
 

Fermat’s Penultimate Theorem and the Conundrum of Big Data 
Statisticians and modelers now have a solution. 
 
+0D\ 47/ 5335, )HUPDW¶V VHFRQG WR ODVW +SHQXOWLPDWH, WKHRUHP UHODWHV WR DQRWKHU XQVROYHG
P\VWHU\ 0 PRGHOHUV DQG WKHLU XVH RI GDWD1 ,W VWDWHV WKDW=

$PRXQW RI XVHIXO GDWD QHHGHG  +$YDLODEOH VSDFH, - 43

:KLOH QRW DV IDPRXV DV KLV VXEVHTXHQW WKHRUHP/ VROYLQJ WKLV SUREOHP KDV SURYHG IDU PRUH
HOXVLYH IRU WKH V\VWHPV LQGXVWU\1 7KH LQDELOLW\ WR VXSSRUW PRGHOHUV DQG DQDO\VWV DQG UHDOL]H WKH
EHQHILWV WDQJOHG XS LQ WRGD\¶V PDVVLYH DPRXQWV RI GDWD KDV FRQWLQXHG WR VWUDLQ WKH ,72EXVLQHVV
UHODWLRQVKLS1

:K\ GRHV WKH µ8QLYHUVDO &RQVWDQW RI 0RGHOLQJ¶ GLFWDWH WKDW PRGHOHUV VSHQG ;3( RI WKHLU WLPH
VHWWLQJ XS WKH HQYLURQPHQW IRU WKH RWKHU 53( RI WKHLU ZRUN" $OO WKH\ ZDQW LV DFFHVV WR DV PXFK
GDWD DV SRVVLEOH DQG WR GHYHORS DQG H[HFXWH WKHLU PRGHOV TXLFNO\1 /RDGLQJ GDWD RQ DQG RII
RYHUXVHG PDFKLQHU\ WDNHV WLPH DQG LQYLWHV D JUHDWHU DQG JUHDWHU FKDQFH RI HUURU1 ,I D UHODWLRQDO
GDWDEDVH LV DOVR LQYROYHG/ WKH ULGLFXORXV WLPH2FRVW RYHUKHDG VLPSO\ PXOWLSOLHV1 $OO WKLV DGGHG WLPH
DQG H[SHQVH LV VSHQW SUHSDULQJ DQ HQYLURQPHQW WKDW FRQWDLQV EHOOV DQG ZKLVWOHV QRW HYHQ XVHG E\
DQ\RQH1 $V EXGJHWV VKULQN RU UHPDLQ IODW/ WKHUH LV QR H[WUD PRQH\ WR WKURZ DW PRUH KDUGZDUH1 6R
KRZ GR \RX PDNH EHWWHU XVH RI ZKDW \RX¶YH JRW"

:K\ GRHVQ¶W VRPHRQH FRPH XS ZLWK D ZD\ WR FRPSUHVV DOO WKLV GDWD +WLJKWO\ HQRXJK WKDW LW PDNHV
D KXJH GLIIHUHQFH, DQG DOORZ \RX WR H[HFXWH DJDLQVW LW ZLWKRXW WKH QHHG WR GHFRPSUHVV LW WR GLVN
ILUVW" <RX FRXOG PDLQWDLQ +RU HYHQ GHFUHDVH, WKH KDUGZDUH EXGJHW/ ZKLOH VLPXOWDQHRXVO\ HQDEOLQJ
WKH PRGHOHUV WR ZRUN ZLWK 6 \HDUV RI GDWD YHUVXV 7 PRQWKV ZRUWK1 :LWK FKLS VSHHG LQFUHDVHV IDU
RXWSDFLQJ DQ\ JURZWK LQ ,22 VSHHG/ WKH FRPSUHVVLRQ DQG GHFRPSUHVVLRQ ZRUN LV RIIVHW ZLWK WKH
LPSURYHG ,22 WKURXJKSXW1 )RU RQFH/ \RX PLJKW DFWXDOO\ VWDUW PDNLQJ EXVLQHVV XVH RI WKH
LQFUHDVHG FKLS VSHHG \RXU KDUGZDUH YHQGRU KDV EHHQ SXVKLQJ RQ \RX IRU WKH SDVW IHZ \HDUV1

:HOO/ DV \RX PD\ KDYH JXHVVHG/ VRPHRQH KDV GHYHORSHG D SURGXFW WKDW LV DOUHDG\ WKHUH1 -XVW DV
$QGUHZ :LOHV WRLOHG LQ REVFXULW\ IRU : \HDUV ZKLOH GHYHORSLQJ DQG SHUIHFWLQJ KLV SURRI RI )HUPDW¶V
/DVW 7KHRUHP/ VR KDV &RUZRUNV ODERUHG IRU WKH SDVW 9 \HDUV SHUIHFWLQJ WKHLU SURGXFW IRU PDUNHW1
*UDGXDOO\ EXLOGLQJ XSRQ YHU\ ODUJH0VFDOH VXFFHVVHV DW (TXLID[/ 6HDUV 5RHEXFN/ $F[LRP DQG
0DVWHUFDUG/ &RUZRUNV LV QRZ SRVLWLRQHG WR FDSWXUH WKH ZRUOG RI ELJ GDWD PRGHOLQJ DQG DQDO\VLV1

:LWK OLQNV WR DQG IURP µ&¶ DQG WKH DELOLW\ WR ZRUN ZLWK 6$6/ WKH &RUZRUNV .QRZOHGJH 6HUYHU +&.6,
ODQJXDJH GHOLYHUV D VLPSOH/ FOHDQ SURJUDPPLQJ ODQJXDJH ZLWK XQLTXH FRQVWUXFWV GHVLJQHG IRU
DQDO\VLV DQG PRGHOLQJ1 2QH RI WKHVH/ WKH 7LPH 6HULHV 6WUXFWXUH/ WDNHV D QHDU XQLYHUVDO PRGHOLQJ
UHTXLUHPHQW/ QDPHO\ SURFHVVLQJ GDWD DFURVV QXPHURXV WLPH SHULRGV/ DQG ZLWK HOHJDQFH DQG
HIILFLHQF\ UHPRYHV WKH SURJUDPPLQJ DQG WHVWLQJ FRVWV DVVRFLDWHG ZLWK RUJDQL]LQJ WKHVH WLPH
SHULRGV IRU TXLFN/ FOHDU DQDO\VLV1 $ QXPEHU RI RWKHU WRROV EXLOW LQWR WKH SURGXFW DUH DOVR DYDLODEOH/
EXW LW¶V WKH VLPSOLFLW\ RI XVH/ FRPELQHG ZLWK D WUDFN UHFRUG RI DPD]LQJ FRVW VDYLQJV/ WKDW PDNHV
&RUZRUNV ZHOO ZRUWK ORRNLQJ DW/ HVSHFLDOO\ LI \RX DUH EHLQJ VTXHH]HG WR GHOLYHU PRUH DFFXUDWH DQG
XVHIXO DQDO\VLV IURP DQ HYHU JURZLQJ XQLYHUVH RI GDWD1


