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105859 VERIFIED YOUNGER  LISA CAROL 1327 STOME ST EX MEBANE MC 27302 1327 STOMNEST EXT #4  MEBANE MNC 27302 3365784185 B ML DEM F 52 VA 06,/29/1998 13
105911 VERIFIED WLIAN YIEX] 1208 RASPBERRY F GRAHAN WC 27253 1208 RASPEERRY RUN GRAHAM MNC 27253 A UN UNA F 63 OC 10.10.2008 065
105912 OVERSEAS CIYUEN DIANE 552 MEADOWOOLBURLINGTOMN MC 27215 552 MEADOWOOD DR BURLINGTORNC 27215 u UN DEM F 24 09/28/2012 03C
105916 VERIFIED YUGQUILIMA £ AIDA GUILLERMIM, 1204 GRACEAVE BURLINGTON MC 27217 1204 GRACEAVE BURLINGTOMNC 27217 3306754492 U UM DEM u 57 OC 10.01.2008 12E
1059532 VERIFIED ZAGORSKl  NICOLE LYNME 100 PHOENIX DR ELOMN MC 27244 CAMPUS BOX 6032 ELON MC 27244 9733499213 U UM REP u 20 05.04.2012 35
105957 VERIFIED ZAJAC LYMNMNEE LY 1209 BIRKDALE CIF MEBANE WC 27302 1209 BIRKDALE CIR MEBANE MNC 27302 412 4142947 B ML DEM F 240 PA 03,12,2010 108
105959 CONFIRMATI ZALDIVAR  NICK 3475 S NCHWY 11¢HAW RIVER WC 27258 3475 S NCHWY 119 HAW RIVER MC 27258 919741 3647 O ML LUNA M 21 MY 08.03.2010 103
105968 VERIFIED ZAMARRIPA JUANA MARIA 36068 ALTAMAHAW ELON WC 27244 PO BOX 791 HAW RIVER MNC 27258 3365249599 0 HL DEM F 89 OC 10.08.2003 |
105971 VERIFIED ZAMORA JBUENAVEN LOPEZ 4398 BLUJEHERON MEBAMNE WC 27302 4398 BLUEHERON LN MEBANE MC 27302 336 516 1586 O HL REP ] 41 oC 10.07.2008 10N
105972 VERIFIED ZAMORA MAIRA ELIZABETH 4398 BLUJEHERON MEBAMNE WC 27302 4398 BLUEHERON LN MEBANE MC 27302 336 2903215 O HL DEM F 19 NC 06.05.2012 10N
105973 VERIFIED ZAMORA MARIANA 2552 DAREST BURLINGTON WC 27217 2552 DAREST BURLINGTONNC 27217 336 264 8329 1 UN UNA u 23 07/30/2012 63
105974 VERIFIED ZAMORA SOFIA CAMACHO 43935 BLUEHERON MEBANE WC 27302 4393 BLUEHEROM LN MEBANE MC 27302 91930424120 HL UNA F 43 OC 07/27/2004 10N
105977 VERIFIED ZAMPARELLI EDNA KOKO 627 WFRONT ST +BURLINGTON WC 27215 627 W FRONT ST #A BURLINGTOMNC 27215 704 307 8555 B UN DEM F 35 0C 09.05.20058 12W
105973 VERIFIED ZAMUDIO  MILTOM MARTIN 2723 MEADOW OLHAW RIVER WC 27258 2723 MEADOW OAK DR HAWRIVER NC 27253 7864385389 0 ML DEM M 47 FL 03/20/2012 09N
106000 VERIFIED ZAPATA ANA GONZALEZ 660 MANMING AV ELON WC 27244 660 MANNING AVE #73 ELON MC 27244 3364499421 O ML DEM F 57 NY 10.11.2000 35
106001 VERIFIED ZAPATA TIFFANY MARLA 208 COLLEGE ST # GRAHANM WC 27253 208 COLLEGE ST #G GRAHAM MC 27253 336 2704116 U UM DEM u 27 07/30/2012 06N
106002 VERIFIED ZAPIEN ABELARDO 1403 M PARK AVE BURLINGTOMN WC 27217 1403 N PARK AVE BURLINGTOMNC 27217 336 2695745 U UM DEM [ 20 10.12.2012 127
106017 COMNFIRMATIZAVALA ANMNA CRISTINA 101 BARMNEY DORNELON WC 27244 CAMPUS BOX 8138 ELON MC 27244 412527 0273 U UM DEM F 24 PA 09.10.2008 03N
106018 VERIFIED ZANVALA LUz 632 EELM ST GRAHAM MC 27253 632 EELM ST GRAHAM MNC 27253 3363439932 0 HL DEM F a0 09/23/2008 06N
106019 VERIFIED ZANVALA STEPHANIE PAOLA 632 EELM ST GRAHAM MC 27253 632 EELM ST GRAHAM MNC 27253 o} HL DEM F 23 09/23/2008 06N
106023 COMNFIRMATIZAYAS DEBORAH  PINNIX 725 SHARPERD  BURLINGTON MC 27217 725 SHARPERD BURLINGTONMNC 27217 227 6960 B ML DEM F 58 NC 01/31/1991 12N
106024 UNAVAILABL ZAYAS EDGARDO  LUIS 2313 HUNTINGTO!I BURLINGTON MC 27215 2313 HUNTINGTON RD BURLINGTOMMNC 27215 9105700091 O ML REP M 43 10.01.1996
106027 VERIFIED ZAYAS AN CY CORDERO 510 TRAILOMNE # BURLINGTON WC 27215 510 TRAILONE #F-104 BURLINGTONMNC 27215 336 269 8716 O HL LUNA F 55 NY 09/19/1994 1210
106034 VERIFIED ZEIGLER EDDIE LAMAR 1211 OLYMPIC DR MEBANE WC 27302 1211 OLYMPICDR MEBANE MC 27302 919568 8126 B ML DEM M 50 FL 09/25/2008 105
106036 VERIFIED ZEIGLER ROMDA W 1211 OLYMPIC DR MEBANE WC 27302 1211 OLYMPICDR MEBANE MC 27302 919568 8126 B ML DEM F 41 NC 03/29/1990 105
106037 VERIFIED ZEIGLER SHEILA MOBLEY 1237 KEN'WOOD DBURLINGTON WC 27215 1237 KENWOOD DR BURLINGTONMNC 27215 3365700146 B ML DEM F 64 MNC 10/21/1993 128
106038 VERIFIED ZELAYA MARLENY  ARELY 611 CHANDLER A% BURLINGTON WC 27217 611 CHANDLER AVE BURLINGTONMNC 27217 3365127292 1 HL DEM F 29 MD 11.04.2008 12N
106045 VERIFIED ZEMPEL GINA LOUISA G603 EDAVIS ST BURLINGTON WC 27215 603 EDAVIS ST BURLINGTONNC 27215 262 672 0902 O HL UNA F 32 MI 06/23/2010 123
106057 REMOVED AFZHAGUI CECILIA ISABEL 2732 "WESTCHESTE BURLIN GTOMN WC 27217 2732 WESTCHESTER DR BURLINGTONNC 27217 336 228 3620 U HL DEM F 35 0C 08.02.2004
106053 VERIFIED ZHENG JNCHUN 1914 HILLDALE DR BURLINGTON WC 27215 1914 HILLDALE DR BURLINGTOMNC 27215 917 977 1073 U UN UNA u 25 04/30/2012 1210
106059 CONFIRMATIZHENG KELLY 95 DEMISEDR #B BURLINGTON WC 27215 95 DENISEDR #B BURLINGTOMNC 27215 A UN UNA F 26 OC 09/16/2008 1210
106060 VERIFIED ZHENG SAIFEN 515 BURLINGTON | GIBSONVILLE WC 27249 515 BURLINGTON AVE GIBSONVILLENC 27249 A UN UNA F 33 OC 12.12.2011 03W
106066 VERIFIED ZIEGLER BRAMDON  GERALD 2459 MORMNINGSILBURLINGTON WC 27217 2459 MORNINGSIDEDR  BURLINGTOMNC 27217 3362127747 B ML REP M 22 NI 08/21/2008 63
106072 VERIFIED ZIEGLER WVIEN GSAMA MINDY 2459 MORMINGSILBURLINGTON WC 27217 2459 MORNINGSIDEDR  BURLINGTOMMNC 27217 u UM UNA F 24 11.06.2012 63
106079 VERIFIED ZIENTY SCOTT CARL 511 W HAGGARD 4 ELON WC 27244 511 WHAGGARD AVE ELON MC 27244 o} ML UNA [ 23 MO 03/13/2012 03N
106100 VERIFIED ZIMMERMAN KATRIN A MCINTOSH 852 5 MAIN 5T #LiBURLINGTON WC 27215 352 5 MAIN 5T #lé BURLINGTOMNC 27215 [l ML UNA F 25 10/29/2012 128
106132 VERIFIED ZINTZUMN ABUNDIO  BAUTISTA SR 209 SPRINGWOOL BURLINGTON MC 27215 209 SPRINGWOOD DR BURLINGTORNC 27215 336 437 1081 O HL UNA [ 55 OC 09/26/2008 0&6W
106136 VERIFIED ZITO ALEX R 622 S WILLIAMSON ELON MC 27244 622 S WILLIAMSON AVE  ELON MNC 27244 617 276 2096 U UN UNA u 22 05.04.2012 03N
106129 VERIFIED ZMIUEASK]  SEAN 4872 THOM RD IMEBANE MC 27302 4872 THOM RD IMEBANE MC 27302 236 376 1987 O UM REP M 23 04.09.2008 095
106144 VERIFIED ZMUEWSEL K WIRGINILA LOURDES 4872 THOM RD IMEBANE MC 27302 4872 THOM RD IMEBANE MC 27302 330 376 1987 U UM UNA F 45 PR 03/24/2005 095
106149 VERIFIED ZOLAYVAR  ERIC WATSON 910 COLOMIALDR BURLINGTON WC 27215 910 COLONIALDR BURLINGTONMNC 27215 3365850248 O ML DEM M 20 NC 10.08.2012 038
106150 VERIFIED ZOLAYVAR  RUPERTO BEMEDICTO 910 COLOMIALDR BURLINGTON M 27215 910 COLONIALDR BURLINGTONNC 27215 3365850248 0 ML DEM M 73 0C 08/14/2003 035
106154 VERIFIED ZOLLICOFFEFANTONIO  MARK 108 DAKGROVE DF GRAHAM WC 27253 108 QAKGROVEDR GRAHAM MC 27253 336 260 6673 B UN DEM M 53 MD 10.07.2008 06E
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1 |countylcounty_desc voter_reg_nistatus_cd voter_status_desc reason_cd voter_status last_name first_name midl_name nameres_street_addres res_city_desc  state_zip_code mail_addrl mail_addr2 mail_city  mail_state mail_zipcodefull_phone_irace_code ethnic_code parhf_cc@
2 1 ALAMANCE 9005990 A ACTIVE AN VERIFIED AABEL EVELYMN LARSEN 4430 E GREEMSBOF GRAHAIM M 27253 4430 E GREENSBORO-CHA GRAHAM NC 27253 0000000 W ML UM A
3 1 ALAMANCE 9048723 A ACTIVE VERIFIED AARON CHRISTIMNA  CASTAGNA 421 WHITT AVE  BURLINGTON N 27215 PO BOX 4177 BURLINGTOMNC 27215 2291110 W UM UM A
4 1 ALAMANCE 9019674 A ACTIVE )/ ERIFIED AARON CLAUDIA HAYDEN 1013 EDITH ST BURLINGTON MNC 27215 1013 EDITH 5T BURLINGTOMNC 27215 222 3334 W ML UM A
5 1 ALAMANCE 9129589 A ACTIVE VERIFIED AARON JAMES MICHAEL 1647 SAXAPAHAW GRAHAM MC 27253 POBOX 98 SAXAPAHAWNC 27340 336 525 2484 W UN DEM
i 1 ALAMANCE 9041748 A ACTIVE VERIFIED AARON NATHAN EDWARD 421 WHITT AVE  BURLINGTON MNC 27215 PO BOX 4177 BURLINGTOMNC 27215 336 229 1110 W UM UM A
7 1 ALAMANCE 9021947 A ACTIY, WVERIFIED AAROMN WILLIE DALE 1013 EDITH ST BURLINGTON MC 27215 1013 EDITH ST BURLINGTOMNC 27215 336 999 999 ML UM A
3 1 ALAMANCE 9062002 A WVERIFIED AAROMSOMN GEMA HOLT 107 TERRYWOOD (HAW RIVER MC 27258 107 TERRYWOQOD CT HAW RIVER NC 27258 336578 9123 W ML REP
g 1 ALAMANCE 9096423 A VERIFIED AAROMNSOMN MICHAEL CHARLES 107 TERRYWOOD ( HAW RIVER MNC 27258 107 TERRYWOQOD CT HAW RIVER NC 27258 336 266 7615 W NL UM A
10 1 ALAMANCE 9117940 1 [ CONFIRMATIABAD PRISCILLA  MARIE 100 COLOMMADE[ELON MNC 27244 CAMPUS BOX 3008 ELOM NC 27244 o] HL UM A
11 1 ALAMANCE 1 CONFIRMATIABADIE COLLEEN MIASHEL 1097 IVEYRD #C GRAHAM N 27253 1097 IVEY RD #C GRAHAM NC 27253 [l HL REP
12 1 ALAMANCE AN WVERIFIED ABADIE JACK EDWARD IR 612 SIDEVIEW 5T GRAHAM N 27253 612 SIDEVIEW ST GRAHAM NC 27253 336 212 814 ML UM A
13 1 ALAMANCE 1 CONFIRMATIABADIE IMYRA HOLLIFIELD 612 SIDEVIEW 5T GRAHAM N 27253 617 MITCHELL ST BURLINGTOMNT 27217 336 212 8140 W ML UM A
14 1 ALAMANCE ACTIVE AY VERIFIED ABBAS FALISA 707 SUMMITRIDG MEBAMNE N 27302 707 SUMMITRIDGERD # MEBAMNE NC 27302 919568 9001 B UK DEM
15 1 ALAMANCE WA ACTIVE AY VERIFIED ABBAS RAFAT 514 WESTRIDGE DI BURLIN GTON MNC 27215 514 WESTRIDGEDR BURLINGTOMNNC 27215 A Un DEM
16 1 ALAMANCE 9049573 A ACTIVE AN VERIFIED ABBATECOLL RONALD JOSEPH JR 504 BROOKFIELD [ GIBSONVILLE MNC 27249 504 BROOKFIELD DR GIBSONWILLENT 27249 336 449 9029 Un UM A
17 1 ALAMANCE 9033877 A ACTIVE AN VERIFIED ABBATECOLLTRACY BOOME 504 BROOKFIELD [ GIBSONVILLE MNC 27249 504 BROOKFIELD DR GIBSONWILLENT 27249 W ML DEM
18 1 ALAMANCE 9083557 | INACTIVE [ CONFIRMATIABBETT DAW LEAMM 3900 JOHMS CREEK GIESONWILLE MC 27249 3900 JOHNS CREEK DR GIBSONWILLENT 27249 336 584 3319 W ML DEM
19 1 ALAMANCE 9027554 A ACTIVE AN WVERIFIED ABBEY BRENT DAVID 3304 GOLDEM OAK GRAHAM MC 27253 3304 GOLDEN ODAKS DR GRAHAM NC 27253 919 682 6873 W ML REP
20 1 ALAMANCE 9029477 A ACTIVE AN VERIFIED ABBEY DEMETRA  AINSWORTH 3304 GOLDEM OAK GRAHAM MNC 27253 3304 GOLDEN DAKS DR GRAHAM NC 27253 336 376 0673 W NL REP
21 1 ALAMANCE 9022529 | INACTIVE [ CONFIRMATIABBEY DOROTHY  ESTELLA 10294 QUAKENBUSNOW CAMP MNC 27349 10294 QUAKEMBUSHRD SNOW CAMENC 27349 3763663 W NL REP
22 1 ALAMANCE 9113186 A ACTIVE AN VERIFIED ABBOTT AMELIA BETH 2876 CALLOWAY DMEBANE N 27302 2876 CALLOWAY DR MEBAMNE NC 27302 919 304 616l W ML UM A
23 1 ALAMANCE 9087980 A ACTIVE AN WVERIFIED ABBOTT AMGELA MORTON 2006 WINN CREEK HAW RIVER N 27258 2006 WINN CREEK DR HAW RIVER NC 27258 336 261 3357 W ML DEM
24 1 ALAMANCE 9019273 A ACTIVE AN VERIFIED ABBOTT BRENDA CARMICHAEL 611 W THIRD ST MEBANE N 27302 611 N THIRD 5T MEBAME NC 27302 5632654 W NL UM A
25 1 ALAMANCE 9102615 A ACTIVE AY VERIFIED ABBOTT BRIAN CHRISTOPHE 2006 WINN CREEK HAW RIVER N 27258 2006 WINN CREEK DR HAW RIVER NC 27255 336 261 3357 W ML UM A
26 1 ALAMANCE 9079257 A ACTIVE AY VERIFIED ABBOTT BRUCE CLEATON 188 LAKE CAMMAIBURLINGTON MNC 27217 188 LAKE CAMMACK CT  BURLINGTOMNC 27217 336 2142703 W ML REP
27 1 ALAMANCE 1389300 A ACTIVE AN VERIFIED ABBOTT CHERYL FAULKMER 188 LAKE CAMMAIBURLINGTON MNC 27217 188 LAKE CAMMACK CT  BURLINGTOMNNC 27217 336 2293027 W ML REP
28 1 ALAMANCE 9140392 A ACTIVE AN VERIFIED ABBOTT CHRISTOPHE BRANDON 309 BURLINGTON . GIBSONWILLE MNC 27249 309 BURLINGTON AVE GIBSONWILLENT 27249 W ML UM A
29 1 ALAMANCE 9135711 A ACTIVE AN WVERIFIED ABBOTT COURTMWEY LOVE 309 BURLINGTOM . GIBSONWILLE MC 27249 309 BURLINGTON AVE GIBSONWILLENT 27249 W ML UM A
30 1 ALAMANCE 9028439 A ACTIVE AN WVERIFIED ABBOTT DWAYNE ROGER 2839 LADALELN MEBAME MC 27302 2839 LADALELN MEBAMNE NC 27302 5633956 W ML UM A
31 1 ALAMANCE 9090420 A ACTIVE AN VERIFIED ABBOTT FRAMEK PATRICK 1202 JAMESTOWMN ELON MNC 27244 1202 JAMESTOWMNEDR  ELON NC 27244 336 227 4088 W UM UM A
32 1 ALAMANCE 9079222 A ACTIVE AN VERIFIED ABBOTT GLADYS MARIE MILES 614 TUCKER ST BURLINGTON MNC 27215 614 TUCKER ST BURLINGTOMNC 27215 336570 1418 B ML DEM
33 1 ALAMANCE 9129722 A ACTIVE AN VERIFIED ABBOTT HAROLD GRANT 507 EVERETT ST #BURLINGTON M 27215 507 EVERETT ST #320B BURLINGTOMNC 27215 336 437 3638 W ML REP
34 1 ALAMANCE 9094352 A ACTIVE AN WVERIFIED ABBOTT JESSICA NADINE 2876 CALLOWAY D MEBAMNE N 27302 2876 CALLOWAY DR IMEBAMNE NC 27302 919 304 4661 W ML UM A
35 1 ALAMANCE 9023803 A ACTIVE AN VERIFIED ABBOTT JOYCE HODGES 1934 TUCKER ST #BURLINGTON M 27215 1934 TUCKER ST #A BURLINGTOMNT 27215 336 227 4079 W NL DEM
36 1 ALAMANCE 9084794 R REMOVED RS MOVED FROIABBOTT LATWOIA  BEREA 201 STALEYHALL ELON MNC 27244 CAMPUS BOX 3039 ELOMN NC 27244 B ML DEM
37 1 ALAMANCE 9020357 A ACTIVE AY VERIFIED ABBOTT LAWRENCE ELMER IR 110 OAKVIEW DR ELON MNC 27244 110 OAKVIEW DR ELOMN NC 27244 336 563 4708 W ML UM A
38 1 ALAMANCE 9108338 A ACTIVE AN VERIFIED ABBOTT IMARLA LYMETTE 614 TUCKER ST BURLINGTON MNC 27215 614 TUCKER ST BURLINGTOMNC 27215 336570 1418 B ML DEM
39 1 ALAMANCE 9077192 A ACTIVE AN VERIFIED ABBOTT NANCY SKIDMORE 110 OAKVIEW DR ELON MNC 27244 110 OAKVIEW DR ELOM NC 27244 300 222 7566 W ML UM A
a0 1 ALAMANCE 9035500 A ACTIVE AN WVERIFIED ABBOTT PATTI BELWIN 1202 JAMESTOWMN ELON MC 27244 1202 JAMESTOWMNEDR  ELON NC 27244 336 228 0571 W UM REP
41 1 ALAMANCE 9090949 R REMOVED RM REMOVED AFABBOTT RACHEL MARA 103 DAMIELEY CENELON MNC 27244 CAMPUS BOX 3044 ELOM NC 27244 336 278 4012 W ML REP
42 1 ALAMANCE 9135295 A ACTIVE AN VERIFIED ABBOTT SUSAN HANKS 2876 CALLOWAY DMEBAMNE MNC 27302 2876 CALLOWAY DR MEBAMNE NC 27302 919 568 8056 W UM UM A
43 1 ALAMANCE 9113731 1 INACTIVE [ CONFIRMATIABBOTT TAYLOR REMNEE 406 W LEBANOMN A ELON MNC 27244 CAMPUS BOX 3077 ELOM NC 27244 W UM REP
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C
9129972 A
9106623 A
9112148 A
9094109 |
9128345 A
9120294 A
9094116 A
9089250 R
9083629 R
9083630 A
9100545 |
9137285 A
9081869 A
9109021 A
9108096 A
9125044 A
9113912 A
9107068 A
9097324 A
9033407 A
9104969 |
9018738 A
9027412 |
9110367 D
9132758 A
9121499 A
9124446 A
9121554 A
9127457 A
9131401 A
9081728 A
9089569 A
9070674 A
90702388 A
9005737 A
9005735
9141817
9119433
9L0B610
9112637
9141392
9141406
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9099281 A
9077804 R
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AV
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RD
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AV
AV
AV
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G H | ]
VERIFIED ZLUCHOWSK AARDN MICHAEL
VERIFIED ZMIJEASKE]D  SEAN
VERIFIED ZMIJEWSKL  DENMIS AL
CONFIBMATIZMUEWSKI  DEMNNIS
VERIFIED ZMIJEWSKD  KEVIN ADAM
VERIFIED ZMIJEWSK]D  SEAN CHRISTOPHE
VERIFIED ZMIEWSEK]D N VIRGINTA LOURDES
DECEASED ZOCCOLANTIENIS PIZZOTTI
DECEASED ZOCCOLANTIRENATO
VERIFIED ZOCCOLANTIRITA MARIE
CONFIBMATIZOGLEMANT AN GELA LYNME
VERIFIED ZOLAYVAR  ERIC WATSON
VERIFIED ZOLAYVAR  RUPERTO BEMEDICTO
VERIFIED ZOLAYVAR  STEPHANIE WATSON
VERIFIED ZOLLARS EVELYM NADIME
VERIFIED ZOLLARS MATHEW DAVID
VERIFIED ZOLLICOFFEFANTONIO  MARK
VERIFIED ZOLLICOFFEF VALERIE
VERIFIED ZORMES ASHLEY DEMICE
VERIFIED ZORMES KENMETH ELWOOD
CONFIRMATIZORNES MICHELLE  LEE
VERIFIED ZORMES SHERRIE AVERETTE
CONFIRMATIZORMNES TERRY LEE
VERIFICATIO ZORMNES TINA
VERIFIED ZORMES TINA MARIE
VERIFIED ZOUFALY EVE
VERIFIED ZSUPPAN ETELKA HALASZ
VERIFIED ZSUPPAN FEREMT
VERIFIED ZSUPPAN LEVEMTE FEREMC
VERIFIED ZUBLER LINDSAY BROOKE
VERIFIED ZUBLER TAMI LAJEAN
VERIFIED ZUBLER TIMOTHY  JAMES
VERIFIED ZUBOY ALEX
VERIFIED ZUBOW LYW R
VERIFIED ZUMER FRAMEK EDWARD
VERIFIED ZUMER LOUISE TURMER
VERIFIED ZUNG PATRICK BATE
VERIFIED ZUNIGA JOSE RAMON SAL
VERIFIED ZUNIGA VAMNESA ELIZABETH
VERIFIED ZUNIGA YAMET SALAS
VERIFIED ZUPANCICH MONICA AMITA
VERIFIED ZUPANCICH ROMALD JAMES 1
VERIFIED ZURFACE ROSSELL EUGEME
VERIFIED ZWIER ANDREW MICHAEL
VERIFIED ZWIER CHRISTOPHE ANTHONY
VERIFIED ZWIER CHRISTY AMN
VERIFIED ZWIER KAREN JEAN
MOWVED FROIZYLKA MARC

L [l
3551 FORESTD'ALE BURLINGTOM
4372 THOM RD MEBANE
4372 THOM RD MEBANE
4372 THOM RD MEBANE
4372 THOM RD MEBANE
4372 THOM RD MEBANE
4372 THOM RD MEBANE
2502 5 NCHWY 11¢MEBANE
3141 SHELLY GRAK GRAHAM
3141 SHELLY GRAK GRAHAM
706 HUFFMAN MILBURLINGTOMN
910 COLONIAL DR BURLINGTOM
910 COLONIAL DR BURLINGTOMN
910 COLONIAL DR BURLINGTOMN
6830 TOM WOODY SHNOW CAMP
6830 TOM WOODY SN OW CAMP
108 QAKGROVE DF GRAHAM
108 QAKGROVE DFGRAHAM
5556 N NCHWY 49 MEBANE
5556 N NCHWY 49 MEBANE
3117 COMMERCE FBURLINGTOM
5556 N NCHWY 49 MEBANE
148 M STATE ST HAW RIVER
801 TROLLINGWOIHAW RIVER
801 TROLLINGWOIHAW RIVER
602 EHAGGARD AVELON
1929 HAW VILLAG GRAHAM
1929 HAW VILLAG GRAHAM
1929 HAW VILLAG GRAHAM
3172 CARRIAGE CFHAW RIVER
3172 CARRIAGE CFHAW RIVER
3172 CARRIAGE CFHAW RIVER
229 ENGLEMAN A'BURLINGTON
229 ENGLEMAN A'BURLINGTON
401 QUAKER RIDG MEBANE
801 QUAKER RIDG MEBANE
2604 WOODSLN  GRAHAM
714 ROSS ST BURLINGTON
512 PIEDMONT W, BURLINGTON
3345 MAEDOUGL! MEBANE
2326 N NCHWY 49 BURLINGTOMN
2326 N NCHWY 49 BURLINGTON
2074 TURMER RD» MEBANE
1497 LOMGEST ACISNOW CAMP
1497 LOMGEST ACISNOW CAMP
1497 LOMGEST ACISNOW CAMP
1497 LOMGEST ACISNOW CAMP
1210 WILLOW BRC MEBANE
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MC
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N
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27215
27302
27253
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27253
27253
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27258
27215
27215
27302
27302
27253
27217
27217
27302
27217
27217
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27349
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3551 FORESTDALEDR #MBURLINGTOMNMNC
MC
MC
MC
MC
MC
NC
NC
NC
NC
BURLINGTOMNNC
BURLINGTOMNNC
BURLINGTOMNNC
BURLINGTOMNNC
SHNOW CAMFENC
SNOW CAMENC

4372 THOM RD

4372 THOM RD

4372 THOM RD

4372 THOM RD

4372 THOM RD

4372 THOM RD

2502 5 NCHWY 119

3141 SHELLY GRAHAM DR
3141 SHELLY GRAHAM DR

706 HUFFMAN MILLRD #

910 COLONIALDR

910 COLOMIALDR

910 COLOMIALDR

G830 TOM WOODY RD
6830 TOM WOODY RD
108 OAKGROVEDR

108 OAKGROVEDR
5556 N NCHWY 49

5556 N NCHWY 49

3117 COMMERCEPL #L
5556 N NCHWY 49

143 N STATEST

801 TROLLINGWOOD RD
801 TROLLINGWOOD RD
CAMPUS BOX 8911

1929 HAW VILLAGE DR
1929 HAW VILLAGEDR
1929 HAW VILLAGEDR

3172 CARRIAGE CREEK CT
3172 CARRIAGE CREEK CT
3172 CARRIAGE CREEK CT

229 ENGLEMAN AVE

229 ENGLEMAN AVE

801 QUAKER RIDGE RD
301 QUAKER RIDGE RD
2604 WOODS LN

714 ROSS ST

512 PIEDMONT WAY
3845 MAEDOUGLAS DR
2326 N NCHWY 49

2326 N NCHWY 49

2074 TURNER RD

1497 LOMNGEST ACRES RD
1497 LOMNGEST ACRES RD
1497 LONGEST ACRES RD
1497 LONGEST ACRES RD
1210 WILLOW BROODK CT

R

MEBAME
MEBAME
MEBAME
MEBAME
MEBAME
MEBAME
MEBAME
GRAHAM
GRAHAM

GRAHAM MNC
GRAHAM MNC
MEBAME MC
MEBAME MC
BURLINGTONNC
MEBAME MC
HAW RIVER NC
HAW RIVER MNC
HAW RIVER MNC
ELOM NC
GRAHAM NC
GRAHAM NC
GRAHAM NC
HAWRIVER NC
HAWRIVER NC
HAWRIVER NC

BURLINGTOMNC
BURLINGTOMNNC
MNC
MC
MC
BURLINGTONNC
BURLINGTONNC
MC
BURLINGTONNC
BURLINGTONNC
NC
SHNOW CAMENC
W CAMENC
SNOW CAMENC
SMOW CAMENC
NC

IMEBAME
MEBAME
GRAHAM

MEBAME

MEBAME

SMNO

MEBANE

T u W
27215 33
27302 33
27302 W
27302 33
27302 33
27302 W
27302 336 376 1957 U
27302 W
27253 336 227 7168 W
27253 336 227 7168 W
27215 336 227 1261 W
27215 33658502438 O
27215 3365850245 O

27215 336585 0248 W

27349 336376 5754 W

27349 W

27253 336 260 6673 B

27253 B

27302 336578 1157 W

27302 W

27215 336675 0520 W

27302 W

272538 5701633 W

27258 336 578 0646 W

27258 336 420 7630 W

27244 u
27253 W
27253 W
27253 336370 1305 W
27258 u
27258 336578 8028 W
27258 W
27215 336 437 9776 W
27215 336437 9776 W
27302 919563 3766 W
27302 919 563 3766 W
27253 919 357 3396 W
27217 336227 3108 O
27217 336 270 0181 W
27302 8]

27217 330 310 0151 W
27217 757 2543773 W
27302 W
27349 336 376 83830 V
27349 831207 922
27349 W
27349 331207 9222 W
27302 336578 8580 W

IE =

ML
U
U
U
ML
HL
LN
LN
ML
ML
ML
NL
NL
NL
ML
ML
N
Un
ML
ML
U
ML
ML
LN
ML
LN
ML
UM
ML
UM
NL
UM
ML
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Un
ML
ML
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HL
ML
ML
LN
ML
ML
ML
NL
UM

» [1]|

UM A
REP

DEM
DEM
UM A
UM A
UM A
REP

REP

REP

UM A
DEM
DEM
UM A
UM A
LI A
DEM
DEM
UM A
UM A
UM A
DEM
DEM
UM A
UM A
UM A
REP

REP

REP

UM A
UM A
UM A
UM A
REP

UMA
DEM
DEM
DEM
DEM
DEM
REP

REP

UM A
REP

REP

REP

REP

REP @
A
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Zwischenablage El Schriftart ] Ausrichtung ] Zahl ] Farmatvorlagen Zellen Bearbeiten
V1 - S | race_code ¥
:
G H | 1 I L M ] (0] P Q R 5 T U Vi W X L Fi AL AB AC
1 |voter_status last_name first_name midl_name nameres_street_addres res_city_desc  state_zip_code mail_addrl mail_addr2 mail_city  mail_state mail_zipcod:full_phone_Jrace_code |~ Jethnic_code party_cd gender_code birth_age  hirth_place registr_dt precinct_abtpr@
2 |WERIFIED AABEL EVELYMN LARSEN 4430 E GREENSBOF GRAHAM NC 27253 4430 E GREENSBORO-CHA GRAHAN MNC ‘El Wan A bis Z sartieren ML UNA F 77 NY 10.01.1984 08N M
3 |VERIFIED AARON CHRISTINA  CASTAGNA " N BURLINGTORNC il Waon Z bis A sartieren UN UNA F 36 NC 03/26/1996 03% 50
4 |VERIFIED  AARON CLAUDIA  HAYDEN state mail_zipcod: full_phone BURLINGTOMNC Mach Farhe sortieren ([ UNA F 58 VA 08/15/1939 124 BU
5 |VERIFIED ~ AARON  JAMES MICHAEL A1 van A bis Z sortieren SAXAPAHAWNC ; UN DEM M G5 MA 03.07.2012 095 50
6 |VERIFIED AARON NATHAN EDWARD z - BURLINGTORNC ‘ UN UNA [ 36 NC 10.10.1994 035 50
7 |VERIFIED  AARON WILLIE DALE 41 vonzZopis A sortieren BURLINGTONNC _ NL UNA M 658 VA 06.06.1990 124 BU
& |WERIFIED AAROMNSON GEMWA HOLT Mach Farbe sartieren HAW RIVER NC Textfilter (' REP F 41 NC 08/18/1993 13 Ha
9 |VERIFIED AAROMSON MICHAEL CHARLES o ) - HAW RIVER NC suchen S| ML UNA [ 50 Wil 01/19/2006 13 Ha
10 |[COMFIRMATIABAD PRISCILLA  MARIE ELOM MC HL UNA F 23 11.01.2008 35 BC
11 |CONFIRMATIABADIE COLLEEM MIASHEL GRAHAM N HL REP F 46 AZ 09/23/1992 06% 5a
12 |WVERIFIED ABADIE JACK EDWARD IR GRAHAM MNC ML UNA [ 27 NC 01/16/2009 06N M
13 |CONMFIRMATIABADIE MYRA HOLLIFIELD Testfilter BURLIMGTOMNC ML UNA F 6l NC 12.02.2008 D&M M
14 |WERIFIED ABBAS FALISA =t # MEBANE N UN DEM F 47 NI 07.03.2012 10N M
15 |VERIFIED ABBAS RAFAT el BURLINGTORNC UN DEM F 60 NC 03/30/2000 03% 50
| LIC &
16 WVERIFIED ABBATECOLLROMNALD JOSEPH IR LN GIESONWVILLENC UM LIN A ] 37 NY 05/14/199a6 03w Wi
17 |VERIFIED ABBATECOLL TRACY BOONE I:FH"ES auswéhlen} GIBSONVILLENC ML DEM F 45 NC 10.05.1992 03W Wi
18 |COMFIRMATIABBETT DAWN LEAMNM ----,Cl. GIBSONVILLENC ML DEM F 49 CA 01/30/2004 4
19 |VERIFIED ABBEY BRENT DAvID GRAHAM MC ML REP M 45 NY 06.06.1991 7 AL
20 |VERIFIED ABBEY DEMETRA  AINSWORTH B GRAHAM N ML REP F 44 5C 01/15/1992 7 AL
21 |[COMFIRMATI ABBEY DOROTHY  ESTELLA ""I RD SNOW CAMENC ML REP F 91 CA 07/26/1990 08S 50
22 |VERIFIED ABBOTT AMELIA BETH ""M MEBAMNE MC ML UNA F 23 NC 10.08.2008 095 50
23 |VERIFIED ABBOTT ANGELA MORTON ....O HAW RIVER NC = ] [ f——— ML DEM F 39 NC 09.08.2004 095 5a
24 |VERIFIED ABBOTT BREMDA CARMICHAEL ""U MEBANE MNC ML UNA F 58 NC 04.10.1989 10N M
25 |VERIFIED ABBOTT BRIAMN CHRISTOPHE Wy HAW RIVER NC 27258 330 2ol 3357w ML UNA M 40 NC 08/17/2007 09s 50
26 |VERIFIED ABBOTT BRUCE CLEATOMN BURLINGTORNC 27217 336 214 2703\W ML REP M 63 NC 10/24/2002 5 FA
27 |VERIFIED ABBOTT CHERYL FAULKNER BURLINGTORNC 27217 336 229 3027)\W ML REP F 59 NC 07/26/1976 5 FA
28 |VERIFIED ABBOTT CHRISTOPHE BRANDON GIBSONVILLENC 27249 W ML UNA M 38 NC 11.01.2012 03W Wi
29 |VERIFIED ABBOTT COURTHWEY LOVE GIBSONVILLENC 27249 W ML UM A F 43 09/21/2012 03W Wi
30 |VERIFIED ABBOTT DWAYNE ROGER MEBANE MNC 27302 563 3956 W ML UNA [ 53 NC 09/19/1991 09% 50
31 |VERIFIED ABBOTT FRANK PATRICK ELOM MC 27244 336 227 4035w UN UNA M 46 MJ 10.05.2004 03N M
32 |VERIFIED ABBOTT GLADYS MARIE MILES BURLINGTORNC 27215 336570 14158B ML DEM F 60 NC 11.05.2002 128 BU
33 |VERIFIED ABBOTT HAROLD GRANT BURLINGTORNC 27215 336 437 3635W ML REP [ 69 NC 03.08.2012 128 BU
34 |VERIFIED ABBOTT JESSICA MNADIMNE MEBAMNE MC 27302 919 304 4aalfwW ML UNA F 29 NC 05.11.2005 095 50
35 |VERIFIED ABBOTT J1OYCE HODGES BURLINGTORNC 27215 336 227 4079)\W ML DEM F 66 VA 09/24/1990 1210 BU
36 |MOVED FROIABBOTT LATWOLA BEREA ELOM MNC 27244 B ML DEM F 28 NC 04/20/2004
37 |VERIFIED ~ ABBOTT  LAWRENCE ELMER IR OK ] [ Abbrechen ELOM NEC 27244 336 563 4708)W NL UNA M 82 NC 01.09.1990 03N NE
38 |VERIFIED ABBOTT IMARLA LYNETTE BURLINGTORNC 27215 336570 14158B ML DEM F 27 NC 05.02.2008 128 BU
39 |VERIFIED ~ ABBOTT NANCY SKIDMORE FrISE 330 701 335/ TW ELOM N 27244 800 222 7566w ML UNA F 69 WV 05/17/2002 03N NC
40 |VERIFIED ABBOTT PATTI BELWIMN ELOM MC 27244 336 228 0571w UN REP F 47 NC 10.05.1992 03N M
41 |REMOVED AFABBOTT RACHEL MARA 103 DANIELEY CENELON NC 27244 CAMPUS BOX 2044 ELOM M 27244 336 278 40124\W ML REP F 23 PA 10.08.2004
42 |VERIFIED ABBOTT SUSAN HANKS 25876 CALLOWAY O MEBANE NC 27302 2576 CALLOWAY DR MEBANE MNC 27302 919 568 805afW UN UNA F 54 09/14/2012 09s 50
43 |CONFIRMATIABBEOTT TAYLOR REMEE 406 W LEBANON A ELON M 27244 CAMPUS BOX 3077 ELOM MC 27244 W UN REP F 25 WY 10.03.2008 03N M
44 |CONFIRMATIABBOTT TIFFANY MURIEL ARLE 144'W CRESCENT 5 GRAHAM NC 27253 144'W CRESCENT SQUARE GRAHAN N 27253 336 233 0429|B ML DEM F 27 NY 08.05.2009 64 GF
45 [COMFIRMATIABBOTT VIBGINIA SMITH 2320 BLANCHEDR BUERLINGTOMN MNC 27215 2820 BLAMNCHE DR BURLIMNGTOMMC 27215 534 4663 W L REP F 85 PA 02/22/1988 03s 20
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Zwischenahlage Schriftart ] Ausrichtung ] Zahl ] Farmatvarlagen Bearbeiten
V1 - fe | race_code

A | G H | 1 L L\ §] (0] P Q R T u AB a
1 |voter_status last_name first_name midl_name nameres_street addresres_city desc  state_zip_code mail_addrl mail_addr2 mail_city  mail_state mail_zipcod¢full_phone_| ethnic_cade party_cd gender_codebirth_age  hirth_place registr_dt precinct_abtpr@
2_ WERIFIED AABEL EVELYMN LARSEN 4430 E GREEMSBOF GRAHAM M 27253 4430 E GREENSBORO-CHA GRAHAM MNC El WVan A bis Z sortieren ML UM A F 77 NY 10.01.19584 08N M
3_ WERIFIED AARON CHRISTINA  CASTAGNA 421 WHITT AVE  BURLINGTON M 27215 PO BOX 4177 BURLINGTORNNC il WVaon Z bis & sortieren UM UNA F 36 NC 03/26/1996 035 50
4 |VERIFIED  AARON CLAUDIA  HAYDEN 1013 EDITHST  BURLINGTOW  NC 27215 1013 EDITH ST BURLINGTONNC Mach Farhe sortieren ML UNA F 68 VA 08/15/1939 124 BU
5 |VERIFIED AARON JAMES MICHAEL 1647 SAXAPAHAW GRAHAM NC 27253 POBOX 98 SAKAPAHAMNC B et . e UN DEM M 65 MA 03.07.2012 095 sa
— Hter loschen aus race_code
6_\’ERIFIED AARON NATHAN EDWARD 421 WHITT AVE  BURLINGTON NC 2 T 1 - - UN UNA M 36 NC 10.10.1994 038 sa
?_‘JERIFIED AARON WILLIE DALE 1013 EDITH ST BURLINGTON NC 2iate mail zincods full nhone Jrace code ML UNA M 68 VA 06.05.1990 124 BU
S_‘JERIFIED AARONSON GENA HOLT 107 TERRYWOOD tHAW RIVER NC 2y A P P - ML REP F 41 NC 08/15/1993 13 HA
9 |VERIFIED  AARONSOMN MICHAEL  CHARLES 107 TERRYWOOD (HAW RIVER NC 2] zl Von A bis Z sortieren ML UNA M 50 Wi 01/19/2006 13 He
12 |VERIFIED  ABADIE JACK EDWARD 612 SIDEVIEW ST GRAHAM NC 2 %] wvanZhis A sartiersn [ (tles suswahlen) ML UNA M 27 NC 01/16/2009 08N N
13 | COMNFIRMATIABADIE MYRA HOLLIFIELD 612 SIDEVIEW ST GRAHAM NC 2j Nach Fart tier A ML UNA F 61 NC 12.02.2008 06N M
16 |VERIFIED  ABBATECOLLRONALD  JDSEPH 504 BROOKFIELD [GIBSONVILLE  NC 2 rach Farbe sorfieren UN UNA M 37 NY 05/14/1996 03w wi
17 |VERIFIED ABBATECOLLTRACY BEOOMNE 504 BROOKFIELD [ GIBSOMNVILLE NC ey \6( Eilter laschen aus “race_code” ML DEM F 45 NC 10.05.1992 03w Wi
18 |CONFIRMATIABBETT DAWN LEAMN 3900 JOHNS CREEF GIBSOMNVILLE NC y ML DEM F 49 CA 01/30/2004 4
19 |VERIFIED ABBEY BRENT DAVID 3304 GOLDEN OAKGRAHAM NC y ML REP [l 45 NY 06.06.1991 7 AL
20 | VERIFIED ABBEY DEMETRA AINSWORTH 3304 GOLDEN OAFGRAHAM MNC 2] Textfilter ML REP F 44 5C 01/15/1992 7 AL
21 |CONFIRMATIABBEY DOROTHY  ESTELLA 10294 QUAKENBU SMOW CAMP MNC 2i ML REP F a1 CA 07/26/1990 085 50
22 |VERIFIED ABBOTT AMELIA EETH 2876 CALLOWAY D MEBANE NC 27 Suchen ML UNA F 23 NC 10.08,2008 095 50
E WERIFIED ABBOTT ANGELA MORTOMN 2006 WINN CREEK HAW RIVER M vy .“f' li‘ I:P."ES auswéhlen) ML DEM F 39 NC 09.08.2004 095 50
ﬂ WERIFIED ABBOTT BREMDA CARMICHAEL 611 N THIRD ST MEBANE M vy & ML UM A F 58 NC 04.10.19589 10N M
E WERIFIED ABBOTT ERIAN CHRISTOFHE 2006 WINN CREEK HAW RIVER NC 2] B ML UNA M 40 NC 08/17/2007 095 sa
EVERIFIED ABBOTT ERUCE CLEATON 1838 LAKE CAMMABURLINGTON NC 2] AT ML REP M 63 NC 10/24/2002 5 FA
27 |\VERIFIED ABBOTT CHERYL FAULKNER 188 LAKE CAMMABURLINGTON NC 2j |"\"| = ] [ p— ML REP F 59 NC 07/26/1976 5 FA
— rechen
EVERIFIED ABBOTT CHRISTOPHE BERANDOMN 309 BURLINGTON GIBSOMNVILLE NC 2j O ML UNA M 38 NC 11.01.2012 03W Wi
E‘JERIFIED ABBOTT COURTHEY LOVE 309 BURLINGTOMN GIBSOMNVILLE NC 2] L| 27ray W ML UNA F 43 09/21/2012 03w Wi
ﬂ\’ERIFIED ABBOTT DWAYNE ROGER 2839 LADALELN MEBANE NC 2] Dm 27302 563 3956 W ML UNA M 53 NC 09/19/1991 095 sa
31 |\ VERIFIED ABBOTT FRANE PATRICK 1202 JAMESTOWMN ELON NC 2] 27244 336 227 4085w UM UNA M 46 NJ 10.05.2004 03N M
33 |VERIFIED ABBOTT HARGLD GRANT 507 EVERETT ST #BURLINGTON NC 2j 27215 336 437 3638)W ML REP M 69 NC 03.08.2012 128 BU
34 |VERIFIED ABBOTT JESSICA MADINE 2876 CALLOWAY DMEBANE NC 2730 27302 919 304 4661w ML UNA F 29 NC 05.11.2005 095 50
£ VERIFIED ABBOTT JOYCE HODGES 1934 TUCKER ST #BURLINGTON NC 27215 1934 TUCKER 5T #A BURLINGTORNC 27215 336 227 4079w ML DEM F 66 VA 09/24/1990 1210 BU
i\’ERIFIED ABBOTT LAVWRENMCE ELMER 110 OAKVIEW DR ELON NC 27244 110 OAKVIEW DR ELOMN NC 27244 336 563 4708w ML UNA M 62 NC 01.09.1990 03N M
39 | VERIFIED ABBOTT WANCY SKIDMORE 110 OAKVIEW DR ELON NC 27244 110 OAKVIEW DR ELOMN NC 27244 300 222 75606QW ML UNA F 69 W 05/17/2002 03N M
40 |VEF 27244 1202 JAMESTOWNEDR  ELON NC 27244 336 228 0571w UM REP F 47 NC 10.05.1992 03N M
41 |REN 5 S III.-'I EH' Fl ED ||:|'| EELE ELI S ||:|'| r..,"|||:|'| 27244 CAMPUS BOX 3044 ELON NC 27244 336 278 4012pW ML REP F 28 PA 10.08.2004
42 |VEF 27302 2876 CALLOWAY DR IMEEANE NC 27302 919568 3056w UM UNA F 54 09/14/2012 095 50
i cor 5 9 '|'||J EH' Fl ED ||:|" BELE I{Lﬂ '-I." r'|'1||:". 27244 CAMPUS BOX 3077 ELON NC 27244 W UM REP F 25 WY 10.03,2008 03N M
45 | COL. 27215 2820 BLANCHEDR BURLINGTORMNC 27215 584 4663 W ML REP F 85 PA 02/22/19858 035 50
ﬂ\!EF ED l'l.:'l EH' Fl ED ABELE I{'ll."Ll E J D 27215 605 ISLEY PL #C BURLINGTORMNC 27215 336 686 0506fW ML DEM 0] 41 05.02.2008 12W W
48 |VEF. 27215 15841 DUNBAR PL BURLINGTORNC 27215 214 437 3955)W ML UNA F 52 DC 11.10.2011 038 sa
2 VEF E J_ III.-'I EF“ Fl ED ||:|'. EELE r'ﬂﬁ".H '-I." r'|'1||:'|. 27253 110 BURTOM 5T GRAHAM N 27253 336 227 6083w ML UNA M 56 MD 05.01.1989 06E EA
5 VEF 7 27244 2966 S CHUR APT 110 BURLINGTORNC 272155108 336 263 6215pW ML UNA F 53 CA 02/28/2012 4
54 |DEC M 4 ¢ M| noyoterl ¥ 27215 3922 MUHLENBERG €T BURLINGTORNC 27215 336 585 1926w ML DEM M 101 1A 09/26/1996
EDE( ) ; ; . 27215 3905 CALVIN CT BURLINGTORNC 27215 W ML DEM F 87 NC 10.02.1998
sover Brereit 78244 von 106134 Datensatzen gefunden, | 27215 1320 HAWTHORNELN  BURLINGTORNC 27215 336 459 8639w NL REP M 23Ut 05.08.2012 124 BU
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105859 VERIFIED YOUNGER  LISA CAROL 1327 STOME ST EX MEBANE MNC 27302 1327 STOMESTEXT #4  MEBANE MNC 27302 3365784185 B ML DEM F 52 VA 06/29/1993 13
105911 VERIFIED YILAN YUEXI 1205 RASPBERRY F GRAHAM NC 27253 1205 RASPBERRY RUN GRAHAM MC 27253 A UN UnA F 63 OC 10.10.2005 065
105912 OVERSEAS CIYUEN DIANE 552 MEADOWOOLBURLINGTON NC 27215 552 MEADOWOOD DR BURLINGTOMNC 27215 U UN DEM F 24 09/28/2012 03C
105916 VERIFIED YUQUILIMA £ AIDA GUILLERMIN, 1204 GRACE AVE BURLINGTON NC 27217 1204 GRACEAVE BURLINGTOMNC 27217 3366754492 U UN DEM U 57 OC 10.01.2008 12E
105953 VERIFIED ZAGORSKEl  NICOLE LYNMNE 100 PHOENIX DR ELOM NC 27244 CAMPUS BOX 6032 ELOM MC 27244 9733499213 U UN REP U 20 05.04.2012 35
105957 VERIFIED ZAIAC LYNMEE LYM 1209 BIRKDALE CIFIMEBANE NC 27302 1209 BIRKDALECIR MEBANE MC 27302 4124142947 B ML DEM F 26 PA 03.12.2010 105
105959 CONFIRMATIZALDIVAR  NICK 3475 S NCHWY 115HAW RIVER NC 27258 3475 5 NCHWY 119 HaW RIVER NC 27258 919741 3647 O ML UnNA M 21 NY 08.03.2010 103
105963 VERIFIED ZAMARRIPA JUANA [VIARLA 3668 ALTAMAHAV ELOMN NC 27244 PO BOX 791 HAW RIVER MNC 27258 3365249599 0 HL DEM F 89 OC 10.058.2003 4
105971 VERIFIED ZAMORA [l 41 oC 10.07.2005 10N
105972 VERIFIED ZAMORA F 19 NC 06.05.2012 10N
105973 VERIFIED  ZAMORA GOLJSI.E. Excel histogram U 23 07/30/2012 63
105974 VERIFIED ZAMORA F 43 OC 07/27/2004 10N
105977 VERIFIED ZAMPARELLI F 35 0C 09.05.2005 12w
105973 VERIFIED ZAMUDIO [l 47 FL 03/20/2012 09N
106000 VERIFIED  ZAPATA Web Bilder baps Shopping Apps tblehr = Suchoptionen F 57 MY 10.11.2000 35
106001 VERIFIED ZAPATA U 27 07/30/2012 06N
106002 VERIFIED ZAPIEN [l 20 10.12.2012 127
106017 CONFIRMATIZAVALA Ungefahr 1.260.000 Ergebnisse (0,23 Sekunden) F 24 pa 09.10.2008 03N
106013 VERIFIED ZANVALA F a0 09/23/2008 06N
106019 VERIFIED ZANVALA . . . F 23 09/23/2008 06N
106023 COMFIRMATIZAYAS Melnten Sle EKCE' h]Sthramm F 58 NC 01/31/1991 12N
106024 UNAVAILABLZAYAS il 43 10.01.1996
106027 VERIFIED ZAYAS . . F 55 NY 09/19/1994 1210
106034 VERIFIED  ZEIGLER _reate a hlstogram - Excel - Office.com M 50 FL 09/25/2008 105
106036 VERIFIED  ZEIGLER DﬁiEE.miErDSDﬂ.EDmf...fEKGEL..fﬁreate-a-histﬂgram-... * Diese Seite Ubhersetzen F 41 NC 03/23/1990 108
106037 VERIFIED ZEIGLER F 64 NC 10/21/1993 128
106033 VERIFIED ZELAYA [MARLENY F 29 MD 11.04.2008 12N
106045 VERIFIED ZEMPEL GINA LoUIsA 603 EDAVIS ST BURLINGTOM NC 27215 603 EDAVIS 5T BURLINGTOMNC 27215 262 6720902 O HL UNA F 32 M 06/23/2010 128
106057 REMOVED AfZHAGUI CECILIA ISABEL 2732 WESTCHESTEBURLINGTOMN NC 27217 2732 WESTCHESTER DR BURLINGTOMNMC 27217 336 228 3620 U HL DEM F 35 0C 08.02.2004
106058 VERIFIED ZHEMG JICHUM 1914 HILLDALE DR BURLINGTOM NC 27215 1914 HILLDALE DR BURLINGTOMNC 27215 917 977 1073 U UM UnNA U 25 04/30/2012 1210
106059 COMNFIRMATIZHENG KELLY 95 DEMISEDR #B BURLINGTOMN NC 27215 95 DENISEDR #B BURLINGTOMNC 27215 A UM UnNA F 26 OC 09/16/2008 1210
106060 VERIFIED ZHEMG SAIFEN 515 BURLINGTON  GIESOMNVILLE NC 27249 515 BURLINGTON AVE GIBSONVILLENC 27249 A UM UnNA F 33 0C 12.12.2011 03W
106066 VERIFIED ZIEGLER BRANDON  GERALD 2459 MORMNINGSILBURLINGTOMN NC 27217 2459 MORNINGSIDEDR  BURLINGTORMC 27217 3362127747 B ML REP ) 22 NI 08/21/2008 63
106072 VERIFIED ZIEGLER VIENGSANMA MINDY 2459 MORMNINGSILBURLINGTOMN NC 27217 2459 MORNINGSIDEDR  BURLINGTORMC 27217 U UM UnNA F 24 11.06.2012 63
106079 VERIFIED ZIENTY SCOTT CARL 511 W HAGGARD A ELON NC 27244 511 W HAGGARD AVE ELOM MC 27244 o} ML UnNA ) 23 MO 03/13/2012 03N
106100 VERIFIED ZIMMERMARN KATRIM A MCINTOSH 852 5 MAIN ST #1iBURLINGTON NC 27215 852 5 MAIN ST #lo BURLINGTOMNC 27215 [ ML UnNA F 25 10/29/2012 128
106132 VERIFIED ZINTZUN ABUNDIO BAUTISTA SR 209 SPRINGWOOLBURLINGTON NC 27215 209 SPRINGWOOD DR BURLINGTOMNC 27215 336437 1081 O HL UnNA ) 55 OC 09/26/2008 06W
106136 VERIFIED ZITO ALEX R 622 S WILLIAMSON ELOMN NC 27244 622 5 WILLIAMSON AVE  ELON MC 27244 617 276 2096 U UM UNA U 22 05.04.2012 03N
106139 VERIFIED ZMIEASKD  SEAN 4872 THOMRD MEBAME NC 27302 4872 THOM RD IMEBANE MC 27302 3363761987 O UM REP M 23 04.09.2008 095
106144 VERIFIED ZMUEWSEL Il VIRGINIA LOURDES 4872 THOMRD MEBAME NC 27302 4872 THOM RD IMEBANE MC 27302 33637619587 U UM UNA F 45 PR 03/24/2005 09S
106149 VERIFIED ZOLAYWVAR  ERIC WATSON 910 COLOMIALDR BURLINGTGON NC 27215 910 COLOMIALDR BURLINGTOMNC 27215 33653850248 O ML DEM M 20 NC 10.08.2012 035
106150 VERIFIED ZOLAYYVAR RUPERTO BEMEDICTO 910 COLOMIALDR BURLINGTGON NC 27215 910 COLOMIALDR BURLINGTOMNC 27215 33653850248 O ML DEM M 73 0OC 08/14/2003 03S
106154 VERIFIED ZOLLICOFFEF ANTOMIO  MARK 108 OAKGROVEDIGRAHAM NC 272532 108 OAKGROVEDR GRAHAM MC 27253 330 200 60673 B UM DEM M 53 MD 10.07.2008 0&E
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Lt AL e
9115545
9060012
9113697
2543500
90254386
9134349
9031107
9110145
9013277
9010269
9072769
2550000
9139573
9102693
2850100
9131359
2350401
9034990
9102435
9033219
9012094
9110147
9119019
2551100
90299353
9001501
90036855
9109154
9063027
9014773
2851300
91155438
9059505 O
9135064 A

- 23D I FIFIFFFBFBFFIFREFFERFFIFT @DERFEFE

RLTTYE Il vERIFIEL ARVeRIN . UEBVRAR A
ACTIVE A VERIFIED HAWEKINS  DERRICK JEROME
ACTIVE AN VERIFIED HAWEINS  DIANA LEE
ACTIVE Ay VERIFIED HAWEINS  DOMINIGUE DEVON
REMOVED RO DECEASED  HAWEINS  DOMALD LEE
INACTIVE I CONFIRMATIHAWEKINS  DONMNA KAYE

Many interesting questions remain
What are possible keys and foreign keys?
mPhone
mfirstname, lasthname, street
Are there any functional dependencies?
mZip -> City
mrace -> voting behavior
Which columns correlate?
mcounty and last name
mDoB and first name
What are frequent patterns in a column?
m ddddd
mdd aaaa St

ACTIVE Ay VERIFIED HAWEINS  KATHY ROGERS
ACTIVE Ay VERIFIED HAWEKINS  KATHY

DEMIED ] UNAVAILABL HAWEINS  KATRINA MICOLE
ACTIVE AN VERIFIED HAWEINS  KENNETH  WESLEY

U N SEVEN TR 21 IVIEEANE

106 TADWORTH O MEBANE

424 MEADOWOODLEBURLINGTOMN
4 SHERRY DR BURLINGTOM
2847 SNUG HARBCBURLIN GTOMN
859 ROSS ST BURLINGTOM
779 WOODYDR  GRAHAM
1720 OLD ST MARFBURLINGTON
5828 ANDOVER DF GRAHAM
24258 USHWY 70 MEBANE
307 M SEVENTH ST MEBAME
7439 COBLE MILL F SNOW CAMP
2912 MARLEOROU BURLINGTON
726 DAILEY 5T BURLINGTOMN
2111 FAIRWIND DIl GRAHAM
859 ROSS 5T BURLINGTON
203 EDWARD CT MEBAME
1107 SOUTHERN HEURLINGTOMN
30 GRANITECT  GIBSONWVILLE
1107 SOUTHERN HEURLINGTOMN
109 SLADE ST ELON

2730 BELLEMONT-BURLIN GTOMN
5828 ANDOVER DF GRAHAM
3314 N NCHWY 62 BURLINGTON
613 N FOURTH ST MEBAMNE

232 MOMNROELN ELON

862 ROSS ST BURLINGTOM
862 ROS5 5T BURLINGTOMN
2111 FAIRWIND DIl GRAHAM
1717 DURHAM 5T BURLINGTON
716 5 WILLLAPSON ELON

485 PARKVIEW DR BURLINGTOM
1107 SOUTHERMN HEBURLINGTOMN
2430 MARION CT BURLINGTOM
114w SEBASTIAN MEBAME

(LR
M
MC
M
MC
M
M
M
M
M
M
M
M
M
M
MC
M
MC
M
MC
M
MC
M
M
M
M
M
M
M
M
M
M
M
M
MC

AL SUS N SEVEMN IR 21
27302 106 TADWORTH CT
27215 424 MEADOWOOD DR
27215 & SHERRY DR

27217 2847 SNUG HARBOR ED
27217 859 ROSS ST BURLINGTOT
27253 779 WOoODY DR GRAHAM
27215 1720 OLD ST MARK'S CHUIBURLIN GTOR

IMIEE AN E
MEBANE
BURLINGTOT
BURLINGTOT
BURLINGTOT

27253 5825 ANDOVER DR GRAHAM
27302 2428 Us HWY 70 MEBANE
27302 307 M SEVENTH ST MEBAMNE

27349 7439 COBLE MILL RD SN OW CAME
27215 2912 MARLBOROWUGH RD BURLINGTOP
27217 726 DAILEY 5T BURLINGTO!

27253 2111 FAIRWIND DR GRAHAM
27217 359 ROSS 5T BURLINGTOT
27302 203 EDWARD CT MEBANE

27215 1107 SOUTHERN HIGH SCFEBURLIN GTO
27249 30 GRANITE CT GIBSOMNYILLI
27215 1107 SOUTHERN HIGH SCFBURLIN GTO
27244 109 SLADE ST ELOMN

27215 2730 BELLEMOMNT-ALAMA BURLIN GTOP

27253 5825 ANDOVER DR GRAHAM
27217 3314 M NCHWY 62 BURLINGTOT
27302 613 N FOURTH ST MEBANE

27244 232 MOMNROELM ELOMN

27217 sageﬂa':)ﬁga&f. 1ann BURLINGTOI
ata Profiling

27217 362 B§er D017 BURLINGTOI
27253 2111 FAIRWIND DR GRAHAM

27217 1717 DURHAM 5T #al BURLINGTOT
27244 716 5 WILLIAMSON AVE  ELON

27215 485 PAREVIEW DR BURLINGTOT
27215 1193 SOUTHERN HIGH SCFEURLINGTOP
27215 2430 MARION CT BURLINGTOT
27302 114°W SEBASTIAN CT MEBAMNE



Hasso
Plattner
Definition Data Profiling Institut

m Data profiling is the process of examining the data available in an existing
data source [...] and collecting statistics and information about that data.

m Wikipedia 09/2013

m Data profiling refers to the activity of creating small but informative
summaries of a database.

m Ted Johnson, Encyclopedia of Database Systems

m A fixed set of data profiling tasks / results

Felix Naumann
Data Profiling
Summer 2017
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Classification of Traditional

Profiling Tasks
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Plattner
Institut
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Single column

Cardinalities

Patterns and
data types

Multiple
columns

Value
distributions

Key discovery

Conditional

Partial

Foreign key
discovery

Inclusion

it Felix Naumann
dependencies Conditional

Data Profiling
Summer 2017

Partial

Conditional

Functional
dependencies ,

Partial



Single-column vs. multi-column

m Single column profiling
o Most basic form of data profiling
o Assumption: All values are of same type
o Assumption: All values have some common properties
—That are to be discovered
o Often part of the basic statistics gathered by DBMS
o Complexity: Number of values/rows

m Multicolumn profiling
o Discover joint properties
o Discover dependencies
o Complexity: Number of columns and number of values

Hasso
Plattner
Institut

Felix Naumann
Data Profiling
Summer 2017
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Cardinalities

m Number of values

m Number of distinct values
m Number of NULLs

m MIN and MAX value

m Useful for
o Query optimization
o Categorization of attribute
o Relevance of attribute

Hasso
Plattner
Institut

Felix Naumann
Data Profiling
Summer 2017
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Numeric distributions

m Probability distribution for numeric values

m Detect whether data follows some well-known distribution
o Determine that distribution function for data values

m If no specific/useful function detectable: histograms

AR RARE RERNRA RN RERA RA RN RARE RERN RN p=0,b=1 —

Lor 05k p=0,b=2
B [=0, 0202, —| | ||| pem 0 bmg —
/\ H=0, 02=1.0, == | p=-5,b=4 —

Felix Naumann
Data Profiling
Summer 2017

\
VAR

-1 0 1 2 3 4 5

Normal distributions Laplace distributions
15



Histograms

m Determine (and display) value frequencies for value intervals

o Or for individual values

o Estimation of probability distribution for continuous variables

Grade distribution

01 01 02 02 02 03 03 03 04 04 05

15

10

China - 2009

=1 Males

ik

——1Females

I

m Useful for
o Query optimization
o Outlier detection
o Visualizing distribution

i L il T W T
7 60 50 40 30 20 10 O O 10 20 30 40 50 60 T0

Population (millions)

Hasso
Plattner
Institut

Felix Naumann
Data Profiling
Summer 2017
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Data types and value patterns

m String vs. number
m String vs. number vs. date
m Categorical vs. continuous
m SQL data types
o CHAR, INT, DECIMAL, TIMESTAMP, BIT, CLOB, ...
m Domains
0 VARCHAR(12) vs. VARCHAR (13)
m XML data types
o More fine grained
m Regular expressions (\d{3})-(\d{3})-(\d{4})-(\d+)
m Semantic domains
o Adress, phone, email, first name

-
-
@)
)
D
Q
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(@]
Y
=
@)
-
—

<
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Felix Naumann
Data Profiling
Summer 2017
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Uniqueness and keys Institut

m Unique column
o Only unique values
m Unique column combination
o Only unique value combinations
o Minimality: No subset is unique
m (Primary) key candidate
oNo null values

o Uniqueness and non-null in one instance does not imply key: Only human
can specify keys (and foreign keys)

m Meaning of NULL values?
Felix Naumann
m Useful for Data Profiling
Summer 2017
o Schema design, data integration, indexing, optimization
oInverse: non-uniques are duplicates

18
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Inclusion dependencies and foreign keys

m A c B: All values in A are also present in B

.All"'lAi (- Bll"'lBi:
All value combinations in A,,...,A, are also present in By,...,B;

m Prerequisite for foreign key
o Used across relations
o Use across databases
o But again: Discovery on a given instance, only user can specify for schema

Felix Naumann
Data Profiling
Summer 2017
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Functional Dependencies

Felix Naumann
Data Profiling
Summer 2017
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Functional Dependencies

Hasso
Plattner
Institut

Person

Lineage

Religion

Some Functional Dependencies:
New gods

. Person - Lineage

. Person - Hair

. Person - Religion
New Gods . Lineage - Hair

. Religian, Hair - Lineage
Old gods Ned Stark: ,#4 looks like a

reasonable quality constraint™

Felix Nau_m_ann
New gods Ned Stark: ,I believe Joffrey R
violates my database constraint.”

Old gods 21
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Uses and Algorithms for FDs Institut

m Schema design
o Normalization
o Keys
m Data cleansing
m Query optimization
m Key discovery

Naive discovery approach
m For each column combination X |
o For each pair of tuples (t1,t2) E?%Eiufﬁgn
—If t1[X\A] = t2[X\A] and t1[A] = t2[A]: Break
m Exponential in number of attributes times number of rows squared

22
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Partial dependencies Institut

m INDs and FDs that do not perfectly hold
o For all but 10 of the tuples
0 Only for 80% of the tuples
0 Only for 1% of the tuples

m Also for patterns, types, uniques, and other constraints

m Useful for
o Data cleansing

Felix Naumann
Data Profiling
Summer 2017
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Conditional dependencies Institut

m Given a partial IND or FD: For which part do the hold?
m Expressed as a condition over the attributes of the relation
m Problems:
o Infinite possibilities of conditions
o Interestingness:
— Many distinct values: less interesting
— Few distinct values: surprising condition — high coverage

m Useful for

o Integration: cross-source cINDs Felix Naumann

Data Profiling
Summer 2017
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Data profiling vs. data mining Institut

m Data profiling gathers technical metadata to support data management

m Data mining and data analytics discovers non-obvious results to support
business management

m Data profiling results: information about columns and column sets
m Data mining results: information about rows or row sets
o clustering, summarization, association rules, ...

m Rahm and Do, 2000
o Profiling: Individual attributes N

o Mining: Multiple attributes Data Profiling
Summer 2017

25



Overview

Profiling tasks

. Profiling tools
Visualization

Next generation profiling
Profiling challenges

i hWINH

Hasso
Plattner
Institut

Felix Naumann
Data Profiling
Summer 2017
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Data profiling tools and algorithms

IBM InfoSphere Information Analyzer

o http://www.ibm.com/software/data/infosphere/information-analyzer/

Oracle Enterprise Data Quality

o http://www.oracle.com/us/products/middleware/data-integration/enterprise-data-quality/overview/index.html
Talend Data Quality

o http://www.talend.com/products/data-quality

Ataccama DQ Analyzer

o http://www.ataccama.com/en/products/dqg-analyzer.html

SAP BusinessObjects Data Insight and SAP BusinessObjects Information Steward

o http://www.sap.com/germany/solutions/sapbusinessobjects/large/eim/datainsight/index.epx

o http://www.sap.com/germany/solutions/sapbusinessobjects/large/eim/information-steward/index.epx
Informatica Data Explorer

o http://www.informatica.com/us/products/data-quality/data-explorer/
Microsoft SQL Server Integration Services Data Profiling Task and Viewer
o http://msdn.microsoft.com/en-us/library/bb895310.aspx

Trillium Software Data Profiling

o http://www.trilliumsoftware.com/home/products/data-profiling.aspx
CloverETL Data Profiler

o http://www.cloveretl.com/products/profiler Often packaged with

OpenRefine _ data quality / data
o http://www.openrefine.org .
cleansing software

and many more...

Hasso
Plattner
Institut

Felix Naumann
Data Profiling
Summer 2017
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http://www.ibm.com/software/data/infosphere/information-analyzer/
http://www.ibm.com/software/data/infosphere/information-analyzer/
http://www.ibm.com/software/data/infosphere/information-analyzer/
http://www.oracle.com/us/products/middleware/data-integration/enterprise-data-quality/overview/index.html
http://www.oracle.com/us/products/middleware/data-integration/enterprise-data-quality/overview/index.html
http://www.oracle.com/us/products/middleware/data-integration/enterprise-data-quality/overview/index.html
http://www.oracle.com/us/products/middleware/data-integration/enterprise-data-quality/overview/index.html
http://www.oracle.com/us/products/middleware/data-integration/enterprise-data-quality/overview/index.html
http://www.oracle.com/us/products/middleware/data-integration/enterprise-data-quality/overview/index.html
http://www.oracle.com/us/products/middleware/data-integration/enterprise-data-quality/overview/index.html
http://www.talend.com/products/data-quality
http://www.talend.com/products/data-quality
http://www.talend.com/products/data-quality
http://www.ataccama.com/en/products/dq-analyzer.html
http://www.ataccama.com/en/products/dq-analyzer.html
http://www.ataccama.com/en/products/dq-analyzer.html
http://www.sap.com/germany/solutions/sapbusinessobjects/large/eim/datainsight/index.epx
http://www.sap.com/germany/solutions/sapbusinessobjects/large/eim/information-steward/index.epx
http://www.sap.com/germany/solutions/sapbusinessobjects/large/eim/information-steward/index.epx
http://www.sap.com/germany/solutions/sapbusinessobjects/large/eim/information-steward/index.epx
http://www.informatica.com/us/products/data-quality/data-explorer/
http://www.informatica.com/us/products/data-quality/data-explorer/
http://www.informatica.com/us/products/data-quality/data-explorer/
http://www.informatica.com/us/products/data-quality/data-explorer/
http://www.informatica.com/us/products/data-quality/data-explorer/
http://msdn.microsoft.com/en-us/library/bb895310.aspx
http://msdn.microsoft.com/en-us/library/bb895310.aspx
http://msdn.microsoft.com/en-us/library/bb895310.aspx
http://www.trilliumsoftware.com/home/products/data-profiling.aspx
http://www.trilliumsoftware.com/home/products/data-profiling.aspx
http://www.trilliumsoftware.com/home/products/data-profiling.aspx
http://www.cloveretl.com/products/profiler
http://www.openrefine.org/

Very long feature lists

m Num rows

m Min value length

m Median value length

m Max value length

m Avg value length

m Precision of numeric values

m Scale of numeric values

m Quartiles

m Basic data types

m Num distinct values ("cardinality")
m Percentage null values

m Data class and data type

m Uniqueness and constancy

m Single-column frequency histogram
m Multi-column frequency histogram
m Pattern discovery (Aa9)

m Soundex frequencies

m Benford Law Frequency —

m Single column primary key discovery
m Multi-column primary key discovery
m Single column IND discovery

m Inclusion percentage

m Single-column FK discovery

m Multi-column IND discovery

m Multi-column FK discovery

m Value overlap (cross domain analysis)
m Single-column FD discovery

m Multi-column FD discovery

m Text profiling

Hasso
Plattner
Institut

Felix Naumann
Data Profiling
Summer 2017
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Benford Law Frequency , a.k.a. “first digit law” Institut

m Statement about the distribution of first digits d in (many) naturally occurring
numbers:

0P(d) = logyo(d + 1) — logyo(d) = log;0(1 + /)
o Holds if log(x) is uniformly distributed

N
o

| L ]
| L] 1

1 | |
LI B I I 1 T LUN I I B B

I
1
1 2 3 4 5 6 78910 20 30 50 100

OV
o
|

Picking a random x position uniformly on

% frequency
N
o

10 - this number line, roughly 30% of the time
0 the first digit of the number will be 1. polx haumann
= rofiling
Summer 2017
1 2 3 45 6 7 8 9

first digit

29



Explanation for Benford's Law

m Exponential growth
oYear 1: 1-100
oYear 2: 101-200
oYear 3: 201-400
oYear 4: 401-800
oYear 5: 801-1600
oYear 6: 3200

m Function: 20¢ar=1). 100

m First digit
ol: Some of year 1, all of year 2
02: 7 months in year 3
—(log,(300/100)+1 - 2) * 12
0 3: remaining 5 months
o4 - 9: few months each

o 1: again after under 4 months in
year 5 for 1 whole year

—(log,(10)+1 - 4) * 12

Hasso
Plattner
Institut

Felix Naumann
Data Profiling
Summer 2017
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Examples for Benford's Law

_ Heights of the 60 tallest structures
m Surface areas of 335 rivers
meters

m Sizes of 3259 US popu|ations Leading digit ] In Benford's law

Count

m 1800 molecular weights 1 26 433% 30.1%
m 5000 entries from a mathematical handbook 2 ! 1.7% Iz st
3 g 15.0% 12 6%
m 308 numbers in an issue of Reader's Digest p - Ty 979%
m Street addresses of the first 342 persons listed 4 B.7% 7.9%
in American Men of Science B 1 1.7% B.7%
- 2n 7 2 3.3% 5.8%
40,0 8 2 8.3% 5.1%
35,0 g 1] 0.0% 4 6%
30,0 http://en.wikipedia.org/wiki/List_of_tallest_buildings_and_structures_in_the_world#
Tallest_structure_by_category
25,0
20,0 Felix Nau_mann
Data Profiling
15,0 Summer 2017
10,0
5,0 I I I I i Fraud
0,0 O detection
1 2 3 4 5 6 7 8 9

31

% 1st digit of the 335 NIST physical constants

m % expected by Benford's law



Occurrences of leading digits in WikiTable numbers

#occurences

8,000,000

6,000,000

4,000,000

2,000,000

=]

count

H:

W2 W3

W4 W5 Mo

m

Hs

W

expected count

Hasso
Plattner
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Felix Naumann
Data Profiling
Summer 2017
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»,Checking" vs. ,discovery" Institut

m An anonymous tool:

o “Cross-table analysis enables you to identify matching or orphaned records
between two tables, based on a fully-customizable join condition and
optional filter on either table.”

m Corresponds to
0 SELECT COUNT(*)

FROM A, B
WHERE A.x = B.y
AND cond

23
Felix Naumann

Data Profiling
Summer 2017

o Plus some fancy visualization:
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Screenshots from Talend Data Quality

Window Help

Ha

]

DQ Repository &2 el

EE email 0.1

=14 3y Data Profiing
= Analyses(35)

EE Account_Backup_Comparison 0,1
ﬁl Age_Analysis 0.1

ﬁl Age_Average 0.1

El Column_analysis 0.1

EE Column_Content_Comparison 0,1
fils DB2_CantentAnalysis 0.1

ﬁl Functional_Dependencies 0.1
il MDM_analysis 0.1

El MDM_Column_analysis 0.1

EE MDM_Column_gnalysis 0.1

EE MDM_Column_ganalysis 0,1

ﬁl MDM_Column_analysis2 0.1

El MDM_Owverview_Analysis 0.1
il Overview_mMysal 0.1

EE Redundancy_keyMatching 0.1
El SOL_Content_analysis 0.1

ﬁl Set_of_Columns 0.1

El Subscription_Date 0.1

EE account_number 0,1

ﬁl catalog_analysis 0.1
El column_analysis 0.1
EE column_analysisi 0,1
EE column_set_analysis 0,1
ﬁl calumns_client 0.1

EE customer_data_analysis 0.1
EE date_pattern 0,1

ﬁl email 0.1

ﬁl overviewz 0.1

El overview_analysis 0.1

illy test 0.1

7 Detail View 52

B *® =
Column Set Analysis

~ Analysis Metadata
Set the properties of analysis.

Pattern Selector

Marne: ‘ calumn_set_anakysis
Purpose: ‘

Description:

Author: ‘ USEN@DCOmpEny . comn

Skatus: development  «

= Analyzed Columns

Patterns:
ENO=
[ Regex
2] Monthiame

z Déf customized_email_regular_expression

Ii

“[7].4] customized_phone_regular_sxpression
1% date

ng’ newsglpattern

gf Emailaddress

Select Al Desslact All

I

oK
jom: | MyS0L
Connection: | MySQL ] ®
il account_backup_comparison 0.1 Select columns to snsbyes
El birthdate_country_carrelation 0.1 Analyzed Calumns Datamining Tvpe Pa_tiern Operation
= B account_num (bigint) é‘g x
gf account_number ) X
20 Iname (varchar) ey X
L gf FirstCharacterUpperCase & b4
EIE fﬂama (varchar) MNominal — * | EJ X
fils capy of overview_analysis 0.1 4] FirstCharacterlpperCass P - X
flls country _maritalstatus_correlation 0.1 =8 email (varchar Mominal | Iy X
* 4] Email Address E ) X
2 0 gender (varchar) = X
e - 12 Gender ) X
= B education {varchar) Mominal > | 3 x
gf education_degree &+ x
EE temperature_correlation 0,1
b4 Move Up Morve Down

column_set_analysis
Default

Description: Default

Column Set Analysis

Nurber of analyzed elements: &
Connection: MyS0L

Terchnical

} Indicators

} Data Filter

Gl

~ Graphics

=) Refresh the graphics

+ Simple Statistics

11.000
10,000
9,000
2,000
7.000
£,000
5,000
4.000
2.000
2,000
1.000
0

Value

 allMatch

Raw Count

Distinct Count

10,281

1]

Duplicate Count

Simple Statistics

Unique Count

Value
L]
=]
i

All Makch

ot rmatching atching

Analysis Settings ] Analysis Resulks

Hasso
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Felix Naumann
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w Column:customer.email
+ Simple Statistics

Label Count % 11,000 = = Il;l Ia S{'io
Fow Count 10341.00 lo0.o0%e 10,000 d _ner
Null Count A 6000 NjA 9,000 Institut
Distinct Count  10275.00  NJA 8,000
Unigue Count 10273.00  MNfA 7.000
Duplicate Count 2,00 Mj& 2 6000
Blank Count &,00 & g 5 000

4,000
3,000
2,000
1.000
0 60 2 g
Fow Caunt Mull Count  Distinck Count  Unigue Counk Duplicate Elank Count
Count
Simple Statistics
« Frequency Statistics
wvalue count % Vs
Null Field 60,00 NJA e
Empty feld o0 ia 0 5 10 15 N B W H M0 45 N K &
JamesLowry@Oak Bay.org .00 NfA .
AnnDeborde@Bremerton,org 1.00  NjA Hul fiedd
oottt 1Dl
ichar ington@3Santa Monica.org . Felix Naumann
JoveeBroderick@La Cruz.org oo A 8 JamesLowry@0sk Bay.0 Data Profiling
JeremyPawloski@Beverly Hills.org 1.00 Nf& AnnDeborde@Bremerton.o Summer 2017
AnitaBarton@Burbank.org 100 MNjA .
, MancyPigtrs@Berkels
ElzaTopp@Santa Anita.org 100 NA g Richardwelington@Santa Monic
org
E JoyceBrodericki@la Cruz.o
E JeremyPawloski@Beverly Hills.o 35
AnitaBarton@Burbank.o
ElzaTopp@Santa Anita.o




+ Column:metadata.firstname
» Pattern Matching
» Simple Statistics
» Soundex Frequency Table
+ Text Statistics

Label

Minimal Length

Minimal Length stk tull

Minimal Length Wikh Blank

Minimal Length With Blank and Mull
Average Length

Average Length With hull

Average Length With Blank
Average Length With Blank and Mull
Maximal Length

Maximal Length With mull

Maximal Length With Blank
Mazximal Length With Blank and Mull

Walue

3,00
3.00
3.00
3.00
5.80
5,80
5.80
5.80
9.00
9,00
9.00
9.00

3.8 3.8 3.8 5.8

Value
O — PO L) S D~ 00 WD

Minima Minima Minima Minima Awverag Averag Averag Averag Maxim Maxim Maxim Maxim
ILengt |Lengt |Lengt |Lengt eleng eleng eleng eleng allen allen allen allen
h howwith b Wwith b W th  thwit thWwit th'wit gth gthWi gth Wi gth wi

Mull  Blank  Blank hiull hBlan hEBlan th Mull th Blan th Blan
and k. k and k k and
Full Mull Full
Text Statistics
= Soundex Frequency Table
\-'allue distinck count | count % Value
Kyls 14,00 & L L 000 025 050 075 1.00 125 150 1.75 200 225 250 275 300 325 350 375 4.00
Brent  2.00 3 NjA
Anne 2.00 2 A .
pine 2.0 2 na o <e
Cole  2.00 2 NjA % Brent
lunea  2.00 2 MiA
Signe  2.00 2 N B A"I"E’
Coby  2.00 3 na @ Aline
Curran  2.00 2 NA 8 coke
Jescie  2.00 2 MiA @
E Lunea
[=}]
o= Signe
5 Colby
S Curran
[=]
@ Jescie
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Screenshots for
IBM Information Analyzer

BM. Information Server Fle Edt  View
IA_OVERVIEW_PROJECT - 9.43.86.77 &
W U6 & |[?a||bid|ror|e
INVESTIGATE Column Analysss
”ox
[ Select Data Sources to Work With -]
'EMPLOYEE
[ View Analysis Summary (S 2 x
< View Details o > [
o View the frequency distribution, data dasses, properties, domain and completeness information, and formats for the column.
Select View: Overview Frequency Distribution Data Class Propq? | Domain & Completeness | Format
MEMPNO 2 i1
MFIRSTNME 0 Shows inferred and defined structural properties of a column. You can choose new property values to apply to a column.
MMIDINIT
MLASTNAME S -
MWORKDEPT o ]
MPHONENO Defined: _ Inferred: - Selected: —
RHIREDATE |DECIMAL ] [DECIMAL [DECIMAL >
M08 Inferred Summary
MEDLEVEL
MsEx Inferred Data Type
At AT : DataType ' Count Percent |
WSALARY : DECIMAL - |56 100 I
= ‘ | i
Mcomm { i | .
WSALUTATION : 100% f1 ]+ Felix Naumann
:“"W—CW‘“ T S —— —————— Data Profiling
BLOOD_TYPE <2
FHAR_COLOR Defined: Inferred: Selected: i : Summer 2017
| s | 9 B
Inferred Summary
Minimum: 8
Median: 8
Average: 8.0217
Maximum: 9 Y
Range: 1 8 9783 v
37
] Reviewed
| lose || Rebuid Inferences v | | Reference Tables » || ae |
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Screenshots for
IBM Information Analyzer

U BB & |22 |7|bi|-dn|e

INVESTIGATE Foreign Key Analysis .
,lix
> Select Data Source to Work With .|
EMPLOYEE | DEPARTMENT
b Open Foreign Key Analysis o~
7 View Details i ix

0 You can use this pane to view analysis details about a primary key column and the foreign key column that is associated with the primary key column,

Frequency Values Analysis Details

Foreign Key Candidate Pair /ﬂi“’ to Base:
Base Cni.n'\ rPied Cokimn \ Common Data Values: Common Domain:
Coumn  \evvo  J\uaao 8 | [100.0000% | [Yes 1
Table EMPLOYEE DEPARTMENT Lase to Paired:
Siliis 1A L < Common Data Values: Common Domain:
Primary Key | Yes No Q ] [16.6667% ] [No |
Foreign Key | No Yes
([ DataClass | Identifier Quantity ) Common Domain :
DataType | INT32 INT8
Length 0 0
Precsion | 0 0
Scale 0 0
'(cardnaity | 48 3 )
ISR Mo L Felix Naumann
Constant No No .
Definiton | No No @ 8 1 Data Profiling
Summer 2017
Base Column Paired Column
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: : Hasso
Typical Shortcomings of Tools E Plattner
(and research methods) Institut

m Usability
o Complex to configure
o Results complex to view and interpret
m Scalability
o Main-memory based
5SQL based DBMS
m Efficiency
o Coffee, Lunch, Overnight
m Functionality
0 Restricted to simplest tasks

0 Restricted to individual columns or small column sets Felix Naumann
. g . Data Profiling
—“Realistic” key candidates vs. further use-cases Summer 2017

o,Checking" vs. ,discovery"

m Interpretation of profiling results That's the big one
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Metanome
An extensible architecture
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M

O}I;LC

Backend

= Result & Resource

= Algorithm execution

Frontend
= Algorithm configuration

= Result & Resource
management presentation @2
/A
Metanome Store / Input Sources \ / Profiling Algorithms \
Felix Nau_mann
Configuration BINDER! | SWAN Summer 3015
Resource Links tsv e Jar :
£ SPIDER|| DUCC DFD
Results : ) :
/ \Jar J jar b Jal‘/ Chart 40



Overview

Profiling tasks

Profiling tools

. Visualization

Next generation profiling
Profiling challenges

voR W e
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Felix Naumann
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Summer 2017
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Motivation ﬂ

m Human in the loop for data profiling and data cleansing.

m Advanced visualization techniques
o Beyond bar-charts and pie-charts

m Interactive visualization
o Support users in visualizing data, profiling results
o Support any action taken upon the results
— Cleansing, sorting, ...
— Re-profile and visualize immediately Folix Naumann

Data Profiling
Summer 2017

m Further reading:
http://vac.poly.edu/~juliana/courses/cs9223/Lectures/intro-to-

visualization.pdf 42



http://vgc.poly.edu/~juliana/courses/cs9223/Lectures/intro-to-visualization.pdf
http://vgc.poly.edu/~juliana/courses/cs9223/Lectures/intro-to-visualization.pdf
http://vgc.poly.edu/~juliana/courses/cs9223/Lectures/intro-to-visualization.pdf
http://vgc.poly.edu/~juliana/courses/cs9223/Lectures/intro-to-visualization.pdf
http://vgc.poly.edu/~juliana/courses/cs9223/Lectures/intro-to-visualization.pdf
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Profiler: Integrated Statistical Analysis and Visualization for Data
Quality Assessment http://vis.stanford.edu/files/2012-Profiler-AVI.pdf

Schema Browser

Transform: =
E Creative Type y
E Distributor MPAA Rating v Creative Type v Major Genre v
1 — . R Contemporary Fiction Drama
i== |MDB Rating PG-13 Historical Fiction Comedy
1 — PG Fantasy Action
i= IMDB Votes Not Rated Science Fiction Adventure
. G Dramatization Thriller/Suspense
B wPAA Rating NC-17 Kids Fiction Horror
E Major Genre Open Factual Romantic Comedy
= f Supe'r Hero i Type Issue Detection Method(s) Visualization
i== Production Budget Multiple Creative Typ _ _ :
Missing Missing record Qutlier Detection | Residuals then Histogram, Area
Moving Average w/ Hampel X84 Chart
Related Views: Anomalies 2 - Dat - . ;téiquency Outlier Detection | Hampel gil;:,tﬁgram, Area
elease Date v ource al
220 Original Screenplay Missing value Find NULL/empty values Quality Bar
Anomaly Browser Based on Book/Short Inconsistent Measurement units Clustering | Euclidean Distance Histogram, Scatter
P Based on Real Life Ev Plot
v MISSII‘Ig (6) 0 Remake Qutlier Detection | z-score, Hampel X84 Histogram, Scatter
MPAA Rating 1911 2010 Based on TV Plot
) RBERIRG Time (min) = Based on Comic/Gra| Misspelling Clustering | Levenshtein Distance Grouped Bar Chart
Creative Type 9 Based on Play Ordering Clustering | Atomic Strings Grouped Bar Chart
Source 2K Based on Game Representation Clustering | Structure Extraction Grouped Bar Chart
i Traditional /Legend/F Special characters  Clustering | Structure Extraction Grouped Bar Chart
Major Genre Based on Magazine # |ncorrect Erroneous entry OQutlier Detection | z-score, Hampel X84 Histogram
P 0 [Based on Musical/Op Ext dat Type Verification Functi Quality B
Distributor 74 y xtraneous data ype Verification Function uality Bar
) 0 ) 0 Ba;ed on Short Film Misfielded Type Verification Function Quality Bar )
Release Location Production Budget M Spin-Off Wrong physical data Type Verification Function Quality Bar Felix Naumann
» Error (2) 3| feased on Facual Boy type Data Profilin
D's"e\f R"de Extreme Numeric outliers Qutlier Detection | z-score, Hampel Histogram, Scatter g9
» Extreme (7) Compilation X84, Mahalanobis distance Plot Summer 2017
i Based on Toy Time-series outliers  Qutlier Detection | Residuals vs. Moving Area Chart
v Inconsistent (3) 0 300M O Musical Group Movie Average then Hampel X84
Distributor (Levenshtein) Schema Primary key violation Frequency Qutlier Detection | Unique  Bar Chart
Value Ratio

Source (Levenshtein)

Figure 1: The Profiler User Interface. The UI contains (clockwise from top-left): (a) Figure 6: Taxonomy .Of Data Quallty Issues. We. list class.es
linked summary visualizations, and (d) anomaly browser. Profiler generates a set o/of methods for detecting each issue, example routines used in
we investigate possible causes of missing MPAA movie ratings. The grey bar above \Profiler, and visualizations for assessing their output.
we select it to highlight matching records. The Release Date chart shows that missing ratings correlate with earlier release dates.

43



Massive screens for massive data

m Powerwall, University Konstanz
m5.20 m x 2.15 m; almost nine million pixels

https://www.vis.uni-konstanz.de/forschung/powerwall/
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Felix Naumann
Data Profiling
Summer 2017
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Gapminder.org
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LIFE EXPECTANCY inycars
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Profiling tasks

Profiling tools

Visualization

. Next generation profiling
Profiling challenges
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Extended Classification

of Profiling Tasks

Cardinalities

Uniqueness and
keys

Single column

Patterns and

=)
=
E
O
| -
o
©
.
©
O

Single source

Multiple sources

data types

Distributions

Uniqueness and
keys

Inclusion and

foreign key dep.
Multiple columns
Functional

dependencies

Conditional and
approximate dep.

Duplicate
detection

Data overlap

Record linkage

Schema matching

Schematic overlap

Cross-schema
dependencies

Topic discovery

Topical overlap

Topical clustering

Felix Naumann
Data Profiling
Summer 2017
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Hasso
Plattner
Schematic Overlap: Schema Matching Institut

m (Semi-)Automatically determine cross-schema value correspondences
between attributes

m Traditionally: Input for data transformation and exchange tasks
m With data profiling
o Extract features from schema and data
— Instance-based schema matching
o Compare features
— Similarity measure, machine learning
m For data profiling .
o Determine closeness of two schemata Data Profiling
o Determine ,,schema fit"
— Complement (few matches) or union (many matches)

48



Schema Complement:
Cross-Schema Dependencies

m Inclusion dependencies across schemata
oJoin paths betwen data sources
m Conditional INDs

o Typical pattern among crossreferencing sources

Catalog
m
200 USD ToyDB

50 EUR ToyDB 18

1000 QAR FashionDB 18

ToyDB

EntityID | further data

17
18

abcd...
efgh...

FashionDB

EntltyID further data

19

abcd...

efgh...

Felix Naumann
Data Profiling
Summer 2017
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Duplicate Detection and Record Linkage Institut

m Detect multiple (different) representations of the same real-world entity

m Traditionally: Input for data cleansing and data fusion tasks
o See second part of course

m For data profiling
o Intra-source: Determine duplicity/cleanliness
o Inter-source: Determine , data fit"
— Complement (few duplicates) or union (many duplicates)

Felix Naumann
Data Profiling
Summer 2017
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m Create measures to estimate integration (and cleansing) effort
o Schema and data overlap
o Severity of heterogeneity

m Schema matching/mapping

o What constitutes the “difficulty”
of matching/mapping?

m Duplicate detection
o Estimate data overlap
o0 Estimate fusion effort

Felix Naumann

m Overall: Determine integration complexity and integration effort Data Profiling
o Intrinsic complexity: Schema and data
o Extrinsic complexity: Tools and expertise

51



Integration effort estimation

Integration
specialist

Integration tools

Tool capabilities

Data

analysis analysis
(matching) (profiling)

Complexity model

(mapping & ETL)

[

Integration
result

Measured
effort

Production side

| Effort model

Estimated
effort

Estimation side

Hasso
Plattner
Institut

Felix Naumann
Data Profiling
Summer 2017
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m What is a data set about?
o Domain(s), topics, entity types
m Single-topic datasets
o GraceDB, IMDB, Sports databases, etc.
m Multi-topic datasets
o General purpose knowledge bases: YAGO, DBpedia
0154 million tables crawled from the Web (2008)

m Topical clustering for
o Source selection, query processing

Felix Naumann
Data Profiling
Summer 2017

m What is a topic?
o Wikipedia categories?
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Wikipedia Categories

Kategorien: Robatikhersteller | Yolkswagen | Unternehmen (Walfsburg) | Automobilhersteller | Motorenhersteller | Mitglied der Europdischen Bewegung
Deutschland

Kategorien: Amtierender Aulenminister | Aufenminister (Bundesrepublik Deutschland) | Vizekanzler (Deutschland) | Bundestagsabgeardneter |
Bundesvarsitzender der FOF | “arsitzender der FOP-Bundestagsfraktion | Generalsekretdr der FOF | Bundesvorsitzender der Jungen Liberalen |
Kanzlerkandidat (Deutschland) | Ritter des Ordens wider den tietischen Ernst | Deutscher | Geboren 1951 | Mann

Categories: Companies listed on the Mew York Stock Exchange | Dow Jones Industrial Average | IBM | Cloud computing praviders | Cloud computing wendars |
Companies based in Westchester County, Mew Yaork | Companies established in 1895 | Computer companies of the United States | Computer hardware
companies | Computer storage companies | Display technology companies | Electronics companies of the United States | Initialisms | Multinational companies
| Mational Medal of Technolagy recipients | Faint of sale companies | Semiconductor companies | Software companies of the United States | UML Partners

Categories: Ronald Reagan | 1911 births | 2004 deaths | 20th-century presidents of the United States | Actors awarded British knighthoods | Actors from lllinois

| American actor-politicians | American anti-communists | American Disciples of Christ | American film actors | American labor leaders | American military

personnel of Warld War |l | American paliticians of Irish descent | American Presbyterians | American radio personalities | American shooting survivars |

Armerican television personalities | Actors from California | California Republicans | Chicago Cubs broadcasters | Cold War leaders | College football announcers

| Colarectal cancer sunivars | Congressional Gald hMedal recipients | Conservatism | Deaths from Alzheimer's disease | Deaths from pneumonia | Delegates to Felix Naumann
the Republican Mational Convention | Eureka College | First Mation Picture Unit personnel | Governars of California | History of the United States (1980-1591) | Data Profiling
Infectious disease deaths in California | lran—Contra affair | knights Grand Cross of the Order of the Bath | Major League Baseball announcers | Mew Right Summer 2017
(United States) | People from Lee County, lllinois | People fram YWhiteside County, lllinois | Peaple from the Greater Los Angeles Area | Peaople involved in the

soviet war in Afghanistan | Presidential Medal of Freedorn recipients | Presidents of the United States | Reagan family | Recipients of Honorary British

Knighthoods | Recipients of the Crder of the YWhite Eagle (Poland) | Republican Party (United States) presidential nominees | Restoration Moverment | Skin

cancer survivors | Time magazine Persons of the Year | United States Army Air Forces officers | United States Armmy officers | United States presidential

candidates, 1965 | United States presidential candidates, 1976 | United States presidential candidates, 1980 | Lnited States presidential candidates, 1954 54
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Profiling Challenges Institut

m Efficient profiling

m Scalable profiling

m Holistic profiling

m Incremental profiling

m Online profiling

m Profiling query results

m Profiling new types of data
m Data generation and testing
m Data profiling benchmark

Felix Naumann
Data Profiling
Summer 2017

Each of these is worth one (or more) master's theses!
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Efficient and Scalable profiling ﬂ

m Scalable in number of rows
m Scalable in number of columns
o Number of column combinations is exponential

o Small table with 100 columns: 2100 — 1 =
1,267,650,600,228,229,401,496,703,205,375
= 1.3 nonillion combinations

— Impossible to check
— Impossible even to enumerate
m Solutions
o Scale up: More RAM, faster CPUs
— Expensive
0 Scale in: More cores ata Profiling.
— More complex (threads) Summer 2
o Scale out: More machines

— Communication overhead
57
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Holistic Profiling Institut

m Various profiling methods for various profiling tasks
m Commonalities/similarities
o Search space: All column combinations (or pairs thereof)
oI/O: Read all data at least once
o Data structure: Some index or hash table
o Pruning and candidate generation: based on subset/superset relationships
o Sortation: Benefit from sorted sets

m Challenge: Develop single method to output all/most profiling results

Felix Naumann

- - - f.l.
m Masterprojekt — paper submission Summer 2019
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Incremental profiling

m Data is dynamic
oInsert (batch or tuple-based)
— Data streams
o Updates
o Deletes

m Problem: Keep profiling results up-to-date without reprofiling the entire data
set

o Easy examples: SUM, COUNT, AVG
o Difficult examples: MIN, MAX, MEDIAN, uniqueness, FDs, etc.

Hasso
Plattner
Institut

Felix Naumann
Data Profiling
Summer 2017
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DynFD - Masterproject 2016/17

Positive Cover

% |:> minimal FDs

— ¢

Batch PLIs 3\
Dictionary-encoded
Records

Negative Cover

Eatabasa |:>
Y A

++ 0+
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Online Profiling

m Profiling is long procedure
o Boring for developers
o Expensive for machines (I/O and CPU)

m Challenge: Display intermediate results
o... of improving/converging accuracy
o Allows early abort of profiling run

m Gear algorithms toward that goal
o Allow intermediate output
o Enable early output: “progressive” profiling

# Results Found

oL
® ®
® O
. Please Wait ... .
@ ®
@ @
0O
Progressive _.=====""""gr"""
/,,,
,l
4
4
4
II
4 Incremental
'I
)
]
I
I
I

Conservative

# Time Elapsed

Hasso
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Felix Naumann
Data Profiling
Summer 2017



Profiling query results

m Query results are boring: Spruce them up with some metadata
o Usually only: Row count
o For each column, give some statistics

Statement Node View Tools Help

LERBEEE R B @ta @

— Uniqueness, histogram, AVG, etc. e sy g
xplain date and time: 01/31/2006 1:57:18 AM  Parallelism: None
ata Joiner: No

—_ S h ow F D S ctal cost(timerons): 53,513.67
@ RETURN(1)53,513.67

m Idea: Piggy-back profiling on query execution
o Re-use sortations, hash tables, etc.

DXB0131054432000

F 3

|GHUTCHIS.STAFF]

TBSCAN(15) 12.91
GHUTCHIS.ORG

Felix Naumann
Data Profiling
Summer 2017
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Masterproject “Piggyback Profiling” (2013/14)
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rec.id

5

7

8

rec.name Idif‘k trid |trname tr.position
She loves you 0 | e — 12
- 800
Hig
Cali
600
[72]
©
| =
o
(&}
[4b]
w
£ 400
Q
£
1=
3
X
200 Felix Naumann
Data Profiling
Summer 2017
0

Query1 Query2 Query3 Query4 QueryS5 Query6 Query7 Query8

63
B Regular PostgreSQL |l Baseline [ Piggyback without FD [l Piggyback with FD
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Profiling New Types of Data Institut

m Traditional data profiling: Single table or multiple tables
m More and more data in other models
o XML / nested relational / JSON
o RDF triples
o Textual data: Blogs, Tweets, News
o Multimedia data
m Different models offer new dimensions to profile
o XML: Nestedness, measures at different nesting levels
o RDF: Graph structure, in- and outdegrees

o Multimedia: Color, video-length, volume, etc. Eelix Naumann
. . . . . fili
o Text: Sentiment, sentence structure, complexity, and other linguistic e

Measures

64
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m Statistical measures
o Syllables per word
o Sentence length
o Proportions of parts of speech
m Vocabulary measures
o Frequencies of specific words
o Type-token ratio
o Simpson’s index (vocabulary richness)
o Number of hapax (dis)legomena

— Token that occurs exactly once (twice) in the corpus Eelix Naumann
. D Profili
— Characterize style of an author Sammor 2019

m Idea and following figures based on:

o ,Literature Fingerprinting: A New Method for Visual Literary Analysis” by Daniel A. Keim

and Daniela Oelke (IEEE Symposium on Visual Analytics Science and Technology 2007) -
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Average sentence length

Ja London

Call_wild Children_Frost Iron_Heel Jemy of the Islands Sea Wralf Son_of Wolf

|
t Yankee A_Tramp_Abroad iters from_autobio

_—
ot R

Following the Egquator Huckleberny Finn Innocents Abroad

E Data Profiling

Summer 2017

Life_on_the b ippi Prince and Pauper The Gilded Age Sannger

—_—

JLiterature Fingerprinting: A New Method for Visual Literary Analysis” by Daniel A. Keim and Daniela Oelke
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Hapax Legomena

Jack London

Call Wild Children Frost Iron_ Hee Jerny of the Islands Sea Walf Son_of Walf

A Tramp Abroad Chapters_from_autobio

Fallowing the Equator Huckleberrny Finn Innocents Abroad

— L ——

[ |
_mm B N Data Profiling

Summer 2017

EE 67

Life _on_the h iszippi Prince and Pauper The &ilded Age Tom_5S avnyer

JLiterature Fingerprinting: A New Method for Visual Literary Analysis” by Daniel A. Keim and Daniela Oelke
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Summary

Data Profiling

Single source

Single column

Cardinalities

Uniqueness and
keys

Patterns and
data types

Distributions

Multiple
columns

Uniqueness and
keys

Inclusion and

foreign key dep.

Functional
dependencies

Conditional and
approximate
dep.

Multiple sources

Topical overlap

Topic discovery

Topical
clustering

Schematic
overlap

Schema
matching

Cross-schema
dependencies

Data overlap

Duplicate
detection

Record linkage
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