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Abstract

Much of what statisticians teach and use in practice is learnt ‘on the job.’
I recount here some of my early statistical experiences, and the lessons we
might learn from them. They are aimed at those of you starting out in the
profession today, and at the teachers who train you. I stress the importance

of communication.
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TAn expansion on some after-dinner remarks made at the Conference of Applied
Statisticians of Ireland, held in Killarney, May 17-19, 2006. The article is dedicated to
two former coll and superh i Fred Mosteller and Steve Lagakos,
who are no longer with us.
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Lagakos, interviewed by a biostatistics student as part of a Harvard course
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HSPH’s Marvin Zelen dies at 87

Was considered a ‘tremendous force’ in biostatistics
November 19, 2014 | Editor's Pick

haina Andelmat

1d study designs that are used in clinical cancer trials, ir

HSPH Communications

Professor Marvin Zelen of the Department of Biostatistics at the Harvard T.H. Chan School of Public Health
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How long did their hearts go on? A Titanic study

James A Hanley, Elizabeth Turner, Carine Bellera, Dana Teltsch

Several studies have examined post-traumatic stress in
people who survive disasters but few have looked at
longevity. The 1997 film Titanic followed one
character, apparently fictional, but the longevity of the
actual survivors, as a group, has not been studied. Did
the survivors of the sinking of the Titanic have
shortened life spans? Or did they outlive those for
whom 14-15 April 1912 was a less personal night to
remember?

BM] VOLUME 327 20-27 DECEMBER 2003  bmj.com

Subjects, methods, and results

We limited our study to passengers. We used data from
biographies listed in Encyclopedia Titanica, a website
that claims to have “among the most accurate passen-
ger and crew lists ever compiled.”" Of the 500 passen-
gers listed as survivors, 435 have been traced. We
calculated the proportion alive at each anniversary of
the sinking.
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savingabout the right number of
Immagrants were entering the
country

Residents of British Columbia
and the territories were most in:
clined to see immigration levels
as being about right (46 per cent,
down from 50 per cent). That

Iy than men 42 versus 34 per
cent,respectively 1o feel that
“too many™ immigrants come to
Canada, particularly those over
35 years of age.

Also consistent with previous
findings is that Canadians witha
higher level of education are less

amount fell to 38 per cent from 47
per cent,

The national poll of 1,675
Canadians was conducted Sept.
27 by Pollara and is considered
accurate within 2.4 percentage
points, 19 times out of 20.
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A scene from the 1998 movie Titanic. Taking a cue from the blockbuster, researchers studied the longevity of first-, second- and third-
class passengers, and their findings fly in the face of conventional wisdom that the privileged lead longer lives.
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‘Taking a cue from Titanic, the
1997 movie blockbuster starring
Leonardo DiCaprio and Kate
Winslet, researchers also exam-
ined the longevity of first-, sec
ond- and third-
Again, the findin;
of conventional wisdom that the
privileged lead longer lives.

Whether a Titanic passenger
sailed steerage - like Jack Daw-
son, the fictional film character
portrayed by DiCaprio - or sipped
champagne - like Winslet's
young socialite, Rose De Witt
Bukater - survivors in all classes
ended up living just as long.

James Hanley, a statistician in
McGill's department of epldcml
ology and biostatistics, said the
lives of Titanic survivors have
been investigated so momughly
they are ideal

“This was a survival of the fittest’

prematurely?

‘To answer those questions, he
and three graduate students
pored through a trove of bio-
graphical data in the Encyclope-
dia Titanica, a Web site claiming
to have “among the most accu-
rate passenger and crew lists
ever compiled” of the voyage.

The researchers compared the
longevity of 435 of the 500 sur-
vivors with control groups in the
United States and Sweden.

The study showed that, on av-
erage, a Titanic survivor lived
1.7 years longer than someone in
the general population in the
United States at the time of the
sinking and half a year longer
than a member of a similar
group in Sweden.

More than half of the sur-
vivors lived well into their 70s -
roughly equal to the longevity of

longevity stu
“Did the experience they have -
would it mean they're so hard-
ened and so lucky and so thankful
that they re going to live forever,
like the song says?" Hanley asked.
He was referring to the film's
reacly power ballad, My Heart
Will Go On, performed by Que-
bec’s chest-thumping chanteuse,

e
Céline Dion,

“On,” Hanley continued, “were
they so traumatized and the men
so guilt ridden” they would die
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ive people lived past 100, and
the three remaining survivors
are now in their 90s. They're all
female - to be expected, given
that women have a higher life ex-
pectancy than men. Two sailed
in third class, one in second.
Hanley, who sailed on the
Queen Elizabeth II from New
York to London in 1999, said the
results suggest the tragedy was
consistent with the Darwinian
theory of survival of the fittest.
“These are lucky veuple who
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were going to live a long time,
who were going to value their
lives and were going to be doubly
careful,” he explained.

“Some people have said this
was a survival of the fittest, and
that, of course, the survivors
were going to do well.”

The study also turned on its
head the notion that the affluent
- who can afford the best health
care and who eat better than the
underprivileged - live lnnger,
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“We immediately thought the
survivors of first and second class
would do very well because they
are so privileged,” Hanley said.
“The upshot is that this hrstdass
team wasn't very first

The study was published in
the journal's end-of-the year edi-
tion, reserved for offbeat re-

papers.
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Les survivants
du Titanic sen
sont bien sortis

MATHIEU PERREAULT

Quand il a vu le film Titanic, avec
Leonardo, di Caprio
Winsley, James franley sest de
mande de quelte maniie 1a ca
trophe avait marqué les suyvlvmu\
du naufrage. Son réflexe c:

Hormal : M. Hanley est professeur
dépidémiologic a I'Universite
MCGill,

Quelques années plus tard, il a
trouvé le moyen d'élucider la ques-
tion. 11 a trouvé, sur Intemet, unc
liste de biographies de la presque
totalité des passagers du Titanic. 1l

me du naufrage, les survivants du
Titanic ont-ils vécu moins long-
temps que la population moyen-
ne?

La réponse a surpris M. Hanley :
ls caastrophe ne scmble pas avoir
affecté la. lon s passagers.
O ot s atendse 3o que
mort de membres de la L\nnlh,

attente_dans l'eau_glacé
sentiment. de cuiptsine 5+ Viade

davoir eu la chance d'échapper au
Sort horrible des moyés, aifecte 1a
des survi-
montrent

au
moulin des gens qui disent que 1o
concept de stress posi-traumatique
nentraine pas de conséquences
long term.

herches plus légares...
Liépidémiologiste et ses ctudiants
publient leur étude dans le dernicr
numéro du British Medical Journal,
une prestigieuse revue medicale
qui consacre ses numeros de Noél a
des recherches plus légeres. Le nu-
méro de cette année comporte no-
tamment une étude des panneaux

souters indiquant les zones ol vi-
nombreuses - personnes

ades.

Lanalyse des données du site En-

cyclopedia Titanica n'est pas termi-

née. « Je veux vérifier si la longévi-

1€ est la méme pour les survivants

fant ou adulte en 1912,

Hanley, qui a un grand intérét pour
Yocéan ct les pagucbars depus son
enfance sur une ile irlandaise. Une
analyse de la Classe sodiale des sur.

plus le survivant est riche. plus i
&t affecté par le traumatisme ; les
survivanis de premiére classe ont la
méme Tongevié que ceus de rol.
steme, alors quon pourai auen:
dre a ce que les riches
Que vivent plus longtemps que les
pauvres.

de limpact de certains
evénements sur la longévité est un

nanis des Oscars vivent quatre ans

plus vieux que ceux qui nt
ne_nwmization; uam le

deuxieme cas, la

dent a un effet negatif, elle mlm

est pas
exempt. de controverses. « Redel
meier a dit a Discovery Channel
que mon étude mest pas valable
parce que mon analyse exclut 17 %
des. survivants, pour lesquels.on
wa pas de donnees, M.
Hanley, Je suis d'accord quil faut
affiner les analyses, mais je pense
que notre article est pertinent. »
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Accessoires dans la vraie vie
Simulations/Animations
Unité/Logique

Curiosité

Real-life props
Simulations/Animations
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Minimalist... examples
|

S=92] _ n-1 2
*E [f =50
n=2;y € (0,1)or(1,2,3)
http://www.biostat.mcgill.ca/
hanley/c607/ch01/mm_ch_01.pdf page 4
Structure of 8 & Var[f]
when fitting E[Y|X] = X
using various criteria
Fit Model with 1 para to dataset with n = 2

y X
2 1
8 2

http://www.biostat.mcgill.ca/
/hanley/2DatapointsAndaModel/

GEE: heights(y) of n = 3 children in
2 families

http:
//www.biostat.mcgill.ca/hanley/

Reprints/aje_gee_orientation.pdf

Minimaliste... exemples
.

. E[z(y—y)z] Sy S

n

n=2,ye(0,1)ou(123)
http://www.biostat.mcgill.ca/hanley/
c607/ch01/mm_ch_01.pdf page 4

Structure de 8 & Var[A]

lors de I'ajustement de E[Y|X] = 8X
en utilisant divers critéres

Ajuster Modéle avec 1 para au jeu de données
avecn=2

% X
2 1
8 2

http://www.biostat.mcgill.ca/
/hanley/2DatapointsAndaModel/

GEE: Taille(y) de n = 3 enfants de 2
familles
http://www.biostat.mcgill.ca/hanley/

Reprints/aje_gee_orientation.pdf
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Real-life props / Accessoires dans la vraie vie /

Visualizations Visualisations
] 1
® FElevators ® Ascenseurs
(Ly vs. Ly norm, CLT) (norme Ly vs. Ly, TCL)
http://www.medicine.mcgill.ca/ http://www.medicine.mcgill.ca/
epidemiology/hanley/elevator.html epidemiology/hanley/elevator.html
e Travel times/distances ® Temps de déplacements/distances
(CLT, Gamma « Poisson) (TCL, Gamma < Poisson)
http://www.biostat.mcgill.ca/hanley/ http://www.biostat.mcgill.ca/hanley/
bios601/Mean-Quantile/clt_in_action_ bios601/Mean-Quantile/clt_in_action_
l.gif l.gif
http://www.biostat.mcgill.ca/hanley/ http://www.biostat.mcgill.ca/hanley/
bios601/Mean-Quantile/EnoughTires. bios601/Mean-Quantile/EnoughTires.
html html
® Ages/recency of books o Ages/récence des livres
MPG < litres/100Km MPG < litres/100Km
°F &3 °C °F 3 °C
( Change of Scale, Jacobians ) ( Changement d’échelle, Jacobiens )
http://www.biostat.mcgill.ca/hanley/ http://www.biostat.mcgill.ca/hanley/

Reprints/jh_dt_tas_2006.pdf Reprints/jh_dt_tas_2006.pdf
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Real-life props / Accessoires dans la vraie vie /
Visualizations Visualisations
] I ——

® Words in Text ® Mots en Texte

(Length-bias)
http://www.biostat.mcgill.ca/hanley/
bios601/Surveys/newsweek.pdf

% and depth of ocean

(CLT, CDF~" sampling)
http://www.biostat.mcgill.ca/hanley/
Reprints/HowDeepIsTheOcean.pdf
http://www.biostat.mcgill.ca/hanley/
bios601/Surveys/Oceanography/

Lotteries

(E, V, multiplicity, .... )
http://www.biostat.mcgill.ca/hanley/
Reprints/jumping_to_coincidences.pdf
N(,-): 82 ~ Gamma (Fisher)
http://www.biostat.mcgill.ca/hanley/
Student/
HanleyEtAlStudent-FishersDerivation.
pdf

(Biais de longueur)
http://www.biostat.mcgill.ca/hanley/
bios601/Surveys/newsweek.pdf

% et profondeur de 'océan

(TCL, échantillonnage FR—1)
http://www.biostat.mcgill.ca/hanley/
Reprints/HowDeepIsTheOcean.pdf
http://www.biostat.mcgill.ca/hanley/
bios601/Surveys/Oceanography/

Loteries

(E, V, multiplicité, ....")
http://www.biostat.mcgill.ca/hanley/
Reprints/jumping_to_coincidences.pdf
N(-,-): 2 ~ Gamma (Fisher)
http://www.biostat.mcgill.ca/hanley/
Student/
HanleyEtAlStudent-FishersDerivation.
pdf
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http://www.biostat.mcgill.ca/hanley/bios601/Surveys/newsweek.pdf
http://www.biostat.mcgill.ca/hanley/Reprints/HowDeepIsTheOcean.pdf
http://www.biostat.mcgill.ca/hanley/Reprints/HowDeepIsTheOcean.pdf
http://www.biostat.mcgill.ca/hanley/bios601/Surveys/Oceanography/
http://www.biostat.mcgill.ca/hanley/bios601/Surveys/Oceanography/
http://www.biostat.mcgill.ca/hanley/Reprints/jumping_to_coincidences.pdf
http://www.biostat.mcgill.ca/hanley/Reprints/jumping_to_coincidences.pdf
http://www.biostat.mcgill.ca/hanley/Student/HanleyEtAlStudent-FishersDerivation.pdf
http://www.biostat.mcgill.ca/hanley/Student/HanleyEtAlStudent-FishersDerivation.pdf
http://www.biostat.mcgill.ca/hanley/Student/HanleyEtAlStudent-FishersDerivation.pdf
http://www.biostat.mcgill.ca/hanley/Student/HanleyEtAlStudent-FishersDerivation.pdf

33
7%
2
A 38
73 -
75 -
10 9 -
]
€
e -
10 g -
53 -
78 -
5
6 -
4 -
5 -
o 1 2 3 4 5 & 7 8 9 1 Anmge: 1 2 3 4 5 6 7 ] 9 10 A

015 15 225 3 375 45 525 6 e 75
nombre d'échecs attendu (accumulé)

http://www.biostat.mcgill.ca/hanley/Reprints/Accromath-2015-1-4.pdf

http://www.biostat.mcgill.ca/hanley/bios601/Mean-Quantile/forAccromathBackTranslate.pdf


http://www.biostat.mcgill.ca/hanley/Reprints/Accromath-2015-1-4.pdf
http://www.biostat.mcgill.ca/hanley/bios601/Mean-Quantile/forAccromathBackTranslate.pdf

Simulations/Animations
|

® Cell Occupancy
http://www.biostat.mcgill.ca/hanley/
bios601/Intensity-Rate/ Randomly selected
visits to 1000 cells

® Epidemics, Cards, Gambling, Lotteries
http:
//www.biostat.mcgill.ca/hanley/c323/

® Chevalier de Méré
http://www.biostat.mcgill.ca/hanley/
bios601/Proportion/ChevalierDeMere.R.
txt

® Bridge of Life
http://www.biostat.mcgill.ca/hanley/
BridgeOfLife/

® Cancer Screening
http://www.biostat.mcgill.ca/hanley/
screening/ bottom of page

Simulations/Animations

Occupation des cellules
http://www.biostat.mcgill.ca/
hanley/bios601/Intensity-Rate/ Visites
choisies au hasard & 1000 cellules
Epidemies, cartes, paris, loteries
http://www.biostat.mcgill.ca/
hanley/c323/

Chevalier de Méré
http://www.biostat.mcgill.ca/
hanley/bios601/Proportion/
ChevalierDeMere.R.txt

Le pont de la vie
http://www.biostat.mcgill.ca/
hanley/BridgeOfLife/

Dépistage du cancer
http://www.biostat.mcgill.ca/
hanley/screening/ au bas de la page
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http://www.biostat.mcgill.ca/hanley/bios601/Intensity-Rate/
http://www.biostat.mcgill.ca/hanley/bios601/Intensity-Rate/
http://www.biostat.mcgill.ca/hanley/c323/
http://www.biostat.mcgill.ca/hanley/c323/
http://www.biostat.mcgill.ca/hanley/bios601/Proportion/ChevalierDeMere.R.txt
http://www.biostat.mcgill.ca/hanley/bios601/Proportion/ChevalierDeMere.R.txt
http://www.biostat.mcgill.ca/hanley/bios601/Proportion/ChevalierDeMere.R.txt
http://www.biostat.mcgill.ca/hanley/BridgeOfLife/
http://www.biostat.mcgill.ca/hanley/BridgeOfLife/
http://www.biostat.mcgill.ca/hanley/screening/
http://www.biostat.mcgill.ca/hanley/screening/

Unity/Logic Unité/Logique

| |

Varlal = £ - Varlol = PU=P) 1 p(1—p)

o Var[p] =< ; Var[p] = 2> o Varlp) = < ; Varlp] =

® Sample size ® Considérations pour la taille
power considerations d’échantillon/puissance
http: http:
//www.biostat .mcgill.ca/hanley/ //www.biostat.mcgill.ca/hanley/
Reprints/UniversalSampleSize.pdf Reprints/UniversalSampleSize.pdf

® Mother of all regressions ® Mere de toutes les régressions

9(Ely]) ~1 g(Ely]) ~1

® Survival analysis # special topic ® Analyse de survie # sujet spécial

(esp. if one uses ML to fit models) (spéc. si on utilise MV pour ajuster
modeles)
e Info. (/) rather than Var = |~ ® |Info. (/) au lieu de Var = I-'
® Xisnotarv. ; Yis. ® Xn'estpasunev.a. ;Y lest

y]_ YL

X X


http://www.biostat.mcgill.ca/hanley/Reprints/UniversalSampleSize.pdf
http://www.biostat.mcgill.ca/hanley/Reprints/UniversalSampleSize.pdf
http://www.biostat.mcgill.ca/hanley/Reprints/UniversalSampleSize.pdf
http://www.biostat.mcgill.ca/hanley/Reprints/UniversalSampleSize.pdf
http://www.biostat.mcgill.ca/hanley/Reprints/UniversalSampleSize.pdf
http://www.biostat.mcgill.ca/hanley/Reprints/UniversalSampleSize.pdf

Curiosity Curiosité

. _____________________________________________| 1
® Measurement Errors: ® Erreurs de mesure:
9 9
F=324>C F=32+-C
5 5
http://www.biostat.mcgill.ca/ http://www.biostat.mcgill.ca/
hanley/bios601/Surveys/ hanley/bios601/Surveys/
ErrorsInXAnimation.R.txt ErrorsInXAnimation.R.txt
® 1.08 x Woman (Galton) ® 1.08 x Femme (Galton)
http://www.biostat.mcgill.ca/ http://www.biostat.mcgill.ca/
hanley/galton/ hanley/galton/
® History ® Histoire
http: http:
//www.biostat.mcgill.ca/hanley/ //www.biostat.mcgill.ca/hanley/
http://www.biostat.mcgill.ca/ http://www.biostat.mcgill.ca/

/hanley/anniversaries/ /hanley/anniversaries/
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http://www.biostat.mcgill.ca/hanley/bios601/Surveys/ErrorsInXAnimation.R.txt
http://www.biostat.mcgill.ca/hanley/galton/
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http://www.biostat.mcgill.ca/hanley/bios601/Surveys/ErrorsInXAnimation.R.txt
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http://www.biostat.mcgill.ca//hanley/anniversaries/
http://www.biostat.mcgill.ca//hanley/anniversaries/

Plate IX.

RATE oF REGRESS\ON}!N(H}ERED]TARY STATURE.
ig (&

HEIGHT The Deviates of the Children are to those of DEVIATE
S their Mid-Parents as 2 to 3. m
inches B inches
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71 || When Mid-Parents are taller than mediocrity, D M
their Children tend to be shorter than they.
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e @‘When Mid Pavents are shorter than mediocrity, 2
{8 their Children tend to be taller than they.
H -3
65
41 -4




TABLE I.

NumBeErR oF ApULT CHILDREN OF VARIOUS STATURES BORN OF 205 MID-PARENTS OF VARIOUS STATURES.
(All Female heights have been multiplied by 1-08).

Heights of Heights of the Adult Children. Total Number of
the Mid- Medi
parents in
inches. i ; 4 : f i i 2 i i 5 i Adult Mid-
Below (622632 |64'2 |65°2 |66'2 |67°2 |68'2 (69°2 |70'2 |71°2|72-2 (732 | Above Children. | parents.

Above .. v sonlaile i v ks Sl Gl Al 1| 38 & 4 5 oo
725 oo £ ERe A (e B . ;G o B e e R 4 1977 6 22
715 . o i 1| 8| 4| 8| 5|10| 4| 9| 2 2 43 11 699
705 1 oo i AT 1| 1| 8{12(18 (14| 7| 4| 8 3 68 22 695
695 i . 1 (16| 4|17 |27 20 (33|25 20|11/ 4 5 183 41 689
685 1 e 711116 |25 |31 |34 48|21 18| 4| 38 ve 219 49 682
675 o 3| 514153638 |28(88|19 |11 4., o 211 33 676
665 o 3| 8| 5| 2|17 |17 |14 |13 | 4. £ R e 78 20 672
655 1 o e S S i B o 1y 1 ey iy B S S g A .o 66 12 667
64'5 1 1( 4) 4| 1| 5 5/.. 2 (.. | e Slilien & 23 5 658

Below .. 1 Vi 2| 4| 1] 2| 2 2 B 14 1 oo

Totals . 5 782 |59 |48 |117 [188 120 (167 | 99 | 64 | 41 | 17 14 928 205 .

Medians .. Ve .. [66'3|67-867°9 (677|679 683 |68'5 [69°0 69:0(70°0 | .. v i . £

Nore.—In calculating the Medians, the entries have been taken as referring to the middle of the squares in which they
stand. The reason why the headings run 62'2, 63'2, &c., instead of 62'5, 63'5, &c., is that the observations are unequally
distributed between 62 and 63, 63 and 64, &c., there being a strong bias in favour of integral inches. After careful consideration,
i(lzonc]uded that the headings, as adopted, best satisfied the conditions, This inequality was not apparent in the case of the

id-parents,
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“Transmuting” of Female Heights

Child
78
72
66
60
(@) (b) (©)
‘r=048 [2.3"] r=0.50 [2.2"] r=0.50 [2.2”]
r=0.51 [2.0”]
Together: r = 0.32 Mid-parent
54 . : }
63 6 69 72 75 63 6 6 72 75 63 66 6 72 75

Heights (in inches) of adult children in relation to their mid-parent height. (a) each daughter’s
height “as is’ (b) daughter’s height multiplied by 1.08 (c) 5.2 inches added to daughter’s height.
Daughters’ heights are shown in pink, and sons’ in blue, symbols. Ellipses (75%) are drawn
based on the observed means and covariances.

In all three panels, and in analyses for “Do Residuals Segregate along Family Lines?”, the
mid-parent height is calculated as (father’s height + 1.08 x mother’s height) / 2.

[Average Residual, in inches]



STATISTICAL LA PRATIQUE DE LA
PRACTICE STATISTIQUE

Etre professionnel

Be professional

Communicate well Bien communiquer

Don’t be dazzled by big Ne pas étre ébloui par les
data/money meégadonnées/I'argent

Penser par soi-méme

Think for yourself

Put thinking before Mettre la réflexion avant
techniques les techniques



LINKS | LIENS

http://www.biostat.mcgill.ca/hanley

— Publications, Presentations, Interviews, etc.

A M (; ‘l Biostatistics
\Oy C 1 Biostatistique

http://www.mcgill.ca/epi-biostat-occh/grad/biostatistics/
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