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A. Similar findings are reported across other fields, including medicine and economics. These striking
results put the credibility of all scientists in deep trouble.

B. There is an increasing concern among scholars that, in many areas of science, famous published
results tend to be impossible to reproduce.

C. This crisis can be severe. For example, in 2011, Bayer HealthCare reviewed 67 in-house projects
and found that they could replicate less than 25 percent. Furthermore, over two-thirds of the projects
had major inconsistencies. More recently, in November, an investigation of 28 major psychology papers
found that only half could be replicated.

D. What is causing this big problem? There are many contributing factors. As a statistician, I see
huge issues with the way science is done in the era of big data. The reproducibility crisis is driven in
part by invalid statistical analyses that are from data-driven hypotheses — the opposite of how things

are traditionally done.

(H88: How big data has created a big crisis in science, by Kai Zhang,

http://theconversation.com/how-big-data-has-created-a-big-crisis-in-science-102835)
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Comparison of average male as defined in the 2013 CIA Factbook, with selected bubbles labelled. The dotted

line corresponds to equal female and male life expectancy. The apparent 3D volumes of the bubbles are linearly

proportional to their population.
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https://commons.wikimedia.org/wiki/File:Comparison gender_life_expectancy_CIA_factbook.svg

SEId PDF CTEMAY 2V TILEEDO A S5 —

LARWAETY,

MERWE LY, REOHRTIEAS

—B3fERA



3.
RSB 2PN U CTREIZHEL TOWARIED A THIBEREMIZIZ, TNETABfT-> CTE LIS
H 72 IR 7 B M e fE 2 R CE D AR D . ERIZT CITHA REETEHLIZLD TV,
ANTHIBEIZ L A5 - Z2HORBIZOWT, BB 2 HIT72h5 600 FFEE Tt &, M5 KO Al e il
IZRL9 2 &,

4.
SERR AR &SRR 30 D HFRRHMIFREE Z ¥ v /R EHIR L, ZOHEBEPSHEARNSEZ ., TLTZ
DHIEIN S BRI DEZT-Z L% 5, BdRK, EHKOFTEMIZEET Z &,

EmmE HREMRES VXYY ER30F HREBMBRESI VXYY
Mz oxs =4 ﬁgﬁf iz eoxz =% ";gfff
1|NTT HA 1638.6 1(7v7lL KE 9409.5
2 | BAEERT BA 715.9 2|7V XE 8800.6
3| ERBIT HA 695.9 3| 7L77FRY XE 8336.6
4 | ELRIT HAR 670.8 4 |\v4q47aY 7k XE 8158.4
5 | E—ENERIT SN 660.9 5(72x14RTvY XE 6092.5
6| IBM KE 646.5 6| N—=UYv—I\UoxH4 XH 4925.0
7 | =287 HA 592.7 VAW VAVAN FE 4795.8
8|\ TIvVY XE 549.2 8| vtV FE 4557.3
9| ®RE HA 544.6 9 JPEILHY « Fx—R XE 3740.0
1o|Aq4viL-9yF -1l EEH 543.6 10| T9Yy - E—EI XE 3446.5
11 l\agﬁibﬁ =N 541.7 11 | Yavvyy -TvR .- ¥gavvyy KE 3375.5
12 | GE XE 493.6 12| Y XE 3143.8
13| =mme Bk 4929 13|00 AT - PXUn  *E 30168
14 | iR HAR 444 .4 14| A4YVIL - FyF -zl EE 2899.7
15 | A A4 4148 15 | hETEES wE 28707
16 | AT&T XE 381.2 16 | YLARAVEF [ 2842.8
17 | B EERR HA 358.2 17|z )WX-77—3 XE 2735.4
18 | A TESR HAR 357.0 18| v#AIL¥—bk XE 2598.5
19| 74uv7-EUZ K%E 3214 19 | sERERS wE 25028
20 | E=Z HAR 309.1 20 [ RAL A1 2 2455.2

FATIZAYEYR] 20184FE8H 25 HE LD



5.
RO & @i ] A, B IZEHAX &, WEIXEEE RO e il e,

FHRIT LD =2 - TAEVIZKETOMEFHS, KPEICELN T, KEOHEMIZ—~ ARV EINT
UE o7z, HIKIZIRET 2720 OFHEEEDORFIZ4EBRTHL, TATEVHAKETESHETSND
&5, lHTHERELBRZEOYE R KBIZESRIZR SR\, BE, KENYEE2X5ZeNTES0
Ty b R4 RV ] ZIFETEDIE,. H72H CEO & UTRWS KEDFHIEESAAR—ZA 3y Mt
. AADEMKPENDEA VY NT 2 TAR—HHDATH 5,

Bz, TAEVERS 2O, SEPEET Iy N R4 XV ] THERZKBIZEDLZ L2
WUz, (BB, AVEIIZIAR—HERHI v a v E2RFELTVES LW, ) EED XA R TlRK
R FET 120 HEOMITHMZET 2, 1HTERLAYEZRIT D720, MEE2ZIILILTT—AX—%
%%D#zb%LMT T2 2izLzv, 240 CFO I &ML, mET6 R NILVORE R 59 <1z

ZFond WS Z e, BATEZEMEMIIATO 2 E?H 5,

1. Efkasry 7 —ZA&— o-ELON

RARNZ2FEDEAT Ty b T — AKX — o-ELON 2%3#%9 % Z & T, FEFRMZ 20 HE%EETE
%, A REET IR TRETH D, TDHEIX 25 HUEEHTE S, o-ELON X1 & 158 LT, B
TEIFHFIZ 4 FZ U2, s, KT E 2 MTRMIEMBI R 7y S OAERIZREI N,

2. EAMEBIG 7y b MU-II

RA X AFEERMEII Oy b MU-IL 2 2,4 5 \M3 6 5, EET AN THRTH S, HifcEs
RATHFM IF, EBUCHHIL, 1 &S 4HBTHS, MU-IL X1 E 1M RLT, HFIZ10H L 2%
W, BB, EHETESRITERIEa Y N T A X —OEEICEEI AR,

A:A VI FAR—HIEFREI v a v 2 RELHHEZRELULZGEIZDODVWTEATALD, AR—
Ay MEPYER 1 HTEHERLSHITA720 LM?A%%W%&Eb Z ORI E &I HEERICEHE
X, B, T—AX—=XHhary ok %c##éﬁﬁi%ﬁba<fﬁm

B: 1Y NI FAR—HDPRHI Yy ¥ a v E ARG L TWAREEIZDOWTERATALS, il
AN E DB RLSEIT S e 2ME D ETBRIZULIZN, BB, 1V I TAR—HBEDLD
REEREEZ TTOLARHATH LD, BEERELNVHLZ 23N TVWS, ZOHEIZ, 5. FETA
ZEMEMERE L, TORME &£ IHRBICHEE L, 2b, 2&1&4&/®@Wk##6%ﬁ¥ﬁ
WDRARVPKEETIZEET 2DICETIRMIIEDbSRVWE T 5,

ABE T TRIER NP DK HETOTL LY (F)NN— - O—%9—fR. BIIERE. 2019 F) ICYFRS
NTWBREEEASEICLTERLTUVWET,



6.
H721X 10000 fHD 7 F vy THiZEF v S THA L, HIZIZAER 120g LRI TVW5E, EBIZA-
TWAT F Yy TORIFHHB T LITHOTNTELRD, S u = 126.0g. BEHERZE o = 2.0g DIEBI I
WoTWBIEDRDN>TWVWD, TF vy TED, MIZHHINTVWEIAERERTH S 120g L FIZH>TW
DHITRST B Z L2 LTz, BT DM fEEE &, IS MO FrEMIcEE, BT Ti<
BHOBEDERIIEL I &, 2720,
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