG H

Weinberg [KiZ, GEEHOTT, ZNDITET —%, BREET—F ., —AFET—Z OFHY
ZXFR 21 DL OITHFE L, UMETRICS OF 1707 —58 V—RA & ZNbELILAIEHROBHR
PEZXFR 22 DL DI L T\D, F£72, SURIZ ZAUX UMETRICS 7 —4# YV —A L LT,
K23 NFEF TS 1),

3 Weinberg [ROFEH LV, 55 2 FiSH
4 UMETRICS @ [TKFB#E (Graduate students) | 13 MELFRFES/E (Masters students) 7R
B Etel-, MEESHEUS#H(PhD recipients) | Z4RFET 57-0I121%, [ProQuest] i
LT =B RXR=RA DT =2~y T IPNELTD [6],

2



X# 2-1 UMEIRICS DF—H 47 g
ITH BRFAE P—1 (BER
B |UMETRICS : A6k, Bio | R, Fr. 518 SED (fit-SHfSE i)
F—H
Rl | &k —, Ny ZICHBERKE N
B (WD s V== T Vs (WD V==l vy | FEaa A b, TR, [EIER

RBHZ M E Y 7120 CAHE

HHH# : Weinberg FGEHEE [Data Option] & V) 452 FRL

[X|F 2-2 UMETRICS O /1727 —4 ) —A L1555 EH

T V=R
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s Fxv Ty o NIFE,
I LYy M— RO O
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1) BEBNE EEREE T S0 L 5 R 5 00
s S S
3) 4ERITE

it : Weinberg RODRE (552 %) 2 b SIZHEHTEK

[X# 2-3 UMETRICS D FE7p7—4% V—A  CCHFHA)

- CIC #B90 STARMETRICS 7—4#t > k(%)
- Survey of Earned Doctorates (SED)
- %At/ (Census Bureau) ¢ LEHD

IS A

+ ~LA T (Medicare)

< KERFHT (USPTO) DRI %A /= a T —4
- 774 7F A (VentureXpert, CRISP, PO 7 —4~—X)
CERLT AN A

- EFEANY (Industry Announcement)

- J@f#EE: (Curricula vitae)

(Longitudinal Employer-Household Dynamics®) &

Hi# : The UMETRICS Initiative, ” Universities: Measuring the ImpacTs of Research on Innovation,

Competitiveness, and Science” [1]% & & (Z5EE1ER

5 EART % & TREIZEMBE M DX A T 7 2|, #atROBEFDO—1E,

3




2) UMETRICS 71 =7 hOifE

UMETRICS 7' = 7 M, KEPPEERO ZRF(Big Ten) ASiAL LIZRKEFR] = Y — 27 4
CIC (Committee of International Cooperation) (X% 24) [1|DHEHERIA_—R & 7o Titewd
BITWD [B], ZOHERIL. I W RFRTFA ) =2 3 %80T (IRIS) THY . IRIS
IR DA ) —2 7 LA TH 5,

IRIS 1%, “2009 FEZ/RT 7« A3~ KN SEHE L 7FFEBi3sI okt 5 520 /& RV otz &te
FRAHRERIZ & 0 A SIS 2B 572012, Y27 v - L—rK B2 NIH & NSF
\ZBWCARR LT BI O 7 IRIS 1Xu 7 F A0 TR TH25” (Nature2016) & SioiuTi
% [10], IRIS ~OHEIHTLETH Y, ZOEEIIKERKFEIMERBE Z IR LT D, SCERTIL,
IRIS DFTEDY =4 Vv« A= AI AR L AUR, RIS 1T REET) WIEBRE &1L 150
B RVEENT S 24 KEFELBED S— Nr—y TRk, BEEE LTI, REBERNNLL T
R« 77 K% (flagship state and land-grant universities [116) . WONZHEFMIFERRTEE & el
18 FALLES TS TR COMBEZEETH 2 L Th D LS T0D [10], ZOAa—71T,
T RTCOBEFREIF T DHFFEBRFED 0% LL EOT—H & ETe 2 L2725 LS ILTND
[10],

7235, Weinberg K2 JAUE, UMETRICS 13, HIfE, —iRFEETe 50 KFENRTmY =7 M
a3 v b, FBEIC19 KENRT —X 28GR L TODIRUCH Y, IV H U RFEENTELT, £
D ) — RPRFANA AR = 2 — T — 7 RKFEFIFETHEDZ L TH D,

KF 24 CIC AL/ 3—KF
VHARFE, AV IAKRF AT AT TR TATTRKE, IVH KA
IVH UMLK, IRV BRFE, AT TADKEY U — ML, ) —ATTAL K,
FA TISLRF, ST 2= K, TVA ATV RFEZ DY MK
HfL : The UMETRICS Initiative, “Universities: Measuring the ImpacTs of Research on Innovation,
Competitiveness, and Science” [1]% & & IZHEE1ERK

() UMETRICS D HJ

UMETRICS ® HiJIE, TAM) 1ZE B U CTHIEDfE (Value) ZHIET 2 Z & ThDH8, KFn
UMETRICS (22015 A U » ~ME, UMETRICS % F\-AfFE0 5 D5 Wi E2 2 TS =

LIZEY, EOLHIRET (KFED) 7l I 858EELIZL 0O, (REELT EDLD
IRIEENEAT ZAX XV ODE, FHRERESS Z LN T, £, KIS (UMETRICS)

DT =BT VEATHZENTEDLZ ETHL, T70H, UMEIRICS |E [ZEF L A—2
OREERE] L MEHEEO® DL (credible advocacy) % & L IZ LTHIE~Y R U AL b Zfisk:
THIOD TR T L—hT—2 | 25T 550 THS (1],

STERTIEL, UMETRICS @ HiZ WIEBOR 2 X 2 =7 4 37 7 B ATE DREREHIR) L [1].

6 [land-grant universities| & (%, 1862 4FK& TN 1890 4-E U —1£ (Morrill Acts of 1862 and
1890) (T & VHEID THE 52 HAVTOKEDOREEERRED Z &
(Hi#t : best value schools, What is a Land-Grant University?
http:/www.bestvalueschools.com/fag/what-is-a-land-grant-university/) [11]

7 201743 H 3 H® Weinberg (A > % B = —REAT

8 Weinberg fXOFE LV, 5 2 HBH,

9 Weinberg [lXOFE LV, 5 2 HBH,
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[RFD5A%# (donors) CBORIRIEH (policy maker) . &HDVNIHEL 2D AT — 7 RAH—IT
*F LT, ORI Eam oSO A RN ARET DRENCH ) T562 & ThD ERHISLT
W5 1, ZO—fl& LT, Weinberg I 3GgHDOH T, UMETRICS Z V2 A A FINA >
T4 TFINZINT DAFFHEE OB AR BT DR Z b1 F, IR omE, BRE - TRGRE
~OFADT-OOERE LTHTHD Z L ZB LT 5,

F7-. UMETRICS % 9 —>OHINE, AT E | Z BRI DY — IV AFIR T2 2 &)
Thd 1], 20, fxD7ay =y ME, WEOA 37 MaERbT 572007 1T X
LR, NI =< U ADENWT—L &L L, (N7 4 —< U ADEWTF—L%) THA T 57
DD —)VEE TS 1],

X225 UMETRICS O 372 HHY

- BHFBORIEEIC L D BT v AR— A OBITE LSHEMED B 2 5illlhs FT e/ TR SRR & 0
T=DIL—LT— 14

- KD, BORRY G O TE R 2. REE PR T— IRV —EF R R T 2720
DREIEGE

- RATREBICRELDY—ILEY b OB WFTEDA 2737 hOEBALDT=DT T Y X LB,
IRT = VADENT = DT A )

HiL : The UMETRICS Initiative, “Universities: Measuring the ImpacTs of Research on Innovation,
Competitiveness, and Science” [1]% & & (ZFEEFRL

4 UMETRICS D= v =
[X|3% 2-6 1%, UMETRICS 2500 #HTe [HIFE T —2 7 4 — 20K T HIORE Lk, KO
(SRR D3 DD 7 VT 4 ANIREREICONWTE DD THD [1],

X7 2-6  UMETRICS ® 32D v 3

1. BIEIT—I74—R : U, FIEDU—7 7 43— AOREENEHIZZ L LTS Z EIFH 5
THEN, T—HIMETHY . ZOLEAEDBIZEDOAPEMIC ED X 5 7 b A 52 TW B DN
WTIHEE A EDD> TR, 72072, “STAR METRICS 5—# %% L2, 2 bz
DNWT, FEOE Y N 57 (1],

2. BN KR FARE I 2 AT-011E. B, M s TF— 20 Tl T
HZEM, FTEITHELRSTND, "Z 2T, “GROEOIIET — L EDRA 72— 2 %
TR, WROEBNT—LEERZT 7200y — 1 2B%T 257 [1],

3. WIRRR : ‘WO L, RS IFEE AR O RO E A BT 5 2 & T
L TX72", LiL, “UMETRICS O7 7' a—F %, MHLT, BEFEES S OW 1% 5507
T L —LU—7OFuhE LTWA” (1],

tH#f : The UMETRICS Initiative, “Universities: Measuring the ImpacTs of Research on
Innovation, Competitiveness, and Science” [1]% & & (2 {FRK




(5) UMETRICS Dit'f:0>75 7 —STAR METRICS it & UMETRICS 7> 5 O

STAR METRICS—#R94UE CREFHRE DT ORI - 4/ ~— 3, widh, B
(ZBE DHEDOMRMIE ] — &13, 2009 4, KEHEEL - #/E]% (the American Recovery and
Reinvestment Act of 2009 ; ARRA) DEFEIZ LY | KERF ZHTLT D52 1O TREAE U783
BT 077 5 THY (1], AHIBEBEEE S RN G- 2 2885 WIET 5 B TRt Sz
7u /5 5 Téhs [5], UMETRICS 1E, =0 STARMETRICS 712 ¥ =7 MZ LV ffREL 78572
R, BELSNI-AFSEE3EK (research enterprise) (ZB83 57 —4% 7T v b 74— L%k
L LT [1].

STAR METRICS 1%, #FROBKF~DOEE & ZOFREFITONT, FEI7ER AT 57200
THHTT v b7 = LEREEET DT2DITIRD DIV T 2 V=2 1 ThH D | R ELT v T7R7T
T —F %> TW5 [1], STARMETRICS (2%, #7100 ORI E 6 >OAIT (Agency) 7371
7T BB, KERFE (AAU)  [12]10, AYERFE (APLU)  [13]1, KEES S Ly
Ul (AAMO)  [142 ONEHTE Y A M b—y 3 73— k) —3 v (The Federal
Demonstration Project; FDP)  [1I5]BIZ3RE STV D [1], 2D XK 9 7RbBIR D7 1 7T Lsd
% ORFBINC K DRI T — 2 v FOFERED, RIS 2 &% UMETRICS #EADFHAR & 72T
WD,

STAR METRICS (&, 20154, »—/L & L COREEIZRHE L7z STAR METRICS L1 11
/Federal RePORTER & . E{RAIZRFFERHTEICE O AR BEORIE 2 H 54 UMETRICS & (253
BtL7- [5], UMETRICS X, STARMETRICS 711 =27 MI XV ATREL 227 RIRRET, HEl
(LS TFEEEMR (research enterprise) (ZB8T 27 —4# 77w M7 +—L% 5L L [1]. £<
DORFNHIFHNTZ STARMETRICS 7—# 23 A T05 1], LExEEds b, KFE27 DX

N2 D,

SRR LAUT UMETRICS 1, IEICBIT 28y 7« T—X 56 L, FIR L. ofrd b ke
Y —/UZEBWT, STARMETRICS £V &, SHITHEATHD (1], FilxiE, 7—FIUEIR,
UMETRICS F—2A0D A L 3—p083 LT HENLY —L 28 AL TR Y, BRI (V—R)
Mo, T—HEVATT 4w ZIEEL, B AT\ (1], FloXFR 2-3 0 L 5 74 FlilE
R DIFR A - S L, BIRS 272 < LA OFT—4% KON CIC HEI B Bz
STARMETRICS 7—#I2V 7 LT3 [1], Z4UZd& Y, UMETRICS I%, KA —/LC, Hik
b3, G S, BEFShiz7T—42ty MM L TBY ., #ke 2L~ T, W50 mED
ORA—)VCHHTT 5 Z EZARRIZL TV D [1],

10 The Association of American Universities CKE RS (R—2b—
https/www.aau.edw) [12]

11 The Association of Public and Land-grant Universities (APLU) (ASH/Z > R« 77 v F R
W2 (Rh—23— http//www.aplu.org/) [13]

12 The Association of American Medical Colleges CKEEFI L v fR) (F—2Lb—
https:/www.aamc.org/) [14]

13 The Federal Demonstration Project ~ ("—23—

http‘/sitesnationalacademies.org/PGA/fdp/index.htm) [15]
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[X|Z% 2-7 STAR METRICS O CCikaEA)

HH B
1. 5 - 2009 EKEREHL - FEYE (ARRA) OEFSICE D | KERE ZHRST 5550
DOHCHEE [1]
2. B - EIROREREE L T OFRERICOW R F AR 215877 » b7

— L (1]
- HIFEBRR A D EIC -2 2 5 A IE T D B CBHAG [5]

3, 7 a—F s TmYel ML, AT )=, B NLAT T T e TR R— A
[1]
4. BRI + #9100 OFEBA L 6 SOAITNT 0 7T WIS (1]
- AAU, APLU, AAMC K USEHTEL A M L—3 g2 728%— b F—2 v AT
K53 1]
5 F—X% - KRB L OWEEBA O NFOER T — X Ll « 7o c& 5 X 5125

— Z OBNFELRIA THG Lo b O EHE [5]
- KEESIAPEME (NSF) oKEESEEMZEAT (NIH), KET R L —4
(DOE) 58T OBSIFEE 0T — 2 PNifE S, FeE, RmARY | 55
BEEc DT —2L) 7 S Tn5 [5]

6. T—XDOFIH < UL TIZBINL T RERS L O EREEE Ot 13 STAR METRICS ™
T2 EEH L THET 5 2 LR TED [5]
- BECOWFSEEIPHIC X 0 7 — 23T - HFR S5 [5]

7. 7wy MERK | (1) Loyb T (2009)

© WFFEBHREENT Ko TSR S D RS: - DIEEBIC I 2T & B2~
DB AET D Z b bifE o7 [5]

© FHCRHOIFERIIE R DS TSRO IC G2 D8 & MRZhRE LT
BHEDOTHNNTE-Z 2508 \ZHOVWTER [5]

Q) L~ULIl (2012)

o TRERZITTEBTEBEE DR AT D~ < RE FsCo I S, IR oS
F 0L OIFEDOT — 5 LIFRBREEE DT — 5 Zh5E [5]

8. 7my=l b | 2015FITLLT D2 5D T Y = M
LS (1) STARMETRICS L~V 11 /Federal RePORTER : 7 —/L & L COREREIRF
1t [5]
(2) UMETRICS : B{ARRZAFSERRFE G Ot B OME % 459 [5]

HiHL 1) The UMETRICS Initiative, “Universities: Measuring the ImpacTs of Research on
Innovation, Competitiveness, and Science” [1], 2) [ENZHFZEBRIEN Bl PR EHET
JEPHFEHIE £ 2 — (CRDS). FAATEE KE TBFA ) N— a3 VBORO 72O DOFY)
OEhA & T 5% EATEEER




3. IAERER 2. B AMT—2N—A(JGRAD))DIRIKESRE

KED UMETRICS [AlEk, OBEICBNTHRFBA D2 Y —3 7 LA _"— R & UTHEA
M7 —4#~_—2 (JGRAD) ZH#HEL Q5. ZNE CORBEHOMAAIEE 2, 2016 FFE LY
Tuvry NORBELE, ATERICAT ORREE OFSES, BB O /1580 it < C
W% [8l, 2 Z T UMETRICS & JGRAD DT 5 72 b DOHREA & LT, JGRAD O Z i
FCORGELELIRI OV T 214,

(1) JGRAD OREEDRE & KFSNIRIL

JGRAD (%, 2011 4E, SCHRSEA D TBOROTZHDORE: (SAREX) | F¥EO—HE LT, FloEH
17 « FIRBERERFZEAT (NISTEP) ORFZEBR% 71y = 7 b & L CTHESBItG S [B] » D HY
%, EEERRE TEOF v U 7SR %80 - R L, H CoigER A AT kT2 Z LIk,
MMBOROIFE L 72 DT U A %G5 Z L ThH D,

JGRAD I3, (iR EEE P DBERA B L, 1 LARE 7% b ERIRICT — &% 2 ek
HEIZBREAN LTS, 201444 H XV, H9)12 KFECREGERZBItA L7223, Tk, 55
HIRFFHATEAG HE Q016 4F1 A 22 A, BFEAE) | IZBWTBERINE-DT ARk Sz 3],
Fo, 20172 ALV, SCHRPPEEOEREE =, SRR E ) —T v 77 m s 75 (G
. =T r7arTh]) OBIKFATEH JGRAD ~DOBGRA BFAWVT 52 & LipoT-,
UL Y, A7 27T 50D PDCA HA 7 /MZEBWT, JGRAD (X BTV AICHASE 71
7T LT vV L (C:Check), SFEIZOMRT D (A Action) BT, —EDKEZHHH L9172
STebDEZZDLND, TORER, 2017 -3 ARBUE, ST EIE 42 KEFATHERK LT 515,

REFEIZT T <. JGRAD (ICSHIT HAF5ER b AT L TR0 |, 2017 -3 H KRHITE,
165 BFFER (HARRISR 106, AL - HEERIFSR 53, £Ofl6) BZBIL WD (K#3-1), 7=
2L, IR RABRY | BARRMERBASC - HESRVFROK 25 £ %< SHRIIASC - #EaF
FROWFERHIXT LT, I EFFODNT TWOLS ERH 5,

14 JGRAD OF —4 B3, H MWD EEA DT —X ZRiHROT—4 & UTHE L, Bk
MOMEGREAT>TCNND, AEETIL, FHL 2017 4£3 AR (F—XEUSH 2017 454 H 3 H)
DT —H %t LT LA,

b SCERFER OGS A E 2, TSRS ) —T v 77 a s A OSMKREREEN T
Do

16 WHE SNT-AFFERNTE 720 F72, BIKFATBW T, SIEROMEEI BN TW D55
0. TSI AENTOBMELFT> CODEE, BRCEEheu,
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2014 2015 2016
fE

ERA EEARBRFER §AX-ASRFER mzofh

% 3-1 4R T L OZMFFERHRARE (2017 47 3 HREIHEY)
L - il ABf 7 — 2 ~—2 (JGRAD) FH/mh~18

2) JGRAD DXtk
1) ThUy MR EEEES (/1 %)

BINKFOHEROFER, BEE LEFTIEINL TS, BIE2RF v U TS AEREORRTH D
TH T NREITEIE, 2017 4 3 ARBIE, 24525 N, FBRIZJGRAD (2u /A > L= LDH D
Bk (A H) 137,072 ANTHD ([X#3-2), JGRAD BAIKRF K OB NSRBI fE
VN T T R TEAIERICHIIN S & & IS, BEEED U =TIl TS,

B, FEEH L, 7T M TOL ISR TS £ TOWIK] (X4 L7 7) &K
4 BELT, BEES T4 %4 - ARIOT 7 v MREITECEI - Tl% DRgeR) &
FEICER LTS, ZOBERIL, 2016 4510 H R, £ 30%H([#% THERE L T\ 5,

30,000
24,525
23870 23867 23,867 <’
23251 i
25,000 2403 23213 2325
21,057
20,137
18,733
20,000 17,398
—— 7 1)) 7
15,000 12396 12,834 THONETER
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10,000 70 cogy 6649 6837 6,969 7,072
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3,452 3,542 ;
5,000 2470 2,709 2,744 3313
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5 32 AT — S R_R=ADT A7 MITEREREER (74 )
UL = A7 — 2 ~X—2 (JGRAD) Ff5/mai~ (2017 4 3 7 RBIAE9)

17 2017 4£4 71 3 H4EET
18 2016 FEE DO AT —F _X—2HE L. HAStE Bxra YT 4 U ICERE LT,
19 2017 44 H 3 H4EE
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2017 4E3 HARBIE Q01744 H 3 H4EED) . 7072 ADBERE DY = oA —fitk 2 A L. T8
M) 2359.9%. [t 23%924.0% (MHRIEREIEE2D161%) ThHDH (XFE 3-3),

m B
[ ey
mREE

[X# 3-3 JGRAD OBGFE DY = 2 —Lt n=7,072) (2017 4% 3 A KHIFE)
Hl il A7 — 2 ~X—2 (JGRAD) F¥/R i~
@) FFD%IE, BiE59.91%, it 23.98%., HKIAVE 16.11% %/ NEUnEh 2 AL CIUE A LTS

3)  BERAE DA

JGRAD DX 2B piPUc i & TE) 23 18.6%., 15 2335.7%., ¥ 49% T,
AU TIRBE) 23 258% & INZ 7= TAMREIFR) O MY, BEFED 8.0% % LD (kR
3-4),

—J. THUY MITEICHT D885 (v A V%) OElGE EeR) ELTEREL, &
RN RS &, T B75%) ) ¥ (37.1%) ) B (36.0%) 1 DIEIZHE <, [ (221%) ]
R TASC 21.0%) ) Mt (192%) ) TIHEV, (X3 35) T7ebh, HISEHT L0 BRERIRDUS
TERN DD Z ENbD (XFK 35), 22, ZZ2Ts9 PR 131) L4 »HD
AA LT T hBELTELT, FAOBGRER (7 A0 ZEAOT 0y M CEl-7
fECTH 5,

[y

20 AMBEIROFA IR, HHNCEE L CEEZRD D O, JGRAD Tit, MRIERIEIEE
BND, FT, 2016 4RI SE ST EABST — F X A DOAKE AT 7 ERE H OF
HIZBNTH, HRIDEEICE LTI LOBT itz &8T5 2 & Lotz

2 AHEECHIHT 208 8L, BEREDSETE T DIER O EHIEE DN Tn D, 7pds, B
TSRV, B OB B DA SIVAFFERIOSE1E. FTET D888 0366k L T- 85578
D 5 BB\ VI AR O & U GEIRL T,
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B¥
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[X7% 34 JGRAD DX Oy EFRIEEE (n=7,072) (2017 43 HKBIE)
L - AT —2 ~—2 (JGRAD) F#/m i~
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30.0%
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DEBITHI MEATEITEEERE | 36.0% | 37.5% | 37.1% | 22.1% | 21.0% | 19.2% | 25.8% | 35.5%

X 35 SERIT T FIATEICKIT D8R (2017 4 3 A AREUE)
it AT — 2 _—2 (GRAD) F¥m i~

4) RO

JGRAD DOFRHED—o1%, T E O FRER RS L QO D85S, BE O MEAE T
L. Gl DIIEE BIBIRER E LTCNWDZ L THD, D7, AAGE « JEED 2 HERE
TOAFNFHETH Y . £72 JGRAD A= T A — MRS « ety . JFRI AA
RE - FRETTITONLTCW A,

JGRAD TiE, ZDX 7B HOFER, 2017 453 HARBHIFE, 1455 N\OBFAENEERINTE
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0. ZIUTEEERE D 206% (HARNG612%, RIEIE182%) (Zdbibd, Ziva HEHUEHIZA5
L HFEDIL THRTUT 492%) ) KOY M7 Y7 (261%) ] T753%% o5, Ziuc
FET7 V7 84%) ) T YT 39%) 1 77 (08%)) ZIMAT-T VT D6 DREFAITH
9| (884%) THD (XM 3-6),

E7S7
[ zotmmrs 8.4%
Og% 777 I » /: & m\
UES RY95551 1k 20 55
200y 20w 21% mys 13
Srov—
2.0% FIHZRIY
RE7I7 54 \ 1.0%
26.1% 4.3% (E,U;c?m
V-7 1.1% =
Z.G"/: \ )
NRFA hR7SF el
2.7% /o.s%—__r___,,_——
AVKRST
\ 8.1%
B o
o, PTG itz
1.7% e J592
R7I7 BE 0.9%
49.2% 6.5%
T
40.3%
®PYT RETST O B O ﬁfgf PIUh
49.2% 26.1% 8.4% 3.9% 4.7%
EUNNEEE thg B b4 3 m O3 7&EFp m EUFENNEEE
2.7% 549 0.4% 0.3% 0.3%
n KFEM 0 hR7S7 0 EDfth-AEH
0.3% 0.8% 1.2%

X% 3-6 EFHAEOHIEREIG2 (n=1,455) (2017 4E3 H KEIAE)
HU - i A7 — % ~—2 (GRAD) FHm i~

(B) JGRAD IZ & D deftes

JGRAD D 5 —2DOFHSIE, HEAMOX¥ U7 /2% (Gt 3 572DOEE 1T T2 <,
REEEDLHING, BEEDA T 4 THEDOT-DOER E LT, s ~DOFHEtFE (-
—ER) SEHHBICANARNHED TEZZ & TH D, ZHUT JGRAD DU 2 EH)ME NG
THY . POWEFEINERE HH L DATIE 90D A PHETRLDO THEARF L T D Z &
kD, THAHERE & IEBERIMERE L — D DT — X X=X TER L & 9 & L= & Z AT JGRAD i
LEBNTEL T D,

BUERRTSIVCW D e th— B ABKRE L LI, BERE IR TR & B ekfmiEom
D7D THRERE] 12305, BEARAERIUILL T O L0 Th 5,

2 7'Z 71K L EL R OMlE4 T, R E LT, EHEC L AMAHPLXS “United Nations,
Standard country or area codes for statistical use (M49)
(https¥//unstats.un.org/unsd/methodology/m49/)” (23D EERL L T\ 5, 7235, BRNIZFES U
DIE 2 ZHONTIE, BRMES OB, FEIEE, K Otw & 7@ T LT o,
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1) SRATEHROTEE

RATFHRORMUONWTIE, BERESCKFEN D DEHEDEMEFRO—D>TH D, £ T, 2016
9 H XY, ENTERRIEN BEEHIRIE (JST) OfRA T2 JRECIN Portal & D7 —#
HHEAZPIAA L. JGRAD (288 L7 A b L 12, JRECIN Portal THSE SR AE# %
JGRAD ECTHEEFERT S A —&—AA Nl ORAE#RP—E R 26U 3],
JGRAD % AW SeATIZEC J AR, R R SR E TR, 77 I IatEdeds, 3T
AT ITNTHESDEBEINT 2856, TATIT LT T I 7 THBRORHHE D H D Z &2
NEINTND [16), L7zddoC, IEMRERR O RS B DO 5 RN
WU Tl < Z &g, MRS OX v U TIOR3 2 ECHLEWRH D
LEZLND,

Fz, TIVE THIEE 2 NSRS R A HIL L C & 72 JRECAN Portal O 8 E A3 E 1554
TEEER & TIERT 20 b ifF S o,

2) B—/LEFAORYE DR

BERENX Y VT \AEEZDH ETBE LD L) a— VBT /VOERIEIZ OV TIE, Bk
HOBALDOEWEHEDO—DOTH D, FRAZBNTHX Y VT « B ¥ —E0 T DilEEN
ITOILTODD, C LWFREDO G ZRES T, 720722 LIZ< W EV S FE DML, JGRAD
IZ X DBUEDOERE G K E DB,

B—/LETND AT oV, HEEOREORT: - BRI R — L= & fialp bl 24
TR SINTEY, FEAERTFTHIMESEOINEC, 227 Y OBPFRENED HILTWD, [
B, M O=—REbETar Ty EHESh, VoA Ry 7 TG - BETEX5 L9
PRHFAINZ 72 > QNN =D, L DT Y AR LICK VIRRETIAET 2 Z L THhDH EE X
bhd, £lo, ar7 Y EBETAROERKE . ENERIHT LM O=—23, X3 L
—HLTWD LIFRSRNZ &0, T U YREY U 7 8RERIC ED X DTS T IE
THZENHELL, 7nY= FOBERIREZNE LIS WZ ETH D,

T TR b ofElc L 0 . B ESR o —LET L s T U EIEEL, 3
HIR L CJGRAD ECRIBETE 2 Lo ITtud, B OfEE S EL, v U732 OS
BIZRDOTIIRNEEZT0D, Eio, FERIZIX, 2T Ik 57 7 v AGtekE%
WdoZET, EOXIRBHEEZFRFOBERED, EDOXO72aT o NI=—AD D DN%E, Fl
RAEZERBEL, BEEDO=—RIh o= T 0V ORPBERMEEZ{TH) 2 M TEBR LT B 2
ERWIRF ST D,

3) JST DIFFEEIRET — 4 ~_—A (researchmap) %5 & DT — 4 @it

FATIIFRC ZAuT, HEBREREE DO B, K6 BITRE THT 17 I 72D [8, 2D
Linh, HHRRRERERIC JGRAD (28 LTe7 — & 8, RADFHLCLY | JST OIFFEERET
— X ~_—2Z (researchmap) %, fOMIIEET —Z _N—AITHIE[S T LN TEIUL, BERE O
NS TEFFONERRSRNEM O 227273 % 0 L ifF S LD,

ZD XD 7BLEND, JGRAD & researchmap D7 — X @A M5 = & & L, 2016 FFEEIC 1
TIMT =2 _R=2ADAHOEBIN AT TR ERS (BRI RO 7202 | ZaE L.
BERER ORER L MR Tz B, £OfRE S LI, 2017 FE X0 . BARRYZ 05 H i

23 2015 FEIZEH DI THT-BEEZ ~DA A B 2—I2 L B,
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WCEFTLHTETHD,

HEHEEOF T, BlIE, USRS T — 2 = A GRS N RS 2R ED 7 A —~
N CHIZTDHE (BIEEHRE) 25 BERED D OEHED S WHIEREIC DWW T OG5 FETH
Do Flz, FBERANCIE, JST USOEECRFORAT 67 —# =R L b7 — izt 7
— XA UR— NE BB O ANTVARTDY DT BRIV T HIRET L TS,
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R (3E30)

(MC: Matsuzawa)

Good afternoon, Ladies and Gentlemen, | would like to start this seminar on
UMETRICS. Thank you very much for your time indeed, for being with us

My name is Matsuzawa. | am the research director, heading the Policy-oriented
Research Group One, and today we have the honor to have the speaker Dr. Bruce
Weinberg from the United States, and before we get started, | would just like to give
you a little bit of background. The project UMETRICS...

Eight years ago, the Obama Administration tried to explore the effectiveness of the
research project so it has to do with the Star Metrics and the Obama Administration,
and then the universities in the US, mainly universities located in the Midwest, so the
consortium of the US universities were set up and using the metrics, there was wide-
ranging research initiative started, and last year in December 2015, the research result
was publicized in science

and which brought about lots of the... drew lots of attention from all over the world and
we also got a lot of the inquiry about this project, including the similarity of what are
doing to the UMETRICS in the States, and so that is why we wanted to have this
symposium by inviting the registered members of JGRAD

and we understand today's speaker is very busy and he has to leave for the US
tomorrow, before getting into the symposium per se, just a little background. In 1996,
he got a PhD in the University of Chicago for economics, and so majoring in the
innovation competitiveness among different countries and so forth, and as for
UMETRICS, he's one of the main researchers, and he traced the outcomes of doctoral
recipient, and also he was invited to the Federal Reserve Bank of Cleveland as well as
Hoover Institution and the National Bureau of Economic Research.

We are very interested in this project because in the States, mainly NSF are taking the
lead and there is a program called the SED to track the doctoral recipients, so the
project is already ongoing in the States, and this is something we need to turn to. We
also have this way to track the doctorate recipients, so as we think about the doctoral
human resources data base, and | think there will be a very informative presentation
with lots of implications, so Dr. Weinberg, the floor is yours

(Dr. Weinberg)
Thank you very much. I'm really honored to be here today

You know it is, | think, probably obvious to everyone and will become obvious as we
continue, that innovation and science and research are international and so while we'd
like to think that we've made tremendous progress on understanding research and its
value in the United States, even that is very incomplete without a data and an
understanding of research and its value internationally.
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Ideas produced in the US flow across national boundaries to Japan and to other
countries. People or researchers move from one country to another country. The US, if
we look at the value that we get from research and we don't look at the value that we
get from research produced in other countries, we're missing a huge portion of the
picture, so | think it's very valuable and very important if we're doing these types of
studies to be thinking about the international connections and the international linkages,
and | am, as they say, really honored to be able to be here and to be able to talk about
what we're doing and maybe show it as something that could be relevant for the
JGRAD Initiative

So the focus of what we've been doing is to think about how to measure the value of
research. A lot of work trying to understand the value of research has focused on
bibliometrics-- counting publications, counting citations, looking at the impact factors of
the journals in which research is published, and you know there are a million different
things that people have done to try to get better measures, but what we've been trying
to do is to think more and more deeply about the value of research in two ways

One thing that we've tried to do is to think about people as the primary or one of the
primary products of the research enterprise — that the graduate students and the
undergraduates and the post-docs who were employed on research projects are one
of, if not the single most important product of the research that they are doing

And so if we want to see the value that they're obtaining from that experience, we can
look at the outcomes that they have after they graduate, we can look the industries
and the businesses that hire them, and we can try to understand the value of their
skills from that... from looking at what happens to them

The other thing that we've been doing this morning is that we were talking about
connections between what we're doing at UMETRICS and things that are happening
here at NISTEP, and so it seemed obvious that there were some slides that | had that
might be less relevant and some material that | had that might be more relevant than
the slide deck that you had, so I'll mention this work but | made some tweaks to the
slide deck to try to make it most relevant for you

So the second thing that we've done, and this is the piece that I'll de-emphasize as we

talk today, is to try to develop metrics for the newness and the novelty of research, and
those are obviously related to the impact of research that we've studied in many cases,
but are distinct from it in terms of trying to capture really novel, innovative, revolutionary
aspects of research

So there are two initiatives that I'm involved in. The first of those is the Institute for
Research on Innovation and Science, or IRIS. The primary product, the primary
initiative of IRIS is UMETRICS, and UMETRICS is a partnership between universities,
the Census Bureau, and the University of Michigan. There are nodes at Ohio State
University and New York University, and potentially more nodes to come, and we've
been very fortunate to have support from a wide range of really wonderful funders,
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without whom this work would not be possible

The second initiative is Innovation in an Aging Society, and I'll talk about this one a little
bit, not as much as in the slide deck, and the idea here is that researchers are widely
seen to be most innovative early in their careers. Our data show that that's not quite as
true as the conventional wisdom is, but what is happening is that the research
workforce is aging and if people are most innovative relatively early in their careers,
that potentially... that aging workforce is potentially going to reduce the productivity of
the scientific enterprise in countries like the US and Japan where the research
enterprise is aging

and both of these initiatives are producing large-scale data that is being made
available to the research community, so we're using the data but we're also trying to
make sure that other people can access the data

So this is a schematic of our data infrastructure

Scientific Outputs and Inputs
Biographic Data LEHD
— Funding(Fed agencies, STAR METRICS Level Census data
Publications Foundations, Industry)e I _|Student/postdoc
Author Names,Keywords, Abstracts - Researcher time 4T Employment History
Abstracts, Text, N Resources Human interactions (UI Wage Records)
Acknowledgments / Equipment Employer variables
Affiliations;
A \‘ h 4 ILDB
— S Large-Scale, Utilization Census data
Citations Disambiguated, Clinical Trials, New Businesses
Co  Author  Names; Longitudinal | |Drug Approvals
Affiliations; Researcher Data IPO Data
Altmetrics Y Company ID
/' Value
\ Results
Dissertations Web Searches f’atems N
Author Names Age (Bio & Career) T“‘“:l“t”lr e
Publications Affiliations echnology Llasses
Biographic Information Fertility Citations

I'm not going to go through it in detail. You're probably pleased to hear that, but what |
do want to point out is some of the key data sets and key links that we're making, so at
the heart of our data are the UMETRICS data. The UMETRICS data, for people who
aren't familiar with it, came out of the Star Metrics Initiative and basically they're the
backend of payments on sponsored research projects

So if you think about it being like a checkbook or a credit card account, basically you
need to know who the money is going to, you need to know how much they're getting,
you need to know what you're getting for it, and you need to know what account the
charge should be billed to, right?

And so that's really powerful, because if you think about a research project, what does
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it do? It pays the people who were employed on that project, so you can identify every
single person who's employed on that research project, whether they are a faculty
member who's the last author on the publication or some undergraduate or staff
person who never appears on a publication, you can identify them

You can also identify all the purchases that are made on those projects. Every piece of
equipment, every supply, every computer, so you can actually identify all of the inputs
into the production of the research, both the personnel and the equipment and
materials and supplies

So then we're linking these data out to a number of different things. We're linking them
out to publication data, so we can see not just everything that went into that lab. We
can measure all the publications that came out of that lab

And we have, as | said, citation data and metrics for novelty and innovativeness and
impact of that research

You can measure the patents that come out of that research

We're trying to find ways of linking in a lot of the work that we're doing supported by the
National Institute of Health, so there's a focus on biomedical research, and so you can
try to link in to drug approvals and medical device approvals, and so forth

So that's one set of linkings, to the scientific outcomes, but | think increasingly people
are interested in the economic and societal value of research, and so what we've also
done is we've matched our data to Census data that include both the decennial
census that's conducted in the US, it's a federally-mandated survey of everyone in the
US every 10 years, but the Census Bureau also houses a wealth of data from across
the federal government, and most notably, it has data from tax returns, so from these
tax data, you can match every person who's employed legally in the US to their
employer

You can measure their earnings, and then you have a wealth of data on those
employers, from their tax filings and data that the Census Bureau collects about those
employers, so we have the ability to see an individual, their employed on a research
project, they graduate, they go to work at some firm, we can see how much they earn,
what industry that firm is in, whether that firm conducts R&D, the size of that firm, the
age of that firm, what the typical level of wages that firm pays, and so forth, and I'l
show you some of the results that we've generated using those data

So let me talk to you a little bit about IRIS and UMETRICS, this... and these are slides
that I... some of these slides you have and then some of these slides were added
today, so not all of them will you have

So IRIS and UMETRICS are a partnership between the Big Ten Universities, the AAU
(the Association of American Universities), and the Census Bureau, and other
universities have joined. It's a hub at the University of Michigan and nodes at Ohio
State and New York University that house the data that we collect and distribute it
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securely. The infrastructure was very generously supported by the Sloan and
Kauffman foundations, and then research using the data has been supported by the
National Institutes of Health, the National Science Foundation, the Small Business
Administration, the Department of Agriculture, and the Patent and Trademark Office

IRIS is a consortium, ok, of member of universities. The universities provide data to
IRIS that IRIS houses securely, and they also pay annual membership dues that
support IRIS operations

In exchange, they receive reports and they participate in the governance of IRIS
through electing members of a board of directors that governs IRIS. Participation in
IRIS is completely voluntary, so it's critical that all the stakeholders-- the universities,
the Census Bureau, every single entity that's participating in IRIS has to benefit from it,
which, you know, sometimes, you know, that's part of the art of making this type of
initiative flourish but it does mean that we're very responsive to our members

What do the members actually get? They get information, research that can help them
to improve their programs, their activities. I'll show you some of that. They receive
access to data for their researchers, most of the data provided free of charge, some of
the data... the data at the Census Bureau is... the Census has an official policy on
charging researchers, that's not free of charge, but our data unlinked to Census are.
And they receive reports that are valuable, we hope, to them in documenting the value
of what they do

So this is... this is a map of the state of Ohio, every county in the state. Ohio is where
I'm based

Ohio State is here in Columbus, Ohio, and this map is showing the amount of research
money that Ohio State University spends in every country in the state of Ohio, and
that's Carol Whitacre up there. She's the vice president for research at OSU, and she
has the job of having to go to state legislators and US congress people and senators,
and try to convince them to support research at OSU, and so we generated this map
for her to show where the money that goes to OSU gets spent, and we have a version
of this map that covers the entire US. What she's saying in the quote that is probably
too small for you to read is basically this is exactly what people in congress and in the
state legislature want to know. They want to know, "If we give you money, what is
going to do for the people in my district?" That's what we're providing her with in a level
of detail and accuracy that she has never had before

(Naoki Saito)
Sorry. Among the maps colored, what means the... districts colored in white?

(Dr. Weinberg)
The different counties are colored according the amount of spending that occurred in
those districts and so... | mean this is probably more than people wanted to know
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about the geography of the state of Ohio, but this is Cleveland, Ohio, this is Cincinnati,
Ohio, this is Athens, Ohio, where Ohio University is located, this is Toledo, so the
amounts are shaded according to the amount spent, and white means that less than
$15 was spent in that county

Other questions?

As | said, the Big Ten Universities provided a large portion of the initial support for us.
This is a report that talks about spending at those universities. I'll go through it in more
detail. This is a report that we generated for Purdue University, one of our earliest and
strongest supporters in Indiana, and you can see, here's the state of Indiana with a
very similar map

Purdue's colors are black and gold. They made their map black and gold, so you can
see this is the type of things that universities are getting, and this is going to their state
legislators, to the governor, who used to be Mike Pence, this is the type of thing that
we're producing for our member universities

In addition, we're producing data, so the member universities are providing data, it gets
processed, it gets sent to the Census Bureau, where there's secure access that's
provided to the research community, and then researchers are also able to access the
data themselves, so this is also, as | said, producing research on the campuses that
are involved with us, and, we had this article in *Science, and naturally, OSU and our
member institutions like that sort of activity

So let me go through and try to show you some different things that have come out
substantively from this work. This is a piece that a bunch of us had in *Science in 2014
in the Policy Forum. This is showing the composition of the workforce employed on
research projects.
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The top are for divisions at the National Science Foundation and the bottom are for
institutes and centers at the National Institute of Health. There's the sense that a lot of
research in the US gets spent on faculty, you know, sort of welfare queens in white lab
coats, if you will. The faculty is actually these blue bars at the left of the graph, and the
point that we're trying to make here is that a very small portion of the people touched
by research projects are faculty. The vast majority of the people supported by research
projects are people who are in some form of the training pipeline. They're
undergraduates, they're graduate students in red, especially at the National Science
Foundation, they're post-docs in green here, and at the National Institutes of Health,
there is a fair number of staff in purple, but relatively few, maybe 20% of the people are
faculty

Because understanding the outcomes, the experiences of graduate students are so
fundamental, we've focused a lot of our research on looking at graduate
students/doctoral degree recipients, and this is a study that's at the moment not yet
published, that matches the UMETRICS data to data from the survey of earned
doctorates that's collected by the National Science Foundation

And | think they're two reasons to do this, to talk about this to you. One is, | think, we
get some interesting things from it, but the other thing is it shows the value of
combining different types of data, and that that's even doable, so if you're trying to think
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about how to build a data infrastructure, there are, | think... someone will probably think
of a fourth or a fifth, but | can think of three pretty easy big categories of data

One category is administrative data, a second category is what I'll call sort of naturally
occurring data, like publications and citations and data like that, patents, and the third
type of data that sort of are survey data

And I'm trying to give you some examples of the costs and the benefits of these
different approaches. The benefits of administrative data are that it's low burden for the
people involved. We don't go to anyone and ask them to spend time telling us stuff.
Everything we're doing, everything I'm showing you aside from the Survey of Earned
Doctorates linked data is coming from administrative sources. The people that we're
studying don't do anything. They don't have to do anything. They don't even
necessarily know that this is occurring, unless they read the articles that we're writing
or see the reports that we're generating. It gives us complete coverage.

You know the person who gets the survey and doesn't want to fill out the survey, this is
administrative data. If you filed your tax returns, and most researches file their tax
returns, we have data on you. It's accurate, ok? And it can give you incredible richness,
just Il show you some of the data that we can do, but, you know, we can reconstruct
complete networks of researchers, we can look at all the purchases, all the equipment,
all the supplies they used, and we don't ask them anything, so that's a really powerful
thing.

What are the problems with this approach? Well one problem is it's costly up front to
write the algorithms to clean and link these data, and then the second thing is there are
some things that it's very hard to get from an administrative data set, so one of the
things | think people would like to know is we see people going into industry after they
get their doctorates

Is that something they wanted to do? Is that something that they were planning on
doing all along? Maybe they went to graduate school because they didn't know what
they wanted to do and this was something to do that would, you know, get their
parents from bothering them. That would be incredibly hard to learn from an
administrative data set

It's not so hard to ask someone on a survey. People like Henry Sauerman and Mike
Roach have done it and people are very happy to answer those guestions on surveys,
so there are some things that you really can't get from administrative data. Naturally
occurring data are low burden also, they have great coverage, they're accurate, they
also involve a fair amount of linking and cleaning

And then the third approach, which is the one that the Survey of Earned Doctorates is
using, is a survey where you could ask people, you know, "Why did you go to graduate
school? What did you plan on doing after you got a job as a post-doc? Are you happy
with that?" You know, that's stuff that | can't get, as | say, from an administrative source
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The problem with it is that it's costly and it's costly every single time you run that survey,
and if you want to get high response... response rates are never going be perfect
because, you know, people are busy and you're not gonna know the most busy

people may be the least likely to respond to the surveys

And the higher response rate you want to get, the more you've got to spend tracking
people down and hassling them to answer your survey. The other problem with survey
data is accuracy. You know, first of all, you know, if you ask people questions like,
"How much money did you make last year?" You know, in a lot of countries, a lot of
cultures, people don't want to answer that question, but they tell the Internal Revenue
Service how much they made on their tax returns, so that's a question that it's very
hard to get people to answer accurately, that you can get extremely quickly from an
administrative data set

And there are other things like the complete networks of researchers that they
collaborated with, | mean you could never remember everyone you've worked with,
even if you wanted to remember everyone, you'll never get that out of people
accurately. | can't remember everyone who I've worked with, but if you look at my
publications, | can write an algorithm to tell you exactly who I've worked with, so each
of these approaches has strengths and weaknesses.

So you want to use administrative data and naturally occurring data wherever you can,
and then you want to get the stuff that you can't get using those approaches from a
survey, and that's part of what we did with this research on the Survey of Earned
Doctorates that I'll show you some slides from

So we tried to see what share of people were funded by research field here, and what
you can see is that for most of the fields, the share that are receiving federal funding is
in the 60, 70, 80 plus percent range, it's lower in Psychology, second from the right,
and then substantially lower in the Social Sciences and the lowest in the Humanities.
That's probably not surprising, right?

This is something that | think is very powerful. It's a little complicated, so  I'm not going
to go through every single number in this table, but what we did was we said, "Let's
look at all of the agencies that supported 3,329 graduate students at two of our
member universities.” And I've highlighted the Defense Department here, 7% of these
graduate students were supported by the Defense Department alone.

Almost the same share were supported by the Defense Department and the National
Science Foundation. Two percent were supported by Defense and the National
Institutes of Health, and then you can see other combinations here — almost 5% were
supported by 3 or more agencies including the Defense Department, so what's
powerful about this is that if the Defense Department had an accurate list of everyone
that it paid, which | don't think it does, they would have no idea about what's happening
to their own researchers at NIH, NSF, Energy, and all the other federal agencies that
touch their graduate students
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So this is something where the administrative data are incredibly powerful, at a level
that you simply can't get, and by the way, if you tried to ask these questions in a survey,
these graduate students couldn't answer this question. | employ a bunch of graduate
students and post docs and undergrads, they have no idea what agency supports
them, right? | move them from project to project depending on what work they're do...
"Oh, they're working on this project. Pay them on that account this semester," but they
don't know that, unless the agency has some specific requirements. For instance, NIH
has specific requirements for training and human subjects, but basically they don't
know this. This is the only reliable source of this data

This is the piece that we in *Science a little bit over a year ago, Nick Zolas took the
lead on, this is all UMETRICS data
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The pins in this map show the member universities that we work with, and what you
can see here is the share of the doctoral degree recipients going to each state in the
us.

More of the doctoral degree recipients go to California than any other single state. But
if you look at the states and the universities, for six of the eight universities in our study,
more people stayed in the state that they graduated in than went to any other single
state, and again, | don't want to like give you a course in US geography, but this is
lowa, this is Indiana

These may not be the states that you think about really attracting lots of tech workers,
right? But more people are staying in these states than going to any other single state
for six of the eight universities, even with this set of states, and if you're a research vice
president, that's incredibly important. You know, our elected officials understand why
they support Ohio-born children going to Ohio State and hoping that they stay in the
state of Ohio when the graduate, but | don't know that they really appreciate why the
state of Ohio supports doctoral candidates from outside of Ohio or other countries to
go to OSU. This is really powerful for them to make the case for why the state is
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supporting this kind of research

This, and I'm not going to go through all the tables just in the interest of time, but | will
go through some of the results

Table 1. Postgraduation employment of UMETRICS doctoral recipients who were paid by research
grants and left the university between 2010 and 2012. The national workforce distribution is calculated
from all employment in all establishments covered by the Census's LBD between 2010 and 2012.

Doctoral recipients placed in sector (%)

Industry
Academia Government All

Locale and small R&D firms Non-R&D firms
Placed within sector 170 217 571 41 100.0
National sample (M) 108 750 107 . ..35....1000
Of those in sector,
WPBICRIE DIACRA: s ——————————————————
WithinSOmiles 101 B30 89 B2 12.7

Within state 16.6 36.0 18.0 25.8 22.0

The top of this table is showing where people are getting jobs. From our discussions
today, | know that it's important to see how people are flowing from academia into
industry and back. We've only studied one portion of that picture so far. We could do
the other one but haven't done it yet. This is the flow of doctoral degree recipients to
sectors: Industry, academia and government. As you can see, very few doctoral
degree recipients get jobs in government. That's probably not surprising. This is one
year after they graduate and leave the university that they earned their degree at

About 57% go into academia, many of those it seems are going into post docs, based
on other data that we have, but about 40% of these students are going into industry,
and of the people who are going into industry, a very large share of them are going into
R&D performing firms, so they're going to work at the types of businesses that it looks
like would benefit from having them work there, (actually, this would be a great survey
guestion). We don't know what they do on their jobs, but it looks like they're working at
the types of businesses that would use their skills.

If you look down here on the second line, this is the workforce in the US. Very few
workers as a whole in the US work at R&D performing firms, so these workers are
unique in terms of the share that are going to R&D performing firms, and you can
break this by high-tech firms and in other ways. And other cuts through this data that
will show a similar picture
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ProQuest, has a database of dissertations, international, and we matched every
doctoral recipient in our data to ProQuest dissertation data base, and from that, we
know exactly what that student wrote their dissertation on and we actually have the
abstracts and could, in principle, get the dissertations if we wanted to do to do some
kind of natural language processing, which | think we'll be doing over time, but right
now all we're doing is we're looking at what subject that was in

and if you do that, and we're looking here in the left panel at annual earnings the year
after people graduated and left their university, you see that people who studied
Engineering and Math & Computer Science have the highest earnings/ Probably not
surprising but now we have that, and it goes down, Arts & Humanities are the lowest,
again probably not surprising. Biology is the second lowest, Chemistry is somewhat
low also, these appear from our data to be people who are going into post docs. We
know that a lot of Biology students, a lot of Chemistry students are taking post docs,
and so that's presumably depressing their earnings. The Biology students frequently
stay in their post docs for a long time. The Chemistry typically moves on more quickly,
but it's affecting their wages at this point - right after graduation.

We can look at the share of people who are getting employed in industry, that is to say
outside of academia. Health, Chemistry, they tend to be very high in industry
employment relative to where they are in terms of earnings. Next is whether they get a
job at a firm that conducts R&D, then the share that are going to high-wage firms, and
to get at some sense of entrepreneurship, lastly, we have the share of people that are
going to young firms, firms that are under five years old

This is a deeper look into the funding, where people are... where the spending on
research projects is going, so we have another map for these universities showing
where the money that they spend goes across the US.

Not surprisingly, a lot of it is going in the Midwest, given that's where the universities
are located, but a fair amount of the spending is going to East Coast and to the West
Coast, and even Florida, Texas, so forth, actually have a fair amount of spending
going to those states

62



We did a similar study for data from a French university, and from two Spanish
universities, there's nothing special about the US. This type of data is pretty common.
Basically everyone needs to know where they're spending money, who the checks are
going to, what they're getting, what have you

Wouldn't it be cool to have something like this for Japan? It's the type of thing that's
very doable using most universities’ data. When we approach a university, they way,
"Oh, we could never do this."

Six months later, we get the data, it's not that hard for most universities, and they have
to do something to get it out of their systems, but it's usually not impossible

The data show us every location, every establishment that a company has, and so
we can identify when companies open new establishments, new locations, and that is
what we did here, I'm not going to go through all of the econometrics? But what we did
here asks if a company does business with a university, whether itis more likely to
open an establishment close to that university. And that's exactly what we found, and
the more business they do with that university, the more likely they are to open their
new establishment close to the university. The strength of that relationship between
spending, the amount of business and where they open their new establishment is
stronger for R&D performing firms, so these are the types of firms that, people are
really interested in attracting. And this is one of the arguments that universities make,
"If you invest in us, we will generate businesses, R&D-intensive businesses, tech-
oriented businesses close to us. We'll be a hot spot. We'll be the next Silicon Valley." |
don't know about that but you can see that happening to some extent here

The second part of this table looks at only the firms that opened a new establishment
somewhere in the US and we show that among the ones that are opening new
establishments, they're also more likely to site that new location closer to the
universities that they do business with and that that's a stronger relationship the more
business they do with that university

We have also done some work on gender wage gaps
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All Sectors Government & Academia Other Sectors
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Source: UMETRICS linked to 2010 Census, ProQuest, LEHD, W2, LBD, BR, and iLBD.

Note: Sample includes STEM students in the 2007—2010 graduating cohort. Wages are in 2012 dollars and are from
one year following graduation or leaving the university payroll, whichever was later. The tails of the k—density
plots and the bandwidth size are not displayed to satisfy confidentiality requirements.

This figure shows earnings for men and women the year after they graduated and left
the university. The men are the dashed series and the women are the solid line, and
you can see there's a pretty substantial difference between the earnings of women and
men

The gap is still present for people, who get jobs in academia, but it's substantially
smaller than it is for people who get jobs in industry

In industry, men earn considerably more than the women do

A lot of the women are, and frankly a lot of the men too, are earning in the high
$40,000 range, that's what post docs, most post docs in the US get paid, so... and we
have other evidence that suggests that a lot of the people who are going into
academia, and especially the women going into academia are in fields that where post
docs are prevalent

Two factors explain this gender gap, and that's the table

So we find a one-third gender earnings gap, basically women earn about 33-34% less
than comparable men do. Two things explain that. One, field of study - women study
Biology and Health, and men disproportionately study Engineering and Math and
Computer Science. That explains about 2/3 of the 1/3. So we've taken the gap from
33% to about 11%. The remaining 11% of the gap is explained by marital status and
presence of children. Married women and women with children earn substantially less
than unmarried women or women without children. Those differences don't show up
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for men

And so if you control for those two factors-- Field of Study and Family Structure,
actually women earn slightly more than men do, so that I think is a pretty powerful
finding, and it's powerful in part because, of the amount of data that goes into doing
this

We needed to know what these people studied, we needed to know their earnings, we
needed to know their family structure, and we never talked to anyone to do that study.
All of that came from administrative data linked to the Census

I'm not going to go through this table in detail either, but another thing that we did in
this study was to try to say, "Well, ok, women earn less. Maybe they earn less because
of something different in terms of their training experiences. We have these data.
They're incredibly rich. Let's look at the environments in which the women trained and
the men trained.”

Tahle 1. Training Environments of Male and Female Graduate Students Participating in STEM Rasearch
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la) [ icl
Dependent Yarishles o) Females  Males Did
Zhare af Faculty that are Femals il a1 g2 g1 01*** 1= Q1% g1+ 01"
s e S w K ) T o R .Y v N e Y o . N { wR e R {w ne JR  e B v T 1]
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D4 qoonl nadl 0ol nodl ndd) {nod) ndd] {nudd)
L Team Size 1.7 J I e S B R 1 e 01" 411
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DG 404z (D82) TRl DFe (0E2) (na2) (DBZ) (LI1E)
vears from First Dbservation to Degres 3.2 3.2 4.0 a4 010 -1.1 a4+ 01 a0

(U0 q0u0E] j0u1D) D06 j0U06] (006 {006)  (0U06)  j0uio)

Undversity, First Year Trend, Left-Censored

Race, Hispanic Origin, Age, Age-squared

Dissertatian Tomic

Funding Agency

Married or Partnered, Children

Female » [Married or Partrersd + Children) o
Ob=ervations aro BE7 1237 1237 1237 1237 1237 1237 1237

And what you'll see is that if get all the way to the right, where we have all the controls
in this, there are not that many differences in terms of the environments in which
women and men trained

Women tend to work for women faculty. That's probably not surprising, but if you're a
woman graduate student, you're more likely to be employed by a woman faculty
member than a man is, about 10% more likely. Female graduate students tend to be
employed on smaller projects than male graduate students are, but as a consequence,
there are more faculty per graduate student, so they get more attention, and then the
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other things that we looked at: Number of months they were on a grant, total number
of grants, number of months covered by project, there are not really differences. So we
have again an incredible ability to look at these training environments and relate them
to earnings again using administrative data. It's the type of thing you could never get,
you could never do on a survey

"How many people were employed on your project when you were a graduate
student?” Ok, maybe if | was at a small lab, | could count them up, | mean maybe, but
say | was employed by some center grant. | have no idea how many people | was
employed with on that center grant. We know it's the kind of the thing that could be
helpful to a university in thinking about what things they can do and can do better

This is another unpublished study, we've linked these data to data on country of origin
These data are also housed at the Census Bureau

What you have here are different countries or regions of the world, and then the share
of graduate students, doctoral degree recipients in different fields, and | think what
strikes you if you look at this is the amount of grey on the figure, and those are people
who were studying Engineering

Foreign doctoral degree recipients in the US study Engineering in far greater numbers
than native-born Americans do. Native-born Americans study non-Stem fields. They
study the biological sciences. They don't go into engineering

But we don't know what happens to you if you leave to the US. If | have a Japanese
graduate student and that student leaves the U.S.,

I'l bet you that student comes back to Japan, or maybe they go do a post doc but
come back to Japan. The students from Eastern Europe, the developing world, | don't
know that they go back to their home countries. Canada, England, are probably a
much more likely destination, but we can't answer that question. This is the beauty and
the frustration of this kind of country-based administrative data

You could probably tell us if they come to Japan. We can't do it. You actually have
some ability to tell us from JGRAD if they come to the US. We could tell you a lot about
them if they are in the US

We did some work on an entrepreneurship. We looked at the share of people in
different categories who are working for start-ups. A start-up is five or fewer years old,
and maybe, we don't have the right universities — these numbers might be higher if we
had Stanford and MIT

But what you can see here is that there are not a lot of people who are going to work at
young establishments... young firms. That's probably not completely surprising. They
are young firms, which are small so they don't employ as many people as you might
think would, but if you look at them, the under grads are the most likely to go, graduate
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students and post docs, intermediate, staff are in green and then faculty are the least
likely to go, and you can see that there's a decline over time in the share going to work
at start-ups. That's not unique to these data - the share of the US workforce employed
at start-ups has been declining over time, that's a whole other literature that we can talk
about, but it's not unigue to this sample

The last thing that I'll talk to you about just briefly is our work on Innovation in an Aging
Society.

As | said at the outset, this is supported by the National Institute on Aging, the Office of
Behavioral and Social Science Research, and the National Science Foundation. The
US scientific workforce is aging and the question is, what are the implications of that?
So we have three broad thrusts here. One thrust, and this is work that I'm doing with
David Blau at OSU, and John Ham, who is at National University of Singapore, is
looking at productivity late in the career, and | don't know if this is true in Japan. In the
US, many universities have defined benefit pension plans where if you work there for
say 30 years or 35 years, you get a big bonus relative to leaving a year or two earlier.
We're looking to see if people who reached that bump later in their careers, because
they started graduate school late, because they moved universities a few times, or for
whatever reason - because the university happens to have a system where that bump
is further out in the career - we're looking to see if the people who kind of get that bump
later in their lives are more productive while in the years that they're trying to kind of get
to that bump

Another project that's being run by Pierre Azoulay at MIT, Ina Ganguli at UMass
Amherst, and Josh Graff Zivin at UC San Diego, is looking at moves on the
productivity of researchers, and they're using the fact that, at least in the US, nobody
moves when they have a kid in high school. If they move, the kid gets to a new school,
doesn't integrate very well, they're miserable, people won't move geographically while
they have a kid in high school. They're using that to look at the productivity of people.

Lastly, we're also generating measures of the innovativeness, the biomedical health
value of research, and as I've said, we're producing a large amount of data that we're
making publically available to researchers

Some of the data are protected, they're proprietary, but many of the data elements are
openly available and we're allowing researchers to have the data. You have
researchers on your campuses, we're happy to let you have the data that aren't
protected.

So let me thank you for letting me talk to you for a while so late in the afternoon, I'm an
economist, nobody likes hearing hours of economics late in the afternoon!

| think in many countries, certainly in the US, it's absolutely critical that we understand
the value of research. It's important if we want to be able to continue getting funding for
research, to communicate this to the public, to policy makers, and it's important for us
as researchers to understand what we can do to do what we do what better and make
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it more impactful

It's not listed here, but | think it's also valuable for potential trainees to see what's going
happen to them when they get done. Everyone goes to graduate school, "I'm gonna
win a Nobel Prize." "I'm gonna start the next Google." Most people don't. They may still
do really good stuff. They should probably have some sense of what's going to happen
to them backed by research when they start

As | said at the beginning and I've said a couple of times through the talk, science and
innovation are international. We benefit from innovations in Japan just as I'd like to
think you benefit from innovations from the US. We get students and faculty and post
docs from Japan, you get them from the US, we need to know if we want to fully
account for the real value of the research that we're conducting, how people and ideas
flow internationally

The first step is, | think, to have individual countries do something, whether it's
UMETRICS or JGRAD or JD-Pro or whatever it is, to do something for their own
countries, but ultimately, | think the goal has to be to try to integrate these data
because we're not going to be able to quantify the real value of this research and to
communicate the importance of international collaborations and the importance of
international flows unless we can integrate ultimately these data across countries

That's going to take a lot of work. We've already done a lot of work in the US. | know
you all are doing a lot of work here. It's going to take even more work to make these
data platforms interact with each other, but it's incredibly important. Thank you

(MC: Matsuzawa)

Thank you very much indeed, Dr. Weinberg, for your wonderful presentation. | think it's
a very great opportunity probably for the audience to ask questions so I'd like to take
questions from the floor. Any questions

(Misu)

Thank you so much for your presentations. I'm Max Misu from Hiroshima University. |
have a comment and a question for you. As you said, it's definitely cool to understand
the situation in Japan, but the issue is that, | believe in the US you have access to all
those administrative data and national census... national survey and census data, and
so you can match the data, and at this moment, you know we have quite the restriction
to access to all those data so | don't think we can do the same at this moment, so my
guestion is that in the US, you said that you have a partnership, like a Census-
University partnership, what kind of regulations do you have to access all those data
and also where there any change in regulation in the past so that you can access all
these data and match the data? Thank you

(Dr. Weinberg)
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Sure. Thank you. It's a great question and it's an important topic.

And while I'm answering the questions, maybe ['ll put up the names of my
collaborators - these are the people who are actually doing the work while I'm here!

The Census Bureau has a mandate to collect data and to make it maximally available
to understand the US population and economy

And the Census Bureau has a research data center network of secure facilities across
the US where qualified researchers can get approved to do research projects using
census data. We were very fortunate to be able to connect into that infrastructure. We
didn't build it. We took advantage, tapped into what already existed

Having said that, | wouldn't underestimate the difficulty of getting these data and
getting them in one place.

I'm not the person who does this - Jason Owen-Smith is the person who does this.
We have agreements at this point from 50 universities to provide data, not all of them,
most of them still pulling the data, they haven't given it to us yet, but they will

Every campus that we approach says, "Oh, that's great that someone else has done
this! We could never do this. In our state..." | don't care, whatever state it is, "We have
this law that says that this can't be done." | think what it takes is to sit down with the
lawyers and explain what you're doing and explain the security and university by
university, people say, "Well, ok. We can see that this is doable. There are exemptions
to laws for certain activities, we see that this is possible." Every university that we
approach, "We use People Soft. We could never get this data out of People Soft." Well,
other universities have figured out how to get the data out of People Soft, so while |
don't want to minimize the concerns and the difficulties of it, but the point is, when
people start seeing the value of this, they figure out ways of making it happen, and
each country is going to have strengths and weaknesses. There are things that you're
not going to be able to do in Japan that we can do. They're things that | understand
that you currently do in Japan that we can't do.

| understand that you have the ability to survey researchers who leave Japan and go
to the US and other countries. Our data don't really allow us to do that.

We had a university, | won't mention names that said, "WWe won't give you on data
that's on Defense Department contracts because it's potentially classified. We don't
want to be giving you data on classified research.” | had a meeting at the Defense
Department and they said, "Which university was that? They were incredibly upset that
we don't have that data in our system. They said, "We'll talk to the university."

So I mean everyone is going to have their issues. Universities come in and they say,
"Well, we can't give you this portion of the data." That's fine. Give us the other portion.
We're a partnership. No one is telling anyone what to do. You give us what you have.
We'll do with it what we can. If you can figure out how to take next steps, we'll give you
more valuable things, and we've found that over time, people have really figured out
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ways of doing things that they thought they couldn't... wouldn't be able to do, because
they started seeing the value of what we were giving them

I mean no one is going participate if they don't see some value from that process,
right?

(MC: Matsuzawa)
Any other question?

(Hayashi)

Thank you so much for inspiring presentation. | have two quick questions. One is, you
earlier introduced us international adaptation of UMETRICS like France and Spain,
and | believe that Australia also conducted part of study a few years ago, | guess, and
then did you find any international linkage of the United... US-version and international-
versions? And the second one is related to the heterogeneity of that household
decision-making. Suppose that I'm about to graduate school and going to find a job,
but my wife has got a job and she loves, and it's very difficult for me to have a, you
know, flexible to find a job, you know, so that kind of restriction may related to job
market and also gender gap in the wage as well. Thank you

(Dr. Weinberg)
Those are both...

(MC: Matsuzawa)
So before asking question, please specify your name

(Hayashi)
My name is Shinano Hayashi, from that JST Japan Science and Technology Agency

(Dr. Weinberg)

Great. Thank you. That's a great... those are great questions too. Australia is making
some investments in this direction. | think it really depends on someone or some group
seeing the value of doing this, and having the ability to navigate all the barriers and
generate a consortium, a coalition of institutions that are willing to do this. The
international component is going be more tricky. We've not been able to do that. We
haven't sought to do it. We'd love to do it. Maybe Japan and the US, we could be the
first countries to do it. That would be fantastic

But | do think, you know, you can see for legal reasons why that's going to be a more
difficult thing, and so | think that the first step has to be just getting important players to
have these data internally, and then the next step is to share internationally... and
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there's no question, | mean there's no question that’s critical.
Let me go back here

Think about it this way. If Michigan didn't have data on Ohio, and Ohio didn't have data
on Michigan, and nobody had data on California, we'd have an incredibly incomplete
picture of what was going on here, so again it's going to be more difficult to do this
internationally than it is going to be to do it domestically, but ultimately, our member
universities want to be able to say, "Look. Yes. We had graduate students come here
or post docs here from Japan, and, yes, some of them went back, but look at all the
graduate students and post docs that stayed, and look at all the graduate students and
post docs from Japan who came to the US," just as we want to be able to say, "Ok, we
lost people to Michigan, but Michigan lost people to us.” You know, and that's, | mean,
ultimately, you know...

| believe... not every country is going be able to play in that environment, but once
people start seeing the value and the potential of it, | think you're going to see more
countries doing that. It's going to take some demonstration. | mean this Science piece
in some sense was a demonstration of the value of this type of project. It's going to
take something like that, but I think ultimately it's something that will be done.

In terms of your second question about households, that's a great question. That's
actually something we'd love to do a paper on. We have data on both partners,
regardless of the structure of the family, we have data on all the people in the
household, and whether their married, whether they're unmarried, whether they're
same sex, we have all of the data, and we know what their partners are doing, and so |
think it would be really fascinating to be able to say, for instance, "I'm married to a
doctor or a lawyer, whose practice is very local," versus, "I'm married to an airline pilot
or a consultant, who's equally skilled but whose practice is national or international.
How does that affect my mobility? How does that affect my outcomes? How does that
affect the research 1 do?" | think would be a fascinating, fascinating set of questions,
and that's something we hope to work on. We've not started that project. Maybe we
need a graduate student or a post doc to do that paper, but | think it would be a
fabulous thing to do

(MC: Matsuzawa)
Yes, please

(Naoki Saito)

Saito from NISTEP, and thank you very much for your very inspiring presentations,
and | believe that today's audience is very much impressed by the very advanced type
of practice now going on in the US, but | have some specific questions. One is | think
it's very great that you can combine those personal datas with their inputs and outputs
like publications or research fundings, and also with the taxation data. In Japan, it's
almost unimaginable, and so that may mean that you should limit the target people to
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only those persons who have the Green Card or US citizenship who can be measured
through the tax record; But also in Japan, we have a very good personal number that
is called 'My Number' that is very recently introduced but there is a very growing
concern that the general public thinks that if those kind of personal data or numbers
being used by any kind of researchers for administrative purpose, without their
interventions, then that's kind of an invasion of privacy and such kind of things they're
always thinking, so is there any kind of concern in the US that this kind of analysis can
be made without any kind of visible permission or intervention by the target people
themselves? That's one question.

And another thing is that | totally agree that science and innovation is actually
international, so... if you try to pursue the full accounting of this kind of research, then
you need to have the international data. For example, your US universities are
accepting many overseas students and they get a doctorate degree and after
graduation, they go back to their home country or go to another country to get the
position of academic society, or starting a new business, then they create some kind of
new values or jobs, but on the other hand, they are paying very expensive tuition fee to
the US universities, so at least if you can count or measure only the US domestic
people or US citizens, do you think that you can rationalize the public investments to
the US universities for future impact of original investments or outcomes, or you have
to count those investment to the foreign students in order to rationalize or make
accountable of the public investment to the US universities, so that rough guess will be
ok, but do you really need the international data or not? That's my primary question.

(Dr. Weinberg)

Right. So the US personal identifier is the Social Security Number. We have done all of
our linkages based on names only. You can get 70-80-90% of the people using only
names, but that's not a representative sample

Korean names and Chinese names, at least in English, are very ambiguous, that's not
so much the case with Japanese names or names from other countries, especially
countries that that are natively in the English alphabet. We get over 99% of
researchers when we have names and partial dates of birth, and we do not use Social
Security Numbers to make these linkages.

We don't need them, and frankly, | sleep better at night knowing that we don't have any
Social Security Numbers. We have done some experiments where we vary the
amount of information that we use to make matches. One of the things we've talked
about is we're going to member universities and we're asking them to give us transcript
data for all students including their undergraduates and so forth, and one of the things
that I've suggested was could we use three randomly-chosen numbers from your SSN.
If it happens to have a 6 in it, that tells me something. It's much, much less sensitive
than knowing that the third digit is a 6. | just know that there's a 6 in it or there are two
6s in it, or whatever. We haven't gotten that far, so that's more speculation, but
currently, we don't have any SSN data and | think we're going to do our best to use as
little of that data as possible for the exact same reasons that you have identified.
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One thing that | would say is that the Census Bureau basically has a parallel SSN
system. It's called the Protected Identification Keys or PIKs, and when you transfer
data to the Census Bureau, whether it has a SSN or doesn't have a SSN... Ifit has a
SSN, the SSN gets stripped off, and either way, you get assigned a PIK, which
basically is sort of like a parallel universe SSN that has no value outside of the Census
Bureau, and nobody knows what anyone’s PIK is... | mean | don't even know what my
PIK is so it has no value once you leave the Census environment

| think the other thing that's worth noting is that the SSNs aren't always accurate, so,
you know, people say, "Oh, well if you have the SSN..." and we say, "Well, we'd rather
not have SSNs," but even if we did, it doesn't solve all the problems, and other thing |
should restate is that when | say that we have the date of birth. We have the year and
the month of birth, we don't even have the day of birth, and with a name that is enough
to get us over 99% match rates. Some universities were nervous about giving us full
birth dates, and so only took the year and the month of birth from the universities that
were willing to provide it. We get over 99%, and there are measurement errors in those
too, so those aren't perfect

Ok, that was the easy question. Now is the difficult the question... which | think of is
basically being the R.O.1. question, the Return on Investment question, and I'll be
honest with you, | don't think we have the answer to that question and | don't think that
the problem is entirely one of data. | don't know that we have a fully specified
conceptual framework to help us answer that question. | think we have bits and pieces
that we know are important, but to turn it into a Return on Investment-type of number -
is it positive or negative... is it better than | can do by buying Treasury bonds or worse
than | can do buying Treasury bonds or tech stocks or whatever. | think we need a
richer conceptual framework than what we have.

I will note, and 1 think this this varies substantially by country and my understanding is
that other countries are different from Japan at least in degree, that many of the foreign
graduate students who come to the US are being paid by US institutions and are not
paying. People who are coming... being sent by employers in their home countries,
frequently are paying in to the US system, and that's defraying costs or even
subsidizing others, many graduate students are being supported on research projects
or other projects, and that's a cost. But they're also doing research and they're also
teaching classes, and so you need to make that calculation of what the costs and the
benefits are. We're paying people but they're also working in exchange for that, and
conducting research and so forth

And just go one step further, one of the things that we could do is to take authors on
articles or inventors on patents that are outside of the US and see a graduate student,
who was maybe a first author on a paper as a graduate student that they were paid on
a project in the US, now they're in Tokyo, what's... what's happening to those papers?
Are they still authoring papers with the people that they were involved in the US. If they
file for a patent, does that patent have US inventors on it as well? | think that those are
things that we could do. We haven't done that yet, but this is an incredibly important
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part of the picture and it is going, I'd like... I'm glad that what | said was inspiring. | think
that's important to do but | think we also need to be realistic. That this one isn't
happening tomorrow

(Takahiro Saito)

Thank you very much for your informative and exciting presentation, so | am Saito, so
it's the same name with him from the Osaka University, so | was excited because my
doctoral thesis is Cost Effectiveness and Analysis of the Education and Training, so |
did a questionnaire survey or university graduates and the graduates of the training
centers in Malaysia and Thailand, | spent many months to do the survey, so but now,
so you have the data of the tax payment, so wow! | was so very... | understand that is
an exact contents of this kind of research, so I... what do | say for the regulation and
the this kind of phenomenon, the professor Miso said that there is a very high
barrier/wall between the ministries, yeah, so but | can say that you or we can... what
we can do is the knocking the Minister of Labor and Social Welfare, so actually so
they're very... you know it's very close, so anyways, | have two questions

So you talk about the value of the research and doctoral student, and you talk... mainly
talking about monetary value, but | think that there is other value, so if you think about
only the monetary value, so it will be the underestimate of the outcome of the research
and educational activities, so if you have any a prowing (?) or a kind of a survey of this
kind of the... using this kind of big data, so if you have some kind of concept, please let
me know

So another one is that you... you talk about you're mainly focusing on the comparison
of the result among the different groups, but I... if possible, | would like to know, in the
totally speaking, so education in the US... | mean the education in the universities in
the US is good or bad based on the result of the cost effective analysis? Thank you

(Dr. Weinberg)

So | couldn't agree more that... that the financial values are really only one part of the
picture, and probably not even the most important or largest portion. We have a project
now. It is on the aging... part of the Aging project that we're doing. It's the last of the
three listed here, Jay Bhattacharya, who's an MD PhD at Stanford, MD PhD in
Economics at Stanford, and Mikko Packalen, who is an economist at Waterloo, are
trying to measure the health value of research, and they have, | think, a pretty exciting
way of doing it that we're using as well in my research group

So they're trying to identify new ideas by looking at the introduction of new words in
research papers, so which was the first paper to use "DNA" or "PCR" or what have
you, and so that gives them a way of linking a research paper to patents, to drug
approvals, and ultimately linking it to health benefits, and while you didn't quite say this
(you were more polite), but it is a little bit bizarre to try to quantify the value of research
that's supported by the National Institutes of Health by saying, "How much money do
the people who do this research make?" We're supporting that research so they will

74



cure diseases and improve health treatments. We want to be able to figure out how
their activities are leading to biomedical breakthroughs that will improve health, so
that's the approach that they've been doing. | think that's a very exciting approach. |
think that's also a harder thing to do, not that this is easy, but that's a harder thing to do

Because it's hard to trace those ideas, | think the idea of saying, "Well, can we follow
the text and see how that text moves around different documents?" Is one very
powerful way of doing it. | think there's another way of doing it that would rely more on
the UMETRICS data and when we measure the movements to employers and the
earnings and employers, in some sense, what | care about is of people as being the
idea vectors. People are the ways that ideas move throughout the economy and
throughout society, and so the question is, if someone goes from this lab to that
company, and they wrote this dissertation and they were an author on these papers
and they were supported on these research projects, when they get to that company,
can you see those ideas showing up in the IP, the intellectual property that they're
working on, that they're patenting, the drugs that that Pharma company or the devices
that that medical device company is producing...

As | say, we're a step or two from being able to do that. | think we're missing some of
the conceptual framework in order to know how to do that exactly, but that's ultimately
what we have to do. That's how we're really going to measure the value of research.
The economics is a patrtially a proxy. As an economist, I'm going to speculate that if
they ever cure cancer, whoever cures cancer is going to make a lot of money doing it,
and we can get some sense of the value of curing cancer from how much money the
person who does it makes

But | agree, what we really want to be able to do is say, you know, "How do we cure
cancer?" | mean god willing, we will. How did that happen, and how did those ideas,
move around?

Again, the harder of the two questions, and another great question is, are we doing

well or are we not doing well? | think that raises something that is interesting, you know,
as you think about JGRAD and participating in and building it. We've had some
universities say, "We want to know how we're doing relative to peers."

| think we've worked with universities to say, "Maybe the right model is that if you want
to know how you're doing, you can specify half a dozen universities and we'll tell you
how you look relative to those universities. We won't tell you how any other university
does, but we'll average a bunch of them and you'll get to see how you compare to a
group of institutions," but again, we're... we're a partnership. We're a consortium. We
don't want to do anything that our members don't want us to be doing, so I think the
deep question you asked is are we doing a good job? How can we do that job better?

| think the evidence suggests that in many ways we are doing a good job. It does look
like these people are getting jobs at the types of establishments... either in academia
or in industry at the types of establishments where we think that their skills will be used.
I think we can learn more about how we're doing that
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and | think the other piece of it is understanding how we can do what we do better?
You know we have a paper that we're working on, where we look at women who are
in programs that have relatively few women, and saying, "There's another woman in
you’re their starting graduate class. If I'm a woman and I'm in a graduate class with no
other women compared to one or two other women, do | do better? Am | more likely to
complete my degree?" What have you. "If I'm foreign born, how does that work if there
are more or fewer people who are foreign-born in the class?" So | think the other piece
of it, since we don't know how to answer the exact question that you asked, is to say
how can we learn what we can do better? Those are questions that | think that we're
closer to being able to answer here

(MC: Matsuzawa)
Well, I'm afraid we are running out of time, but | think we can take one more question, if
there are any questions. Any other questions? Yes. Yes, please

(Larsen)

Thank you very much for your very interesting presentation, and my question is related
to the one of the final parts about high-impact and transformative science, it's a very
interesting topic, and one of the things | read from the outline is that it is... it includes a
great variation, so my question is if you have found some clusters or if you can see
some typology of different types of transformative-ness? That would be really
interesting to hear, and also, the time dimension here. What... what is the citation
window that you're working with here? Thank you. And my name is Katarina Larsen
and I'm a visiting researcher at NISTEP

(Dr. Weinberg)

Great. Thank you. So this is the part of the slide deck that | talked less about. As | said
at the outset, | took some slides out that you have.

Very briefly, what we did was we tried to develop a set of metrics to understand, to
measure the transformative-ness of research. We identified seven features of
transformative research. It's radical, it's multi-disciplinary, it has a very broad impact,
these are... should be in the slide deck that you have, and then we measured them
using both citation analysis and natural language processing

So we looked to see which papers use important new concepts, important new terms,
which papers were the first papers to use, for instance, DNA or polymerase chain
reaction, or RNA interference, and then we also constructed those into a metric for
transformative that combined all of those, and then we have a standard measure of
Impact

And this is a plot of how the two are related. The correlation between them is about 0.4,
so work that's more transformative is more impactful on average, and work that's more
impactful is more likely to be transformative on average, but the correlation is far from
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one. There's work that's very impactful that's sort of an incremental advance, maybe a
very substantial incremental advance, maybe very widely used, but it's not
revolutionary. It doesn't completely change the way people think. It's not game
changing

The classic example of transformative research that we've thought about is the
guantum revolution in physics at the beginning of the early 20th Century, so... SO
there's impact and there's transformative-ness, and the two are related, but far from
one, far from perfectly correlated

Here, what we've done, as | say, is plotted them. You can see things, three things
we've highlighted. We've highlighted in red, work on stem cells

That is if you just read the literature. That seems to have been a transformative
concept, a transformative area of research. The Human Genome Project, and nuclear
reprogramming and DNA methylation — all things that have been taken by experts to
be seen to be transformative

So your question was about the time frames over which these happen. One of the
things that we thought was very interesting was that there's this idea that
transformative research takes a long time to be appreciated, and you have a really
radical idea and nobody even appreciates it. Max Planck may have been the... one of
the foremost proponents of this idea.

He was very guotable. He said, "Science advances one funeral at a time." He also
said that, I'm forgetting his other great quote on this, but his view that, young people
pick up new ideas, but old people stick to what they know. We actually find that's not
the case. We also find that the most transformative ideas are used more in the long
run, but they're used more in the short run too. They're just more important and they
get used more, and in fact, they get used even more in the short run, which we define
as the first five years, than they do in the long run relative to work that work that's not
transformative, so that's the time frame.

Now our data cover 1983 to 2012. That's a limitation of our study, | can't tell you if
there's some idea that was so radical that they had it in 1983 and it's not going to be
until 2050 that it really gets used. That piece of it | can't answer, but at least in the 30
years that we have, the transformative work gets used more in the short run as well as
more in the long run.

Thank you
(MC: Matsuzawa)
It's quite insightful and quite interesting, and in the remark, there are a number of data

available, for example in relation to aging, so... and what sort of divisions that can be
named. This is even that those data are incorporated, so that's the learning, so in
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closing, there will be the remark offered by the general, director general

(Naoki Saito)
Thank you very much for your very nice and inspiring presentations again, but I'm
sorry, but a lot of the audience is Japanese so | will make comments in Japanese

Thank you very much indeed for coming to the lecture despite your busy schedules. At
the beginning, we thought... we originally thought that there will be the advanced
initiatives shared by making use of the Social Security Number and referring to the
administrative data. | thought the environment is easier to get that data connected by
making use of SSN, but without using SSN, only using the Identi... to identify the name
and the date of birth and linkages are not possible

That's what we have learned, so we've got the JGRAD and we've got the similar
tracing survey to be conducted in every three years and one of the questions we ask is
income level

Then the typical reaction from the respondent is, "Do we have to answer that much?"

But by making My Number, so the individually assigned number for the national, where
we can receive that data, now that's a quite hurdle for us, but in the future, we also
would like to scope the possibility of collecting that sort of data, and also we would like
to make use of data available in the private sector in the long term to trace the subjects
going forward

So what we have heard today is good input for... to be made use for the future
research activities of JGRAD, and the way your representing data in the short run, then
learn the benefit and that can be shared among the universities and the post graduate
students, but broadly speaking, this is something that we aren't able to share to the
open public as well

and the necessity of the data for the international comparison purpose, that's another
thing we talked about. Currently referring to the available of JGRAD, the mechanism is
difficult to trace international students, but the international students are taking the
greater role after graduation, now that is something that is worth tracing and there is a
necessity of tracing such data

And globally speaking, US is under the Trump Administration experiencing the drastic
change

And universities do face the quite stringent budget situation

And physically speaking, the number of youth has been on decline in Japan, so

beyond the border. The doctor and the recipients, the study needs to be deepened
going forward by tracing the data and also the aggregating data on an international
basis so that we can find the significance and share that significance to the broader
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world

And what we've been thinking so far is for example next year, the Triple As annual
meeting is held in February, but the next year, there will be the meeting scheduled in
Austin, Texas, so there we want to make an international comparison and analysis of
these kind of topics, so... and | would like to make a proposal for the possible session
to be held and on that occasion, if that is materialized, then | would like to share the
Japanese initiatives including JGRAD

So | would like to continue having a discussion with Professor Weinberg to look ahead
in collaborating each other going forward

So | would like to ask for your continued support from the people concerned. And |

would like to hear your active input from yourselves. Thank you very much indeed

(MC: Matsuzawa)

Thank you very much for your times. Once again, please give a big hand to Dir.
Weinberg

So, that's the end of today's symposium. Thank you very much again

<<END
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UMETRICS: The Database of
Doctoral Holders and their
Impacts

Measuring the Value of Research

1. People-centric approach to valuing research

— People, not disembodied publications, are the vectors
by which ideas are transmitted

2. Metrics for newness, novelty,
transformativeness of research

— Correlated with, but distinct, from impact
3. Measure economic activity

* Move beyond counting Pubs, Patents, Citations...




Two Initiatives

Institute for Research on Innovation and Science (IRIS)

— UMETRICS, Census-University (CIC / AAU) partnership

— Hub at U Michigan; Nodes at OSU, NYU, ...

— Sloan, Kauffman, NIH, NSF, SBA, USDA, USPTO

Innovation in an Aging Society

— NIA, OBSSR, SciSIP-funded Program Project to NBER
— Researchers typically viewed as most innovative early in

their careers; the U.S. scientific workforce is aging rapidly
— Studies how the aging biomed. research workforce affects

the production of innovation, health, and the economy

* Both producing data for the research community

Lee Giles (PSU), Nate Goldschlag (Census), Madian Khabsa
(Microsoft), Kunho Kim (PSU), Ron Jarmin (Census); Julia
Lane (NYU), Jason Owen-Smith (Michigan), Neil Smalhesier

(UIC), Vetle Torvik (UIUC); Nik Zolas (Census)

Scientific Outputs and
Biographic Data

Publications
Author Names,Keywords,

Inputs

Funding(Fed agencies,
Foundations, Industrv&

STAR METRICS Level
I

Researcher time

LEHD
Census data

| |Student/postdoc

Biographic Information

Fertility

Citations

Abstracts Employment History
Abstracts, Text, Resources Human interactions (UI Wage Records)
Acknowledgments / Equipment Employer variables
Affiliations;
A y ILDB
AR 53 Large-Scale, Utilization Census data
Citations Disambiguated, Clinical Trials, New Businesses
Co  Author Names; Longitudinal - Drug Approvals
Affiliations; Researcher Data IPO Data
Altmetrics Y Company ID
/ Value
/ Results
Dissertations Web Searches }’atents N
Author Names Age (Bio & Career) Tnvin olr arélles
Publications Affiliations echinology Llasses




IRIS / UMETRICS

* Partnership with B1G, AAU, and other
Universities and Census

* Hub at the University of Michigan

* Nodes at OSU, NYU,...
* Data housed securely

* Infrastructure supported by Sloan and Kauffman

* Research supported by NIA, NSF, SBA, USDA,
USPTO

The IRIS / UMETRICS Partnership

* |IRIS is a consortium of member universities
— Provide data
— Pay membership dues
— Receive reports
— Participate in governance: elect board of directors

* Voluntary participation; all stakeholders
benefit




What do Member Universities Get?

* Information to improve programs
* Access to data for their own researchers

e Reports showing their activities

In 2014, U.S. Universities invested
$210 in academic research for every
man, woman, and child in the country

* We make those investments to develop human
knowledge and to improve quality of life and well being.

* How do we understand, explain and improve those
effects?
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My congressional rep-
resentative asked me

about output measures

of Ohio State research. REGIONAL DISTRIBUTION OF EXPENDITURES
Was that research mak-

ing an impact and how
did we measure it? The traditional measures

of publications and patents were not the

answer he was looking for. | showed him

UMETRICS data on the economic impact

State-level map of vendor
and subaward expenditures

from 3 years of federal
awards to one research

institution

of federally sponsored research. This data

$15-$1.000

was shown as a map of Ohio with vendors

$1,001 - $10,000

both within and beyond the state. This was

exactly the type of data he wanted, showing

$10.001 - $20,000

both short-term and long-term gains from

$20,001 - $100,000

research. | find the UMETRICS data increas-

$100,001 +

ingly useful for discussions about the value

of research.

—CAROLINE C. WHITACRE, VP FOR RESEARCH,
OHIO STATE UNIVERSITY




Federal Research Funding:

A DETAILED ANALYSIS OF EXPENDITURES AT PURDUEUNIVERSITY
A Detailed Analysis of Expenditures at U-State University " ¥ 2 N S

This report documents current federal resaarch funding and expenditures at Purdue University. The report is
N N N based onactual financial and payroll racords for the Univarsity for 2010, 2011 and 2012 aswell as published
Thisreport documents current Federal research funding and expenditures at U-State University. The report is based on UMETRICS govarnment data for 2010, 2011 and 2072
data from U-State University. These are actual f nancial and payroll records for the University from 2011 Q2 -2014 Q1.
SCOPE EMPLOYMENT
funds
Individuals Employed by Federal Research Funding Organization of the Sdentif cWorkforce & .
Between the second quarter of 2011 and the f st quarter of 2014, Federal Between 2011 Q2 2014 Q1. students at U-State University constituted over 70% L 201 for o ppartsiaft
research awards supported ayearly average of 6,658 individuals at U-State. of ki ipported by over 58% of employees s g o ol o il B it ARk it
supported by awards from NIH. - e, HOFEy Y
Students constituted an average of 61% of individuals supported by federal . . yte Ty g it Univarsiy oy tedord poscach Srokng:
research funding every year, while faculty employees comprise an average of 15%, ~ Postaraduate researchers comprise 11%,5%, 7% and 8% of the employees on
awards from NIH, NSF, DOE. and DOD, respectively. s Univareity Rasaarch Funding Number o Individuals Emplayod by
et Federal Rasearch Funding.
Yearly counts of total individuals on U-State University Federal research Breakdown of employment patterns an Federal research awards to
awards, broken down by occupational category (2011 G2 -2014Qf) U-Btate University, sggregated across2011 G2 -2014 Q1 310}
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The production of science requiresthe purchase of scientif c equipment and Between 2011 Q2 -2014 Q1, U-State University research generated over $24 A
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Weinberg et. al., Science, 2014

RESEARCH FUNDING

Science Funding and Short-Term

Economic Activity

Bruce A. Weinberg,"** Jason Owen-Smith,* Rebecca F. Rosen,® Lou Schwarz,
Barbara McFadden Allen,” Roy E. Weiss,® Julia Lane5%'01"*

here is considerable interest among

I policy-makers in documenting short-
term effects of science funding. A
multiyear scientific journey that leads to long-
term fruits of research, such as a moon land-
ing, is more tangible if there is visible nearer-
term activity, such as the presence of astro-
nauts. Yet systematic data on such activities
have not heretofore existed. The only source
of information for describing the produc-
tion of most science is surveys that have been
called “a rough estimate, frequently based

an navaminad acciimntinne that ariainatad

automated approaches to do so (2). The first
tranche of rich data are drawn directly from
university personnel and financial adminis-
trative records that track actual expenditures
of all active federal projects. These data pro-
vide project-level information about the occu-
pations of the part-time and full-time work-
force paid on each funded grant and about
the purchases made from vendors who supply
scientific researchers. Neither of these types
of information have reliably been available
before (3, 4).

Tha raculte ranartad in thic nanar renracant

PO OR U|

Expenditures from grant funds support many
different types of workers and vendors across
the nation.

aggregate, the 15 institutions that make up the
CIC receive 8 to 10% of all federal research
dollars. The majority of these institutions are
large, Midwestern public universities. Hence,
they are not representative of all recipients of
federal funds. However, it is unlikely that the
type of science that is conducted with those
funds is markedly different from that con-
ducted at many other major research univer-
sities, and they provide a window into a large
portion of federal research activity in the era
of tightening federal budgets. Moreover, the

IN1) data we analuzad reflact avnanditurac

NSF Division Mathematical Sciences [N - -
Materials Research | I e .

Integrative Organismal Systems NN D e

Information and Intelligent Systems S e
Computer and Network Systems [N e e

Division of Chemistry NN e

Astronomical Sciences NN N

o et e et S T S T
NINDS | I S I

NIMH [ I I

e'g | ] | |

NIDDK | N A I

¥ Faculty epf | [ | | |
gearsitaie NiCHD I I Y
! Postgraduate ————

1 Staff NIAID | N I

! Undergraduate

NHLE! | I I I
0 20 40 60 80 100
Proportion of workforce

Differences in workforce composition in projects funded by NSF divisions and NIH institutes. NIA,
National Institute on Aging; NINDS, National Institute of Neurological Disorders and Stroke; NIMH, National
Institute of Mental Health; NIDDK, National Institute of Diabetes and Digestive and Kidney Diseases; NICHD,
Eunice Kennedy Shriver National Institute of Child Health and Human Development; NIAID, National Institute
of Allergy and Infectious Diseases; NHLBI, National Heart, Lung, and Blood Institute. (See SM.)




Match to Survey of Earned Doctorates

Federal Funding of Doctoral Recipients: Results
from new linked survey and transaction data

Wan-Ying Chang, National Science Foundation
Wei Cheng, Ohio State University
Julia Lane, New York University

Bruce Weinberg, Ohio State University

Data Options
| |Administrative | Naturally Occurring |Survey |

Example UMETRICS: HR Publications, Survey of Earned
Records, Tax Data Patents, Citations Doctorates

Benefit Low Burden Low Burden Topics more flexible
Full Coverage Full Coverage
Accurate Accurate

Incredible richness

Cost Initial Cleaning and Initial Cleaning and  Ongoing costs
Linking Linking Accuracy
Only some topics Response rates

possible




Federal Funding by Field
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Zolas, et. al., Science, 2015

RESEARCH INVESTMENT

Wrapping it up in a person:
Examining employment and earnings
outcomes for Ph.D. recipients

Nikolas Zolas,' Nathan Goldschlag," Ron Jarmin,' Paula Stephan,??
Jason Owen-Smith,* Rebecca F. Rosen,” Barbara McFadden Allen,®
Bruce A. Weinberg,”®%* Julia I. Lane’»>%9%1°

In evaluating research investments, it is important to establish whether the expertise gained
by researchers in conducting their projects propagates into the broader economy. For eight
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Zolas et. al. 2015

Table 1. Postgraduation employment of UMETRICS doctoral recipients who were paid by research
grants and left the university between 2010 and 2012. The national workforce distribution is calculated
from all employment in all establishments covered by the Census's LBD between 2010 and 2012.

Doctoral recipients placed in sector (%)

Industry
Academia Government All
Locale and small R&D firms Non-R&D firms
Placed within sector 170 2057 571 4.1 100.0
Nat|ona|samp|e([\/1) ................. 1 08 ............................... 750 ............................. 10735 .................... 1000
Ofthosemsector’ ..............................................................................................................................................................................
BT DIaCeg: e
Within 50 miles 101 235 89 18.2 1277
W|th|n5tate ................................ 1 66360180 ......................... 258 ....................... 2 20
Engineering I [ I g
Math & Comp. Science ] - ] |z
Physics I — I [
Other g g ________ |
Social Science - 1 | g
Other Science I gl .l !
Chemistry I - ] R
Health I B | gl
Education || H - gl
Biology I W [ -
Arts & Humanities o |3 3 =
: 50,.000 100:000 OI 2'5 5'0 7I5 O' 2lS 5‘0 OI 5‘0 160 0I E': 1‘0 1I5
WogrAnnual Eariings{((ISE) Plalc:ngnL’:;“t/("/o) p;i?ngm%) Hllﬁ?gc\évrggﬁtlz(g? P};%Lg:gefwit"(gﬁ,)

*ig. 3. The annual earnings and placement of doctoral recipients supported by grants vary by field. Young firm are defined to be those <5 years
’ld. High—payroll per worker establishments are defined as those with a payroll per worker above the median for the establishments within their six-digit
ndustry. Mean annual earnings are stated as U.S.$1 x1000. Means and standard errors for each variable.




Research Funding and Regional
Economies

Nathan Goldschlag
Stefano Bianchini
Joseba SanMartin Sola
Bruce Weinberg

Julia Lane

Goldschlag, et. al., 2016




Nothing Special about the US! gy

Jo-10)
[ (10-50) -1
(50-100) CJa-10

I (100-1000]
I (1000- 10000]

[ (10-50)

[ (50-100]
I (100-1000]
I (1000 - 10000]

New Establishments <50 Miles

R&D All Firms R&D Performing
Performing Opening New  Firms Opening New
All Firms  Firms Establishments Establishments
Vendor in 2011 2.065%** -0.321 0.643%%* -1.742
(0.480) (0.704) (1.559) (2.337)
2011 Amount ($1M)  3.358** 5.710%* 5.575%* 6.445*
(1.548) (2.585) (2.789) (3.393)
Constant 0.104%* 0.243%**  (.832%** 1.632%%*
(0.00880) (0.0566) (0.0703) (0.371)
Observations 1,183,000 59,000 147,000 9,000

R-squared 0.252 0.370 0.246 0.364




Gender Underrepresentation

American Economic Review: Papers & Proceedings 2016, 106(5): 1-7

http://dx.doi.org/10.1257/aerp20161124

STEM Training and Early Career Outcomes
of Female and Male Graduate Students:
Evidence from UMETRICS Data linked to the 2010 Census’

By CATHERINE BUFFINGTON, BENJAMIN CERF HARRIS, CHRISTINA JONES,
AND BRUCE A. WEINBERG*

Women are underrepresented in a number of

science and engineering fields, and the extent of
underrepresentation generally increases in career
stage (National Science Board 2014). This arti-

We use unique new administrative data that

allow us to identify personnel employed on
federally funded research grants at four partic-
ipating universities over ten years. These data

Table 1. Training Environments of Male and Female Graduate Students Participating in STEM Research

Dependent Variables |,
Share of Faculty that are Female

Share of Graduate Students that are Female

Ln Team Size

Faculty to Student Ratio

Total Number of Awards

Number of Months Participating on the
Award

Years from First Observation to Degree

University, First Year Trend, Left-Censored
Race, Hispanic Origin, Age, Age-squared
Dissertation Topic

Funding Agency

Married or Partnered, Children

Female x (Married or Partnered + Children)
Observations

(a)

Females

0.2
(0.02)
0.1
(0.01)
1.7
(0.04)
0.9
(0.06)
2.2
(0.07)

21.0
(0.69)
3.2
(0.08)

370

(1)
(b)
Males
0.1
(0.01)
0.1
(0.00)
1.9
(0.03)
0.6
(0.03)
2.7
(0.06)

216
(0.45)
3.2
(0.06)

867

(c)
Diff
(0.02)
0-0***
(0.01)
_02***
(0.05)
0.3** *
(0.07)
_0.5** *
(0.09)

0.6
(0.82)
-0.0
(0.10)

1,237

()

(0.02)
0.0***
(0.01)
_02***
(0.05)
0.2***
(0.07)
_0.3** *
(0.09)

1.1
(0.79)
-0.1%*
(0.06)

v

1,237

(3)

(0.02)
0.0***
(0.01)
_02***
(0.05)
0.2***
(0.07)
_0.3***
(0.09)

-1.0

(0.79)
0.1%
(0.06)

v
v

1,237

(4)

(0.02)
0.0
(0.01)
0.1%*
(0.06)
0.2***
(0.08)
-0.2%*
(0.09)

-1.0
(0.82)
0.1
(0.06)
v

v

1,237

(6)

(0.02)
0.0
(0.01)
-0.1*
(0.06)
0.1%*
(0.07)

_0.2***

(0.09)

-1.4%
(0.82)
-0.1%*
(0.06)

SRNENEN

1,237

(7)

(0.02)
0.0
(0.01)
-0.1*
(0.06)
0.1%
(0.07)

_0'2***

(0.09)

-1.4%
(0.82)
-0.1%*
(0.06)

AN NN

1,237

(8)

0.1*
(0.03)
0.0
(0.02)
0.1
(0.09)
0.3%*
(0.13)
0.1
(0.15)

0.9
(1.18)
0.0
(0.10)

NSNS

1,237




Earnings Distributions

(b)

Government & Academia

©
Other Sectors

(a)
All Sectors

0 50,000 100,000 150,000 0 50,000 100,000 150,000 0 50,000 100,000 150,000

Wages Wages Wages
Females @ —=—=—=-—- Males

Source: UMETRICS linked to 2010 Census, ProQuest, LEHD, W2, LBD, BR, and iLBD.

Note: Sample includes STEM students in the 2007-2010 graduating cohort. Wages are in 2012 dollars and are from
one year following graduation or leaving the university payroll, whichever was later. The tails of the k—density
plots and the bandwidth size are not displayed to satisfy confidentiality requirements.

Table 2. Labor Market Outcomes of Male and Female Graduate Students Participating in STEM Research

(1) (2) (3) (4) (6) (7) (8)
(a) (b) (c)
Dependent Variables {, Females Males Diff
Employed in Industry 0.40 0.5 -0.1%¥*  -0.1%** -0.1*** 0.1 -0.1 -0.0 -0.0
(022) (0.02) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.05)
Ln Wage 10.50 10.9  -0.4%** -Q.3*%** _0.3*%** _01** -0.1* -0.1* 0.0
(063) (0.03) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.10)
Ln Wage (with Industry Controls) 10.40 10.7  -0.3*** -0.3*** _(Q3*** _0.1* -0.1 -0.1 0.0
(057) (0.04) (0.07) (0.07) (0.06) (0.07) (0.06) (0.07) (0.10)
University, First Year Trend, Left-Censored v v v v
Degree Year v v v/ 4
Race, Hispanic Origin, Age, Age-squared v v v v
Dissertation Topic v v v v
Funding Agency v v v
Married or Partnered, Presence of Children v v
Female x (Married or Partnered + Children) v
Observations 318 731 1,049 1,049 1,049 1,049 1,049 1,049 1,049




Research funding and the foreign
born
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Disclaimer: This presentation is released to inform interested parties of research and to encourage discussion. The views expressed are
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Foreign Born Students Concentrate in STEM Fields
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Earnings of Domestic Workers and Exit Rates by Place of Birth
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Innovation in an Aging Society

1. Look at research productivity in the late career
using DB pension as IVs for retirement

— David Blau, John Ham, Bruce Weinberg

2. Effects of researcher moves on productivity
using age of children as Vs

— Pierre Azoulay, Ina Ganguli, and Josh Graff Zivin

3. New measures of research innovativeness and
health impacts

— Jay Bhattacharya and Mikko Packalen and Katy
Borner, Jerry Marschke, and Bruce Weinberg

e Data Core
— Neil Smalheiser and Vetle Torvik




ldentifying High-Impact and
Transformative Science (HITS)

Jerry Marschke and Huifeng Yu (SUNY Albany),
Katy Bérner and Robert Preston Light (Indiana
U),; Bruce Weinberg and Joseph Staudt and (Ohio
State U)

Metrics

. Radical - Generates New Paradigms and Scientific Fields
Introduction and use of heavily-used new concepts
. Radical - Destructive
The number and age of backward citations
. Risky
Variance of Forward Citations
. Multidisciplinary
Breadth of articles (citations) and concepts used
. Wide Impact
Breadth of forward citations and concepts introduced
. Growing Impact
Time to forward citations
. High Impact
Forward citation counts




Aspects of Transformativeness Related
to Impact and Transformativeness
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Patterns

Multi-disciplinarity and wide impact related

Radical Generative and Destructive weakly
related

— New ideas can be born without obsolescence
Multi-disciplinarity weakly related to impact

Transformative work has shorter forward
citation ages

— Impactful over time, but even more so soon

Findings

Cohesive set of indicators for transformative
work

Correlated (.4) with, but distinct, from impact
Tremendous variation

People, especially mid career flow into fields
with transformative work (voting with feet)

Fields with more young people and fewer old
are more transformative and lower impact




Concluding Thoughts

research

Increasingly critical to measure value of

— For policy makers, public, and to improve

Science and innovation are international

— Full accounting requires international data

First step: Initiatives in individual countries
Ultimately: Integrate data across countries

— Will take considerable work!

Innovation in an Aging Society
Pierre Azoulay, MIT
Jay Bhattacharya, Stanford
David Blau, OSU
Katy Borner, IU
Wei Cheng, OSU
Ina Ganguli, U Mass - Amherst
Josh Graff Zivin, UCSD
John Ham, NU Singapore
Robert Light, 1U
Gerald Marschke, SUNY - Albany
Mikko Packalen, Waterloo
Neil Smalheiser, UIC
Joe Staudt, OSU / Census
Vetle Torvik, UIUC
Bruce Weinberg, OSU
Huifeng Yu, Albany

IRIS / UMETRICS

Stefano Bianchini, Strasbourg

The Teams

Cathy Buffington, Census
Wan-Ying Chang, NSF

Lee Giles, PSU

Nathan Goldschlag, Census
Josh Hawley, OSU

Ron Jarmin, Census
Christina Jones, AIR

Kunho Kim, PSU

Julia Lane, NYU

Madian Khabsa, Microsoft
Barb McFadden Allen, CIC
Christopher Morphew, lowa
Jason Owen-Smith, Umich
Rebecca Rosen, NYU

Lou Schwartz

Joseba SanMartin Sola, Fundacién Espafiola

para la Ciencia y la Tecnologia
Paula Stephan, Georgia State
Roy Weiss, Miami
Nik Zolas, Census







A k263

- A B 2 & B 72 K [ UMETRICS;
UMETRICS & ff - ABf 7 — % ~—2 (JGRAD) o [HFELLERI %

2017 47 H

SCHBRL RS B« AT BORAT ST
& 1LMANIE S v—7
A

T100-0013 HULE T HIXER 3-2-2 F oA RTEE 7 568 HAE 16 [
TEL: 03-3581-2391 FAX: 03-3503-3996

UMETRICS in term of human resource policy for PhD holders;
International comparative study between UMETRICS in US and JGRAD in Japan

July 2017
1%t Policy—Oriented Research Group
National Institute of Science and Technology Policy (NISTEP)
Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan

http://doi.org/10.15108/rm263




2

NATIONAL
INSTITUTE OF
SCIENCE AND
TECHNOLOGY
POLICY

http://www.nistep.go.jp



