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Understanding Impartial Versus Utility — Driven

Quality Assessment in Large Datasets

G. Shankaranarayanan, Adir Even

(Information Systems Department, Boston University School of Management,, Boston MA 02215)

Abstract: Establishing and sustaining very high data quality in complex data environments is expensive and
often practically impossible. Quantitative assessments of quality can provide important inputs for prioritizing im-
provement efforts. This study explores a methodology that evaluates both impartial and utility ~ driven assessments
of data quality. Impartial assessments evaluate and measure the extent to which data is defective. Utility — driven
assessments measure the extent to which the presence of quality defects degrades utility of that data, within a
specific context of usage. The quality assessment methodology is empirically assessed using real - life alumni
data — a large data resource that supports managing alumni relations and initiating pledge campaigns. The results
provide important inputs that can direct the implementation and management of quality improvement policies in
this data repository.
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%3 Prolle ER—ZITEREEXR
Correlation*
Avg. [STD. [ 1 [ 2| 3 sl 6| 7| 8|9 |10 |12f1|1sfas
1. Schoot 099 oor’|- [ | |U | |||t |l |r |L L |L
2 Gender 099 [ o10|L MM ML [ MUl r |||
R 080 | o30|L" [M |- M [M[M M| || | |U UL [U
£ |4 Hrcome 063 048 | L (M [M |- M [M |H |H L |1 |1 [M M| |L
IS Etimicip 059 o0l M M M. [MIF [H MM |M L |L"|L |L
6. Rebigion 060 [ oo |L" fL" | M [M[M]|- |B | |L |1 | |LU (L |L |L
7. Absolute 03| o48|L |L' |M [H [H |H |- |H |L |[L" |L° |L [»aM]|L |L
8  Grade o8| o (LU M| (v |H |¥ | |- [U ||| (M| |U
2: 9. Recent.l 01" o037 |L (L |L” (L M |L L {L [- [M|H |L (L (L |L
2 10 Recent-5 os5t] osofL |L L L ML [ | |M|- |8 |M|L UL
11 Uptedae | 042 o035|L |L" [L” [0 |M L U |[U |H |8 |- |0 |v ||
12 Inciml 006 [ oL [ |7 [a " [ [ ju | ML (LU |
o |43 mem2s | oar] oa |l UL ML U M MU U U (W] UL
3 [14 amra sol kL L |t | |t |1 |t RS U
T a5 am2s 190 | 11 K L |L (v L (v L jr || || ||
H 05 M 01105 L - 01,1 Significant (P~value - 0.02)
£4 YATRAHER(PHE)
Variable Inclination (1 Year) | Inclination (2-5 Years) Amount (1 Year) Amount (2-5 Years)
Armibure | School 0620 0.945 0972 0.939
Gender ~0" ~0" 0759 0.393
Mantal -0" ~0" 0207 0.008"
Income ~0" -0 oo’ £
Ethntcin 0" -0 0598 0048*
Religion ~0" ~0" 0060 0.004"
Record Absolure ~0” 0" 0067 0.485
Grade ~0" ~0" 0029 0.007"
Recent-1 N -0” -0 ~"
Recen:-5 0" ~0" 0001 -0
Up-to-dare ~0” ~0" ~0” ~0"
(** Highly Significant (P-value - 0.014, (*s Marginally Sigmficant (P-I'alue = 0.1)
%5 REBiTH
Impartial Utility-Driven Completeness
Completeness  ['p cynation (1Y) | Inchination (2.5Y) | Amount (1Y) | Amount (2-£Y)
Attributes School 0.999 0.999 0.999 0999 0999
Comple teness Gender 0.990 0997 0998 0997 0999
Marval 0.894 0.950 0.958 0984 0977
Income 0.631 0.872 0.8%6 0891 0836
Erimcity 0396 0.646 0654 0656 0496
Rehgion 0.605 0.717 0.715 0819 0751
All 0.786 0.863 0.870 0891 0843
Record Absolute 0356 0.497 0.511 0 561 0608
Completeness Grade 0786 0.863 0.870 0891 0843
Record Currency | Recens-1 0.171 0.282 0.219 0633 0552
Recent-5 0.510 0.635 0.635 0899 0860
Up-ro-date 0425 0.540 0.518 03807 0775

—17—




PENKREST $408F6H 2008F 117

REXERESHYAABRKHE A WA
RS B A REBA Profile ig R HRK
X 3 (Xt F Inclination 1 Amount i iXH), ZH
BN TBHESECRIE, SENEREZE
5o MAKBENTEMES Profile g F X HIA
Ko

(3) MEHRAREME—EMYTEBE, &
iR FREE, 2A—-NMFENBR. EA
S A SR SFE—LER, H
RIAB/AHMFR-FHBRENZERK,

(OFRBRTEHE, XFotitE, X F A
#5%, Amount - driven {84} . Inclination — driven
HENERE, XBRE-FICFRNBEHORE
BES5EEHEBREREINXR, BMHEL, 5
FHEML, AREZENEMBEREEHIRK
(F3), XFIESTERBEER Profile ig %2 [H
FIRMBREYATE, B—/NER45 Profiles 5K
PR AEMMHEE, AR Profiles 517/
SHEWAEEKE,

(5) XRFHAZEKBBAEME, £ A In-
clination 1 Amount B8R E N BB F2ZH
AMKHER . AW, 7551 Inclination
Amount £ 3 B F 34l 1 SEFIRT 4 F B3 H M 2
AKX

6 it it

X F Profile ¥, ZRULHTAERANAE
ZIAXREEE, A ERETHMAENNEL LR
ETRAREMER, BEHAN, S#REHEREIK
Profiles 5 B % A BB A LB, B, BHA
SEMMERSEATENRES., BETRITEIT
W, B E X B AN 2 (A A KR R BN
T

(1) Y Profiles TEMEAEREMAL TS
A, RERBHTEREN—FIEE (kA
KEBA R, BEMZHRE-FD), GF
2, KREZH Profile it R ARG R BHE,
X VAL AT P A SRR R o

(2) —4%& Profile J& 7] G < Bf & B (8] #E 78 T
RAEBUE (AN | B g A TS RO ), AR
— 18—

EHA RN SRR RRA . WEHLAMEBMF
EENEBETTREES,

Q) BEEREMRGERAEETREY—
MABBE A EH K Profile 58, &RE, MR
—AMABEB® T, H Profile BT RES W EHR
HEMPLLEREE, MMRE—-PABREEREA
¥, kT H Profile BB MK LER,

(4)FE—BER+, JEEREN/ SR E
S EAE W EREBEBOVNEHELEYE
BB, HEXBEEREER THRWRLE
BHEBANEE AL, 5HBBAXRN Profile
ORISR EHE,

BAMERZEFEXBKEHBEERE
MRFENINY, HE—CBEGRBEREH
KMEHRBS, ROWFAR LB R T —LRH
BREERERARR,

(1) X5 F: E—MERT, REETEREE
HHEE CRAENE ., dEREREETHAR
MEREENIBTREERRAFRNER, F
S BN EAEELEER T ARMEAR
BeR S B RN R B ER , Profile iIE %
KA RBREE—ENATEHE, RRKESR
HATRE S AR MR, BB SRR HFEE
RERMEXR, B, HERF &4 E TR
BHELERARKOR S BERBEENREE
TR %A R A HEARMIERTFES,
BAEMTFREREN BB,

(2) BFELH: RIMWERELBRTHE
MELFREFLL . FRATHI M E$EF5 Inclination Fl
Amount #§ [ it H Ffy 8 Bk B3 %3 34RO . T X R
AN BE 38 AR 75 B AN B (8] BR B A5 A B I A TR
KEX F, X 77 BE & B b 2098 W 1 X 2 ) f) S BK
RN, —MEMECEE -FHYT, KA
oS FHNENBRE, ETIXHHRE,
St A AT AE —NMBE BN SGE, sEERHE
%185t ZHIEMAT R, HRTLA6E A Customer Life-
time Value (CLV) ¥ B 5 AR B ¥ 5 15 8¢ i) ] 8
HEvst,

GYEEEBME . ERER, RREICRKE
SFTRREENEMEANEN, EFBEXMBHEK
P HET T —HEEMAENTEHER



ZEHR  ERREEE(—

AR, Bl e s, B, SO X S8
FREAI S MBERAFAK, BN THRLTE
BUHRKYEYE, BEHRESARKOBAR
H, WA, RIEELIEHEREMBAZE
SHERER KB, BT HELZHS
Ho HI—LEME, INBERR  FZHE, WS
XK. Bk, ZELUE MR B, 0T LUE B2
BHAMNTE-RHBEFERTERGRE, &
ZENUSBAEAEREERX LR, B
R, ROXMIRPFEHOBERTEZARS
HAE Profile ¥4, fufi1IRI4E AT LAE AR AT14R B
B X R B B AT

(4) BEEHME: BREHBHZHFEES
BYUIMBKER, THIE Profiles £ 51K Inclination
M Amount Bk RE—EH . XTHEXT Profiles &%
HfTHE A, BT, B EIE—F 8 Profiles 73
SENBABER, /ImER M EEXSR NN
fH X F 0T LA B e s 1 . AT AR B
™, B ENBEIT AT L 4 FREETRZ
EFEEKR, Hitt, 5 B8 Inclination £3&
# Profiles i 1% 1€ 2 #F i+ R A B & ML &,
BB o X FE B R AFEBGRR R h1E
SRBRE, XHARL 5 R WA R B TR
EMEHNILXEME, —B—-EESEE N
&, ERRERLAETE—TEKE, 6
WA KRR — MR B IER, B
FEXNHEHERIFHRER. RINEFELHE
ERMAEAE (BRTRA 3 MRAEGD, A~
AR R T (BT RRIFEE
WLRKF),

H A RA MR EAS Y Profiles 518 WX RTE
—i, RO BB G, Bk, 7
ERBEENRBEMBALAE RO BHS
o FATH I A RER M — 2 P Tr
B, HREHBERTHXOFE. ELEMHBRY
EFREMFAMMXBIERT A T, &9
BB 20 HoAS R P-4 4t T RS,

T & #

B AL BB TEAS X TR 7 4R RO T B

HEE, BN IR EERAAEFMEHA
BHER, BT HENANIEE, AR MNE
FRARENAERTT —ENE, MEARRT
BEGRMEFE, BR T BRI AT RB M8H
B, FE, WA EMZA S w8 ik
REFERMNEFAMREAENRELTRER
LERMES M, FHEBIR X LR
THHRHEE. AR ESEERRRIXHE—
AN EEMIFEEAR T HNA, WA T Wex e E
BIMERRREE L, BEERE T FEE
BB BB T .

WREG Rt BR T BRI R EK
FIRIE B, B E R A 9 E 20 8T B 5Tk
SRABRKMXH, EF—EFHLT, EERNBH
R B R/N—FB A B B C TRy, RmiE—
BHAMERS, ENNOTRTRILETS, &
BB ABAN M, IR EAER AT
15 T R A B HEE LR R o BRI VRAE X
FLHENGRMEE, H LB HTRE
K, FrRBHM AT BESWB AL . X BHA
% E B 5 IR B FOvAG 2 5% MR R A2 H
A%

AHRFARKRARBE, IR LA
ERBBEE, RESERETLFEZNEHE
£, KBl h 2 HERBBESEH. £
P95 {8 Fi B9 Inclination F1 Amount [ FE P XA
s, oAt i R A SR AR L SR BE (& fl
@R RR)EFELMRE B, AR
TS B R E B A S, BRERD B F N
A, ®FEZRRRBENBHIFHRERF
TR . XX FIEA LARTIRA 8 A i i 57 0 S04
FENFBETHMWIERMBEREBECEFE
MEEEFEER,

AHRERET WAL R R RREG: &
EHREMES K EEH, ©172 5 R 7E BT
B, BB R EF R RBMBHEI A 5t
MITERATE, XFBREHREMNES—2%, f
BRAWNN T ENE, AREHEERRAERY
BE, XMFLBEAERBRAMEE, GER
KRB, |AVHVEAE 7 2 38 B T VP e
P, (B 15 IE X 0 A o i B 18 S R M A o



PERNRREST) $£405568 200F118

BT AL R R AN RE IR
TELBPAEUFFR. FiL, BEMHEERMAERH
#H,RFEFRFWEIT R . &5, i
WP SRR AR B Z B X R E R, EX
MWEAN, REEETFEH —BEB/EE
Bhea, SR g BTN A . BRI
WRERBW, E—BHERT, HARMHRXR
T BEFETE, B SR S o 66 PO 0 780 200 P R B R i
BT R G R, WAL ARSH R MHRE
BRI 2R R . XA E IR X R A BUR
HIFER (B0, LA - BERELE, REEREX
IR SRR , RSB A REEEH. X
o 56 R LA B PR 38 6 B8 R S 0 PR A

&% 3wk

[1] Shapiro C. , Varian H. R. . Information Rules[M] . Cambri-
dge, MA ;Harvard Business School Press, 1999.

[2] Pipino L. L. , Yang, W.L., Wang, R.Y..Data Quality As-
sessment| J | . Communications of the ACM, 2002, 45 (4):211 -

218.

[3] Shankaranarayanan, G.,Ziad, M., Wang, R.Y..Managing
Data Quality in Dynamic Decision Making Environments: An In-
formation Product Approach[J]. J. of Database Management, 2003,
14 (4): 14 -32.

{4] Wang, R. Y., Strong, D. M. .Beyond Accuracy: What Data
Quality Means to Data Consumers[J]. Journal of Management In-
formation Systems, 1996, 12 (4): 5 - 34,

(5] Even, A.,Shankaranarayanan, G. . Assessing Data Quality:

a Value - Driven Approach[]]. The DATA BASE for Advances in
Information Systems, 2007,38 (2):76 - 93.

[6] Redman, T.C.. Data Quality for the Information Age, Artech
House[M]. Boston, MA, 1996.

[7] Balloy, D. P, ,Pazer, H. L. . Designing Information Systems to
Optimize the Accuracy — timeliness Tradeoff[J] . Information Sys-
tems Research,1995,6 (1):51 -72.

(81 Ballou, D.P., Pazer, H. L. . Modeling Completeness Versus
Consistency Tradeoffs in Information Decision Systems{J] . IEEE
Transactions on Knowledge and Data Engineering,2003,15 (1):
240 - 243.

[9] Even, A., Shankaranarayanan, G., Berger, P.D.. Eco-
nomics — Driven Data Management: An Application to the Design
of Tabular Datasets[J]. IEEE Transactions on Knowledge and Data
Engineering,2007,19 (6):818 - 831.

[10] Lee, Y. W., Pipino, L. Strong, D.M., Wang, R.Y.. Pro-
cess — Embedded Data Integrity[J] . Journal of Database Manage-
ment,2004,15 (1):87 - 103.

[11] Tayi G.K., Ballou D.P.. An Integrated Production - In-
ventory Model with Reprocessing and Inspection[J]. International
Journal of Production Research, 1988, 26 (8): 1299 - 1315.
[12] Shankaranarayanan, G., Even, A..Managing Metadata in
Data Warehouses: Pitfalls and Possibilities[J] . Communications
of the AIS, 2004, 14(13): 247 -274.

[13] Wang R.Y. . A Product Perspective on Total Quality Man-
agement[J]. Communications of the ACM, 1998, 41(2): 58 - 65.
[14] Ballou D.P., WangR., Pazer H., Tayi G.K..Modeling
Information Manufacturing Systems to Determine Information
Product Quality[J] .Management Science, 1998, 44 (4):
462 - 484.

[15] Roberts, M. L., Berger, P.D. . Direct Marketing Manage-
ment[M]. Englewood, NJ: Prentice — Hall, 1999.

[16] Kimball R. Reeves L. Ross M. ,Thornthwaite W. . The Data
Warehouse Lifecycle Toolkit[M] . New York, NY: Wiley Com-
puter Publishing, 2000 .



