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Unreliable research

Trouble at the lab

« Scientists like to think of science as self-correcting.

To an alarming degree, it is not
The Economist Oct 19th 2013

Enormous percentage (some say up to 90%) of results reported in the medical
literature could not be verified by repeating the experiment.
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I Unlikely results

How a small proportion of false positives can prove very misleading

False ~ MM True M False negatives

ENEEEEEEER
EEEEEEEEEE
ENEEEEEEEN
ANEEEEEEEN
EEEEEEEEREN
ENEEEEEEEN
AEEEEEEEEE
EEEEEEEEEE
ENEEEEEEEN
EEEEEEEEEN

1. Of hypotheses

interesting

enough to test,

perhaps onein

tenwill be true.

Soimagine tests

on 1,000

hypotheses,

100 of which

are true.

Source: The Economist
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2.The tests havea
false positive rate
of 5%. That means
they produce 45
false positives (5%
of 900). They have
a power of 0.8, so
they confirm only
80 of the true
hypotheses,
producing 20 false
negatives.

M False positives

3. Not knowing
whatis false and
whatis not, the
researcher sees
125 hypotheses as
true, 45 of which
are not.

The negative
results are much
more reliable—hut
unlikely to he
published.


http://www.economist.com/blogs/graphicdetail/2013/10/daily-chart-2
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How to Display Data Badly
Howard Wainer
The American Statistician, Vol. 38, No. 2. (May, 1984), pp. 137-147.
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Berlin, Germany Weather

Updated: Mar 15, 2011, 3:45am Local Time

Save This Location

I Overview Il

Hourly “ Tomorrow

l Weekend Il

5-Day [I 10-Day I

Month ]l Map

Today Mar 15

-

.8 .

AM Showers

11°C
High
30

Low

Chance of Rain:

40%

Details

Wed 16

P w_m RS

Cloudy

10°

High

20

Low

Chance of Precip:
20%

Details

Thu 17

} '\»

2 o 4

Showers

7°
High
o

Low

Chance of Rain:

50%

Details

Fri 18

-~
-M e ‘

3

Rain / Snow
Showers

7°
High

10

Low

Chance of Precip:
30%

Details

Sat 19

Mostly Cloudy
90
High

1°

Low

Chance of Precip:
10%

Next 5 Days
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0°C|-7°C 2°C 0°C 2°C -1°C 4°C -1°C 3°C|0°C
. . AT 10 WA 'D'o A9 10
RS Thy 20% n'ypwn? 1o 30% owpwn? 'o 20% o'ypwn? '1D'0 LA
Hourly Hourly Hourly Hourly Hourly
Today is forecast to be Much Warmer than yesterday.
nownn N'TNN [#4]

o U i S LR e S

Ny
\,\// 0 opn .omuro 0y °C . 10- max nn .y nin °C .

A ny
7- 10 .0Mr9 0y A7 100 °C . owwipwnt 13'0 30% .yian nin (water equivalent of 2.08 mm). 12- :nax nn °C .

WYY
2 ojm .nn ivn 2% 100 °C . owpun 10'0 20% .vian nin (water equivalent of 0.28 mm).




Forecasts: 7-Day Forecast

My Location: Brussels, Belgium

Current Time: 09:16:50 AM CET

Maps | More Weather
7-Day Forecast [Updated: Dec 20 2010 / 08:05 AM CET ]

Wind Comfort -(UV Precip.

Speed/Dir. Humidity | Level { Index |Probability |Total

More clouds

YONN <9  than sun. 29°F  20°F 6 mph/ESE 87% 23°F  Minimal 10%
~ Chilly.

g Snow flurries.
Tue ‘@' Mostly cloudy. 34°F 20°F 7 mph / ESE 90% 28°F Minimal 39% 0.98"
Cool.

Snow
£ changing to
Wed W an icy mix. 35°F 30°F 14 mph / NE 92% 26°F Minimal 44% 0.82"
Mostly cloudy.
Cool.

Snow
e changing to 11 mph/ o -
Thu W rain. Mostly 37°F 33°F ESE 91% 29°F Minimal 50% 0.21
cloudy. Cool.

4 Sl B Partly sunny. o ini 0,
R oF OF 0, F
Fri : ‘. Cool. 38 35 13 Illph / S S1% 30 Minimal 10%

) More clouds
Sat gy than sun. 39°F 35°F 10mph/S 90% 33°F Minimal 10%
£ Cool.
<t
o

Afternoon 9 mph /

Sun 37°F 32°F 85% 30°F Minimal 20%

clouds. Cool. SSW
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Let’'s make a deal



The Monty Hall Problem:
710 'v1N NV

NNX N7T2 1INA7 NNYONN 17 NINAIATI70 7NYN] NNRY NN
'Y MINKNA ;IR N1IIDN NIN?TN DNX NINKA . WI7Y JINN
N7TNW 197 .1 190N N1 , 17T N2 DNX .O'T'Y - NNNKXN

NNX NX NNIO ,N7T 70 NINKN XXN1 NN VYTI'Y ,¥'ann ,NNN9]

37 MNIX XIN TV NNINKRALL,2 1901 N7T N1 ,NINNKD DNINYTNN
DY INW1 NN OXN .1'YDY 17 N1'NAN DX NNRY7 17 7WoNn X"
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The Monty Hall Problem:
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12. SCIENCE

Lord Rees, president
of the Royal Society
a) You're on a game-
show, with a chance to
win a second home.
You have to choose
one of three doors.
Behind oneis a
second home, behind
the other two, duck
houses. You choose a
door, but before it is
opened, the game-
show host opens one
of the other doors to
reveal a duck house.
You now have the
opportunity to change
the door you choose.
Should you change or
should you stick with
the door that you
originally picked?

b) What would you
do if you needed
scientific advice?

UNI NIMM7 'O WNT NN
?n7wnn

N'NTPERN X'Y 7Y IN7RY
Nn'np7nn

Financial Times
Weekend Magazine
November14 /15 2009

12a) Imagine that the
second home is behind the
first of the three doors.
Before the host opens one of
the others, you have a 1in 3
chance of picking the right
door. Now consider the
options once the host has
opened a door and revealed
the duck house. Suppose
you have picked the first
door, which is the right one
- switching would be the
wrong choice. Suppose you
have picked the second,
then the host opens the
third door - switching
would be the right choice.
Now suppose you have
picked the third, then the
host opens the second door
- switching would again be
the right choice. Therefore,
switching would be the right
choice two out of three
times, and changing from
whichever door you
originally chose will
improve your chances of
winning the second home.
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‘4 nyxn
0.80 NIN2ANOoN 0
0.20 NN2ANOoNA 4.000
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I'2 N2
:3 NYXN
0.75 nNanona 0
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