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‘Numbers,

Words:

Statlstlcs in Prose

Statisticians deal pruu:ssnuuauy witni S‘y‘ -
bols, Ultimately our symbols stand for

late to, sacks of potatoes political opinions,
illnesses of people———that is, to relatwely ma-
terial, palpabie objects, to actual thmgs that
S TR % R PP Mg RS SO S | e alinbenn
BllUulu dlwdyb UcC chl ifi mina. 10!. 111 aidtiav~
tion and abstruseness, statistical discussions,
like those of any scientific practice, be
far away from potatoes, presidential noml-
nees, and peritonitis morbidity.
The svinbols we use are. in the Srst place
Ine bylllUUlD WE We dic, lll (IIC HIdL plavc,
numbers, but numbers alone are 1muﬁicient.
For sensible statistical treatment they require
some kind of theoretical, mathematical co-
herence, however simple and however tacit it

oy ha Thoie avan ba odd tuon diffarant nam
llldy LAC, LA1IUD TVYUILL LU AU LYWL ULLIULULIL 11U~

bers of gallons of oil presumes disjointness of
objects, the same unit of measurement, and
an additive scale. In even slightly more com-
plex circumstances, sensibie treatment of the

niimha mau rack a anmnlay cat af ac.
NUMoETS may feést On a COMpalX 587 Of &S

sumptions about statistical independence,
approximate normality of distribution, and
other properties of considerable abstractness.

So, starting with numbers, we are in-

avarahly lad ta tha ahctrant mathamatical
CROUTany 10U U ¥ avsualy, naualinauiar

side of statistics—call it, for brevity and at the
risk of distortion, the side of formulas. It in-
cludes formulas, taken literally, together with
much mathematics from the simple to the

daen and a range of nhilasonhical thou |1I> ac
aeep, ang a range ©f palgsopnical thougnt as

well.

There is a third side of statistics that corre-
sponds to a third kind of symbol: the side ot
words. Numbers, formulas, and words make

-'é

am NEIYT N EALA LFOAFTOR awre

RUSKAL is Ernest DeWitt Burton
Dmhngmﬁhed Service Professor of Statistics at
the Umversny of Chicago, where he is also
currently serving as dean of the Division of the

Cnninl Crinnnnc
SOCiar STiences.

KRUSKAL

i n b bbb aed hame Tooboll s
up a udciul lllcllUlUllly, aliu 11cl 4 dlldil pll‘
marily discuss words in statistical theory n_-d

practice. Important as they are, words
short shrift in most statistical teaching and ex-
position, even though these are done, to a
lowcrn nuta 2o Bnmean Af seinn Pt PR + R ey

lﬂlsc TAL ll‘. 11k RTL1ID Ul WUILUD. lcllldp) wcC
statisticians fe ] qpnem"v that the study of

words belongs to the psycholognst the lin-
guist; the scholar of language but not to the
statistician as such ( uniess, of course, the stat-
istician is helymg he psychologist or linguist
with his empirical tl_ldves)

Yet words play a fundamental role in all
statistical activity. The most abstruse mathe-
matical statistics requires words for motiva-
tion, explanation, and perhaps even creation.

Expositions of numerical statistical analyses
require words, and different words for differ-
ent audiences; I might, looking ahead, even
write significantly different words.” Docu-

mantatinn af niimarinal data and daciimanta_
AJAVAILAIAUVLL UL FIULIIVIIVAL UMALA @il uvvusLIviILa

tion of statistical computation procedures
require words, and the producers and con-
sumers of such documentation recognize
that to provide clear wording is a far from
!'rnnnl fnclz

Perhaps one reason for statisticians’ wide-
spread indifference to words is that we are de-
termined, along with Humpty-Dumpty, to be
masters of the symbols we use. A Tumpty

said ““When I uce a worg it means |||cl>

Satay VY RATAD A ASU @ YYASate o o o+ an aaavRasd

what I choose it to mean—neither more nor
less.” Yet Lewis Carroll himself was probably
sensitive to the 1mpossnb1hty of such a sohp—

sistic prograrii. [‘lrbl there would arise the
infinite-regress problem of defining words or

RCmITeRE LA O Ao AAad

symbols more generally in terms of still other
symbols. Second, to use words in wholly indi-
vidualistic ways is to invite inattention, need-
Yace ~nmmboncrnmcs: amd sacgeasciern Annfininn

1T L‘Ulllll)vclby, ulld lcslcbalvc CULMLUDIULE,
Even for purely mathematical symbols, indi-
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vidualism to an extreme would be trouble-
some: suppose someone began to use multi-
phcatxon sxgns to denote addltlon A still

slmpler case is me mnu LOHIUSIOD InaI some-
times results from H'\p AI“PI’P“" conventions

used in America and Europe for the decimal
point and the comma.

(Not everyone would agree with my sug-
gestion that Lewis Carroll intended as ironic
his often cited Hnmnfv-nnmnfv statement

For example, Martin Cardner, in The Anno-
tated Alice, interprets Carroll literally. Yet
Gardner himseif is weil aware of the dangers
in a‘y’l"‘ubuu\, t:\,u:uuu.uy His

novel, The Flight of Peter mem contains
the followmg apt passage: ‘“Shall it prove to
you that all visible objects are green? It is
easy. 1 define ‘green’ as the property of re-

Light All vicihla shicote raflant light

ﬂ\/\:lllls llslll {x1ii Vldll}lb UUJC\/KQ ICIIC\-\ llslll,
therefore all visible objects are green. For the
impregnability of such assertions, however, 1
must pay a heavy price. Not only have my
statements become vacuous, but because my

lanonngs danarte cn widsly fram aamman
ialiguagc u\/ycul.s SU  wWiluliy uivln Lununuvii

speech my assertions are sure to cause more
confusion than enlightenment. Of course I
then can have the pleasure of explaining to
my critics how they misinterpret me.”)
Tlﬂnrr:gc Hebbec "\ar‘ a theme comewhat

A 1iUss LaiT 12T SUIaIT VY i

like Humpty-Dumpty's when he wrote in Le-
viathan that “words are wise men’s counters,
they do but reckon by them; but they are the
money of fools.” Yet no matter how much
words are but counters, to be arbitrarily as-
signed, those assignments require consider-
able consistency and sharpness.

A common misuse of statistical words lies
in the t uauapldmauuu of reasonamy pwuw
technical terms into lnﬂnnrnnrmfp contexts

The term “'statistically sxgmﬁcant is a fre-
quent victim. In a recent letter to the New
York Times, for example, a letter about our

1 P
pUbldl yblclll, EC WIILET >dyS!

The vastness of this country, the

of many of its inhabitants and it -ztatistically sig-

nificant immigrant population all contribute to the
ad for an afficiant

oo ertAn
neeq 1or an coacient yuotul SErvice.

igh mobility rate

That “statistically significant” gives the sen-
tence a lot of rhetorlcal welght although all it
appears to mean is large A Slmlla!’ case ap-
pedrs ln d Ivew IUTK 117' S druue Uy rldrUlu

M. Schmeck: ** . .. the numbers involved in

this comparison were considered too small to
be statistically significant.”

This difficulty is not limited to the ephem-
eral columns of newspapers; one may find it

|n hu‘thlv rpnqrr‘or‘ C{‘-Ipnfinn lnnrnnlc
IXoalig Tea vV

ample. in a 1975 issue of Science, the official
journal of -the American Association for the
Advanéement of Science, an article on tem-
perature trends says that

Fnr pY.
Ui Ta

It is difficult to test our results . . . against observa-
tions because no statistically signiﬁcant global rec-

.. ~L L. L
Uru Ul l.t':lllpt:ldlu(c DackK lU IUW 1nas ope€en cCcorn-
structed.

. if we take n pictures of N, particies, . . . [we
have] 6nN, coordinates, a number which can easz!y

be made suﬂicxent]y large to have statistical signifi-
cance.

Here again the term is used in

most boastful sense.

In fact the phrase “statistical significance”
has a widely understood, rather precise mean-
tonce bhab to bassaht fnn tnbeadiiabarer cbabickian
lllé lildatl 1D ldusul 11F LU UUULLUL Y dtatidtivdy
textbooks and courses. It refers to a so-called
tail probability that is surprisingly small un-
der a relevant, if sometimes tacit, hypothesis.
For example, the hypothesis may be that a

A hottar than a ralatad ctan

llcw Duy\ll lﬁ\z ID IIU Ubllbl lll‘lll a viaitvu .‘)lal.l"
dard one. The experiment may use as subjects
ten pairs of people, perhaps matched for age,
sex, state of health, and the like. One ran-
domly chosen member of each pair uses the

nawus (‘!\V‘\I\YIG tho nflnnr mamhar uses l'lnc nld
NCW SOpONIAT; uGC CULST MMCoC Ui,

If in all ten pairs the new soporific does bet-
ter, we might well say that the new is better
than the old with statistical significance—in
fact, at a so-called significance level of /2%
= ‘1 /1 (’)‘)A ora k:l‘ Incc f‘\nn (l nn’ Th‘)t emall

SALICRiX

number represents the nrobablhtv that the
superiority ‘of the new soporlﬁc would be ob-
served in all ten pairs if the hypothesns of in-
alneranG reduy WEere true. auppusc, "CX(,
that the new soporific were seen to be supe-
rior in just nine of the ten cases. One would
still be likely to write of statistical signifi-
cance, this time at the significance level (10 +
1)/1,624, or about 0.061.

prnhahl]ll’v e
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sis, of finding what in fact we did find (nine
out of ten) or something more extreme (ten
out of ten). But enough; this is an essay about

ctatictioe not a lecson in ctatictios

SLRLISLALG,y 2AVL SR AVOOVA aks OvALAS YA

Another often misused statistical ex-
pression with a precise technical meaning is
“random sample.”” I shall not present a one-
paragraph introductory description here (al-
thauoh that wanld nat ha di mt\nlf\ hut chall

UIVURIL LHdl WUUIL UL U WAV UL/, UL Siiail

content myself with illustrating the range of
misuse.

One misuse is pejorative; for it, a random
sample is an erratic grab bag. An exampie of

ook review hv Allan

Sanadda

that micuce accnrs in a

TAREAL ZIIXTUROT ML RAS LAE Gh RSINIES A Vaws oYY

K. Wildman in the Journal of Modern His-
tory: ' What we are given is a careless and in-
complete random sampling to illustrate a
passing point.” At the other exireme, the
term “random sample” may be used to pro-
vide a spuriously positive scientific effect, like
the white jacket worn by an actor in a televi-
sion toothpaste commercial For example, in
a 1973 New Y lU"\ Times ar uClt‘:, Lawrence K.
Altman rpnnrh a prdml\ chlrlv on views nf

death. He paraphrases a Swedish cardiolo-
gist: " Dr. Bibrk . . . emphasized that his anal-
ysis was . . . not a scientiﬁc study based on
random sample " In termns of the statistical
meaning of *

‘random camnlmu it is l_th

necessary nor sufficient for ensuring that
study be scientific.

There are also expressions that do not have
AAAAAAA PO, PRy, sotiobianl cianae

plCleC, Lvllllllullly. dbbcplcd alu‘lbllbdl 111caii~
ings, but are widely {and w1lrl!vl misused in a

2225, VARt /2T WA Y A=A% 2222 el da

profusnon of senses in both the lay and the sci-
entific literature. My own favorite is the term
“representative sample.” That term, with its
built-in b begging of the guestion, has an au-
thoritative ring that forms an orotund trap of
fake eloquence and fake precision.
Sometimes the term “‘representative sam-
ple” is used solely as decoration. A nice ex-
e is provided in a 1975 New York Times
_Qlu!!lu by Raymond ]. Cornier that ap-
peared twice, first in French and then in Eng—
lish. Cormler wrote first that **. .. dans un
échantiiion de 400 universités représentatives,
les inmscriptions aux cours du francais ont

baissé de 30 pour cent.” Next day the Eng-
lish version appeared in a natnonally
reliable sample of 400 colleges French enroll-
ment went down nearly 30 percent.”” Neither

the idea of a representative university norof a

nationally reliable szmple has an accepted,

Sometimes the representatlve idea is wholly
confused in what appears at first to be a tec-h—
nical statement. For example, an article o

political polls by Ken Bode in the January 17
1976, New Republic quotes an unnamed
pollster *Every time you draw a sample you

PO T IR L_as PR N P
have a 95 percent chance that it accurat 1y
represents the total populati ion and a five per-

cent chance that it does not.
Another sense is that of diversity. The 1975

Annual Report of the Western Publishing

_____________ P R i
Comipany says tnat tne  iepi

pling of products shown on the following

pages graplucally illustrates the diversifica-
tion and appeal of our lines.”” And sometimes
“representative" means typical; it is used
Py 2ttt W s Tl £ andan e
lllul way Uy Vugunu YYUUILL 111 11uIce Uu‘llvl‘«),

where she savs, after quotations from the
Marquess of Londonderry, Winston Chur-
chill, and a Mr. Cyril Chaventry of North
Wembley: " That opinion, too, is a represen-
tative opinion, one from a great number to
thp same effect.”

n the other hand, Ralph Waldo Emerson
in lus Representative Men, meant by “rep-
resentative’’ the ideal quintessence of a

by Dlato o bhn vanvacantativa nhilacanhar
LypPe. 11atyu 1D UIT IUPITOTHaU YL PULIVSUPLITL,
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Goethe the representative writer, and so on.
The blur between typical and extraordi-
nary is at first puzzling but C.S. Lewis gives

Try

an explanauon in his atuates in woras

. this demand for the typical easily merges into a
demand for the perfect. The quest for the wholly
normal cabbage . . . would involve the rejection of
every cabbage which had suffered from such his-
torical accidents as bad soil, unequal sun . . ., too
much or too littie rain, and so on. In the end you
wanld ha lnnaking for rl—m ideal nnl\l’\nan

WOULIG OC O0RINg 101 (T U011 LU0l

It is a temptation to continue with these
problems of representativeness, but I move
o alotad avaranla tha sen of tha saed

o1l lU d lCldtCu CAAIIIPIT, UIT UdT Ul UIT wuiu

“explain”’ in expositions of the concept of cor-
relatxon, or in correlational analyses of data.
We see statements like ““Hours of study ex-
plain 62 percent of the variance in test

concne” Tha dongar have je that
SVULTD. 11T Udligcl 1T 1> waatl

comes perilously and ambiguously close to
“cause.” As Edward Tufte says, in his Data
Analysis for Politics and Policy:

avnlain
CTapidiii

come roacsarchaerc nlav an the :zml‘ncnntv of
. some researchers . . . play on the ambiguit

the word * ‘explain’’ . . . to avoid the risk of makmg

225
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ing the appearance that somethmg reall was ex-
plained substantively as well as statisticaliy.

Another Upnpn(‘ way in which choice of

wording affects atmosphere arises in trials of a
new medical treatment. An enthusiastic re-
porter may write that the “new treatment is
t than the conventional treatment with
statistical significance at the 0.05 level” A
more neutral writer might say that ““the 95
percent confidence interval for the new treat-
ment’s cure rate, minus that of the oid,

PN 1 ravannk ba mavnnnt 7 Tha cannn

llUm i s yClLCnL (89 1}. l}cl\.clll lllc aC\.Uud
statement formally implies the first, vet what
a difference there is in the i impression left in
the reader’s mind!

As we see, the statistical fieid of hypothesis

cHing ic a .-.nk canron nf varhaol cniciicn Cn
Kllls 1d A 11i\Vil DUUILT Ul yol ual 1HIdDuUdT. U\Illlc

years ago, I had many conversations with the
late L. J. Savage about his criticisms of hy-
pothesis testing as ordinarily exposited and

practiced. 1 agreed with many of those criti-
cicme althaneh theav did not all anl\/ tn tha

1¢
TAS1iES, @IV UL W)y Uik GUL Qs appy WU T

core ideas sensibly interpreted, but rather to
the way those ideas had become inflexible,
conventional, and vulgarized over time Sav-
age was not pieased when I preolcreo that his

own cn"\flo nrnah\ln and ingeninuc ideac
own sudlie, cdreatl anG INgEenicus 1Geas

about sublectlve probability would, if they
caught on, 1nev1tably become rigxdiﬁed and
vulgarized yet that is what has happened

R e

. Li_ -
OULU d process seems {0 Ue UICVH D€ Suce

breeds vulgarization. Lionel Trilling

book The Liberal Imagination puts it thus:

. organization means deiegation, and agencies,
the ideac that

. a@ 1GC&S uial

and bureanc and technicianc .

anl Durctauds, antG WOOanials

can survive delegation, that can be passed on to
agencies and bureaus and technicians incline to
be ideas of . .. a certain simplicity; they give up
. largeness and modulation and complexity in

order to survive.

W hnein alan Ao sn bl ] il ~f
YVC HdVU dllCduy (tDULIICU UIl LT HIDdUWTC Ul
the idea of statistical significance. Two other
paired terms are the mysterious ones of “ac-

ceptance or ‘re]ection of a hypothesis
Endiess argument has been based on overly

itaral teo of thaco worde whinh tenly ava
Hllal udtl Ul tHUST WURUu), wildlll uguly ailv

Hobbesian counters but are misunderstood
because they are redolent of everyday psy-
chological and commercial interpretations. In
technical statistics, “acceptance”” and “‘rejec-

inn” of 2 hunnthacic ara cim
10N 0@ a nypotnesis H

—

words C,w two actions or decisions. one of
UTLIDIVILDD, UIIT Ul

which would be Dreferred were the hypothe-
sis in fact true, and the other if it were in fact
talse. We may look down our noses at the
oversimpiification represented by the dichot-

omiec: hut aiven thoece dinhatamisce it ic
Lanls; DUy, givon waUst Grlalionmuss, v 1S

good to have words for the moieties. It is mis-
leading, however, to have words with such
emotional connotations.
I am not tilting-at windmills here. One of
t f i

the most pr\?niar introductory

iU aaUSY VL&D inUULRULIUL Y WA v

tics falls squarely into the connotational trap.
it argues that we never really accept the null
hypothesrs we Just iall to re]ect it. Hence we

. . & seconc
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rom his
first edition through later ones, thus marking
another triumph ot stubbornness.
Vb b A e 1 a_. . Ph D
1€l (O use ut:udtuu::u HAVOILICY WUl

would depnvp us of hvelmmc and retard the
study and spread of new ideas. Suppose, for
example, that catastrophe theory (a recent
mathematicai development) were cailed the
“thoaoey oF dicaortingibing foose £51001 oo

ulculy Ul UDDLUAILLIIUILICY 11VUIE 1UiuCcUu duil-
faces.”” Or, to turn to a central area of statisti
cal theory, suppose that Sir R. A, Fisher—a
master at public relations—had not taken
over from ordinary Engiish such evocative
waorde ae CenfRniant T CafRaiant 7 oand “ann.
YZwWuUiuo ads DULLIVEICLIL, CIIVIULIL, aillu ULl
sistent” and made them into precisely de-
fined terms of statistical theory. He might, af-
ter all, have used utterly dull terms for those
properties of estimators, cailing them charac-

terictinre A R and P___nr maoro nnnnanhﬂ_
WhsUuls 4, &, anlG o 1UIC OlTnUL

cally, R, A, and F. Would his work have had
the same smashing influence that it did? I
think not or at least not as rapidly Still the

bLUpC ()l me u)'n(.ep[b can (.‘(:’I'(dlnly De ques-
hnnpr] Sufficiencv mav he altagether cnniled

(910§ 1/ DIRCATHILS IR VO QRURT IR Spiily,

for example, by tiny changes in the distrlbu—
tions specified by the underlying model; so
may efficiency and consrstency
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Or turn to Fis

vsis of variance,”” and the accompapyi g ©
ventional tables in which columns add up so
neatly. Is it too cynical to think that the lovely

term—half-mystery, half- promise—-and the

RGP PR S IS DEUT A JRp | wxrin  anmnmmbannas
UlUClly LauIc> ut:lpt:u lU will dbbcylduu:,
quite asidP fm he unde .rlyi.ng theory?

jective and we value the trappmgs of objec-
tivity—for example somber tables of num-

have ned &
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FORMULAS, NUMBERS, WORD

when we write in words about numbers and
formulas we seek acceptance and readership,
so we are moved to make up exciting terms,
and exciting terms may mislead. in 1838,

Thamae Maonn wrato in Tho Camina Victory
L1i0ITIAS vidfili WIGC I 148 Lonung viloory

of Democracy that “humanity, in small
things as in great, strives for variety, changes,
for the new, because it promises him an ame-
iioration and an alieviation of his eternaily

coemi_snin f..1 Annditinn 7 If D A Fichas
SEitii- pauuul CONGiaascn. X Iw . Cisnel

chooses to clothe his great ideas in exciting
words, one cannot fiercely object. The nub of
the difficulty is presented by the false Fishers,
whose exciting presentations cover triteness

Ar AN NANncanco
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Such issues must be faced by all of us in
teaching, talking, and writing. As I prepare
this essay, I ask myself the unanswerable
question whether the anecdotes and quota-

tinne | 11ca tn tru tn Loon uniire attantian mavu
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not be shameful and meretricious. The only
basic response, of course, is discussion and
more discussion. So I hope that my remarks—
shameful and meretricious though they may

ha__will ctimulata cama af vnnn ta diconce
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these difficulties with the use of words at a
depth you do not ordinarily plumb.

In The Small House at Allington, Anthony
Troliope, writing about his Plantagenet Paili-

cor__lator ta heoame nrima mlnlcfnr__.ac a
ST FALTE WU UULUIT  pPaaiiils IRazioala a

young man, notes: " Statistics were becoming
dry to him, and love was very sweet. Statis-
tics, he thought, might be made as enchant-
ing as ever, if only they could be mingled

with lave

YVatii sV

I digress for the sake of love to a brief dis-
cussion of one of the more fas_cinating words
in stakistics the word “normal.” We have in

N oa: R S N
statistics the normal distribution and the nor-
mal equations. In other parts of life there are

normal schools, normal hydrocarbons normal
ranges in medicine, and (some time ago)
“back to norma'lcy" asa poiiticai siogan The

~ Q 1 A
C. §. Lewis passage guoted eaniier mentionea
the normal cabbage.

To call the normal distribution normal is
more than an arbitrary naming; a normative
aspect is one that persists. Some statistics
bawtbhnnle il v ten blic danada eni
lCAlUUUl\b puUllDllCu c Cif 111 L1ID Ul auc llll)'
Iparjmglv say that the normal distribution is

so called because "it is the distribution nor-
mally encountered.”

S: STATISTICS AND PROSE

statistics at the University of Wisconsin, and 1
have been trying to track it down, with partial
success, by starting with the writings of Sir
Francis Galton. He wrote about the normal

distribution at great lenoth and with an

AILL KRS A LRAR Hivar slaigiia, aLls WAL K4

amazing range of elegant variation. Among
the terms he used were “‘the exponential dis-
tribution,” “‘the law of error,” “the law of de-
viation,” “the Gaussian Law,” “the law of
ctatictical psonctancy

nd of co “th
a ocnuree the
Stalisula: conswancy, ang, ¢l course, ne

normal law,” the last first used by Galton in
1877 as far as we can find. Karl Pearson
claimed at a later time that he himself had
coined the term “‘normal’ as a neutral word
to avoid the chauvinistic competing nation-

QAVUA vaaU vaiGa v ....u‘.v, Lo Ress 12432022

alistic “"Gaussian”’ and *‘Laplacian,” but it
seems to us that his memory was wrong.
Our current hunch is based on the observa-
tion that Galton and his contemporaries,
when writing of the normal distribution, not

when writing of the normal distribution
only used terms like “the exponential distri-
bution” but, to avoid monotony, brought in
vaguer expressions: “‘the usual distribution,
PRURURIGIE, RSy S L TN

i . o an
lllU Lullllllullly CllWlullcxcd dlbuxuuuuu ariu,
of course, “the normal distribution.” (In-

deed, ‘normal” in that sense was used still
earlier, in 1873, by Charles Sanders Peirce,
the great American phllosopher and statlsn-
cian.) We think that somehow “normal” won
out among the synonyms. Why should it have

AL 2222028 R 2 Y IIRAR YIS

won? I speculate that “‘normal” is a word
with powerful, positive connotations because
of the ambiguity between its two meanings:

cormatbiog dasizahla and (9) enmathineg

\1/ somewning Gesiracie and (&4, someuing

commonly found. A major theme in our cul-

ture, after all, is the desnrablhty of what is
commonly found, so the two senses reinforce
each other.
Tha Lickn ory ~F
lllc DY y vl I.llb

related to that speculation. Why should a
teacher training institute be called normal?
Presumably because it is a model, but a
modei for what? For other [eac'ner training

inctitinbac? Whan Qtiolar an LD aas to look
MISUITUES T Vv ol SUR:CT &llv i Urgai 10 100K

into this question, we were told that the term
went back to the founding of the Ecole Nor-
male by Lakanal in 1794 during the French
Revolution. Yet we quickly found that the

torm want haolk at loact to ugace in VIP“HQ mn
Wi WENv Sadlk ac 8ast 10 Bsage L ienna n

1770 by an ambitious pedagogue named
Joseph Messmer. As part of Maria Theresa’s
educational reforms, Messmer soon became

tha term “normal cohanl”’

¢
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lhe origin of the pnrase ‘normal distribu-  head of the first Normaischiuie, a scroo: 1ot
tion is unclear. Stephen Stigler, professor of  youngsters to serve as a model or norm. To it




was attached a teacher training establishment
that used the school for practice and observa-
tion by student teachers. As time went on, the
chiftad fr

vund Huvllua} apyaf\,u-.ly SH€a Irom thc
model school for kids to the school for teach-
ers. After all, teachers are older, bigger, and
tougher; is it surprising that they should ap-
propriate the best adjective? Soon the term

be annplied to teachers’ schools even
came l\l UT app WO (Calniers SCnlois even

without children.

I turn next to difficulties of wording in the
public documents of government statistical

aogenciag Tl’\nce ngon{npc hQ\ID cpnnla' prn"‘\_
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lems with maintaining objectivity, in part be-
cause of pressures—at any rate, feared pres-
sures, or alleged pressures——stemmmg from

pd[’llbdll [)Ull[l(,b iﬁ d(](ll[l()n governmenr
rlnmlmpnfc issue as a rnlp frnm Qgpnmnc not

individuals, and their official status requires
at least a strong attempt at impersonality.
One need not be a natve Marxist or a cyni-
al marketing expert to agree that cultural
redispositions affect government statistics at
undamental levels. Even such concepts as
the household, head of household, address,

mantal status race and SO on are reﬂectlons

cult!es as that r‘nlh r creaks groan
changes. Individuals without fixed addresses
or attachment to specific households, for
example, may cause irritating definitional
nrahlame AMatbar at nh wwnvren far cuin
VlUUl\/IllD- lVla‘\DlJ 5(;‘ lllu\al‘ YWuUILDT ‘Ul JuLii
studies as crime victimization surveys, in
which respondents are asked about crimes
against themselves or their families. What
one person may regard as a forceful attack
mav not he so regarded by another and if
llla} HUL UL OV 1O (<SR VIVIVY Uy clll\ll.llbl allu 11
that difference is confounded with other char-
acteristics (of income, education, and so on),
tresh problems of interpretation arise.
Transition from a table of numbers, per-

hanc ”ﬂn rncn]fc of a survev to a statement in
aaps (a SUILS UL a SUuivey, 10 & S{aCiiidny ihi

words is rarely simple. The monthly employ-
ment tabulations of the Bureau of Labor Sta-
tistics, the monthly consumer price index
figures, the periodic tabulations of crime

frnnnnnﬂu:c Imnl\rfc and aynarte enhanl reo-
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istrations, and so forth are typically accom-
panied by statements in words of what they
mean. How is thls to be done? W I
important numbers, the major shi
month or last vpar?

Here enters a standard ambiguity. Should

o
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importance of changes be measured statisti-
cally——say by statistical significance via multi-
pies of standard errors of differences—or sub-
stantively according to their economic,
criminological, or other import? Perhaps by
both. A basic trouble with substantive import
is that it-is relatively more subjective, and I
suspect that in many cases statistical signiﬁ-
cance is the p-imary Teqijirculcut for mention
of a change as part of a routine transition
from numbers into words. Of course this can
get one into classic troubles. For example, it
might happen that both white and nonwhite
unemployment shift less than 1.6 times their

standard errors (or whatever the conventional
multiple is), yet total unemployment shifts
more than 1.6 times its standard error.

m the early seventies, the Bureau or Labor

e
ics nuced fhn term un‘nlﬂnan!‘ or at
1S U1SseQ SIgningany,

.

least “non-significant,” in its releases, with-
out making it clear whether statistical or sub-
stantive significance was intended. Recently
the bureau seems to have dropped the word

“significance,” usually contenting itself with
ﬂat statements, sometimes qualified by modi-
fiers like ''slightly” or ‘‘relatively small.”

That hardly setties the issue, for there have to

TR Vs Al o o daoal . o Lifa
be policies about when a level or a shift
should be mentioned. and in what terms.

e, an4 it 22

The problem for the agency is drfﬁcult On
the one hand, it can hardly be guided by a
fixed algorlthm in gomg trom numbers to
intervention creates sublecthtv that may he
marvelous in itself but may also distort and
disturb. One can imagine the discussions at
the Bureau of Labor Statistics about these
matters; I surmise that thc)« aic yrutlautcd
and heated, vet they give rise to extraordinar-
ily sober, almost inhuman, prose. Presumably
such prose is used to help maintain objectiv-
ity and professional integrity, but one may

n/nnr‘nr u,"’\n”-ynr nhrnnh\nf\) in curnh mnH-nrc ic
Sulil INawels

ever possible. The very choice of things to
mention, the order in which they are men-
tioned, the choice even of sober adjectives
and adverbs, and so on, all have inevitable

cnlfnnr\h\;p n]nmnnfc I scuogect that a nublic
- SUggesy tnat a pulic

22102185

document explammz how the Bureau of La-
bor Statistics (or any_agency) goes about mak-
ing the transrtlon from numbers to words
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tics could somehow be done by an algorithm,
then we might examine the algorithm and
make judgments about it. Alas, or perhaps

nnnnnn h algorithm seems likely. Vari-
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ations in the background of the data and in
the goals of the analysis stand in the way. Be-
sides, how can an agency recruit and keep
good anaiysts without giving them personai

ac far oroan fnre
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In one approach by the National Center for
Health Statistics, the text of a report is broken
into separate statistical statements that are

PN POy o | Bun tunae Tha Bret buno ic a
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simple characterization, for example: “The
average length of illness for males was elght
days’’; the second type is a single comparlsgn,

for exampie: “"Males were ili on average for
tearn Aa 1~ tha famanlac ”’ T‘mon rnlnc

twwu uaya l\lll Dl \llﬂll ACAIEQAIV O, Py viegy

are applied related to underlying sampling or
measurement error. In a simple character-
ization, for example, the coeflicient of varia-
tion must be no more than 25 percent. For a

mnarison  there must he ctatictical
Jlll6l‘v comparsen, el staiisticas

significance at the 5 percent level.

One reservation about such a procedure is
that it atomizes a report into little single
statements without much attention to pattern

ar intarralatinnchine One mav alcn wonder
v lll‘\/ll‘dl“llvllolllyo NS AE  As ’ Y wrAsvAw A

about the effect of any set of rigid rules. Spe-

cification of a particular significance level, for
example, seems constraining, even though
editors of some scientific journals do it, and

sven fhr\nn‘h clnnlﬂr\onm ]Avol |c cnonlgnr‘ in
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one set of HEW equal economic opportunity
regulations! A different kind of concern is
about statements that might have been made
but were not.

Statisticians know that words are important
to statistics, yet surely their importance is
not fully recognized. Self-conscious empirical
studies of the meanings conveyed by variant
ways of discussing statistics ought to be en-
couraged. It seems ludicrous for us to be
concerned about exact significance levels,
accuracy of standard errors, robustness of
Bayesian procedures against fluctuation in
prior beliefs, and se on, and yet to throw
away all that exactness through our lack of
concern about what gets communicated in
the words we use—to each other and to our

wider puuu(,b vy ao statisticians so se 1
mn‘{p cl'nrhpc {\F mn\_/pvpd mpangnas? ldg _T!Qf

of conveye g t
know, but I take as a possible rallying cry a fi-

nal quotation from Ralph Waldo merson

who says in his essay ~The Poet “Words
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