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ME ASUR ING: Sh rinking kilogram sows mass confu sion in labs

The article EM0303 reprint e dbelow is a rem inde rof the fun d a m e n tal impor tanc eof sta n dar ds to the con cep tof measur ing.

* The article EM9810 about se lf-estee m, reprint e don pag es HL42. 2and HL42. 3, provi des a con trast to EM0303 by illust r a-
ting mea s urement issues that can arise in theabse nceof standards; such issues are often of con cer nwith mea s uring in the
hu man scie n ces.

* The article EM0210Ne wsc oring sys te mwoul d have ice dth egol d fo r th eCanadi ansabou t ju dging figure skating, reprint e d
on pag es HL42.4 and HL42. 5, is another ins tanc eof mea s urement issues arisi ngin the abs enc eof standards.

* The article EM0208Better off redabou t the tou t e dhealth ben efit s of drinking red wine, reprint e don pag es HL42. 5and
HL42.6, inv olves ove r lap ping (st atis ti c a l) is s ues of cau s ation and measuring – see als o the article EM9411The attack on red
wine’s hearty rep uta tion on the ove r leaf sid e(page HL1 3.2) of Statis ti c a lHighlig ht #13.

EM0303: The Globe and Mail, May 27, 2003, page sA1, A14

Sh rinking kilog ram sows mass con fusion in labs________________________________________________
Quest for exact kilogr aminvolves cou nting atoms

BY OTTO POHL
BRAUNSCHWEIG, GERMANY

The kilogr am is getting lig hter, scie n-
tis t s say, sow ing pot entia l conf usi on
ov er a range of scie n tific endeavou rs.

The kilogr amis defi ned by a pla t i num -ir i-
dium cylin d er, cast in Engla n din 1889. No
on eknow swhy it is she dding weight, at lea st
in comparison wit h ot he rrefe renc eweights,
but the change has spurred an int e rnation a l
search for a more stable defi nit ion.

"I t’s cer tainly not help f ul to have a stan-
dard that keeps changi ng", said Pet e rBe cke r,
a scie n tis t at the Federal Standards Labora -
to ry in Braun schweig, an ins titutio n of 1,500
scie n tis t sde dicated entirely to improvi ng the
ability to mea s ure things pre cis ely.

The kilogr am’s app are n tlo ss of 50 mic r o-
gr ams (le ss than the weight of a grain of salt)
is enoug hto disto rt scie n tific calcula t ion s.

Mr. Becke r is lea ding a team of int e r-
nation a l re searche rs seeking to redefi ne the
kilogr amas a number of atoms of a selec-
ted ele ment. Other scie n tis t sare dev elo ping
a competing technique to defi ne the weight
using a complex mechanism known as the
wa t tbala n ce.

The final recom mendation wil l be made
by the Int e rnation a lCommit tee on Weights
and Mea s ure s ,created by int e rnation a ltreaty
in 1875. The age n cy keeps the int e rnation a l
refe renc ekilogr amin a heavi ly guarded safe
in a château outsid eParis.

It is visit e don ce a year, unde r st rict secu-
rity, by the only three people to hav ekeys to
the safe. The weight change has been not e d
on the occasio ns it has been rem ove d fo r
mea s urement.

The race is wel l un d er way to det e rmine a
new standard, alt hou gh at a mea s ure dpace,
si nce cre ating reliable mea s urements is such
pain staking wor k.

The kilogr amis the only one of the sev en
base units of mea s urement that stil l ret ain s

it s19th -centur y defin ition. Ove r the years,
scie n tis t s have redefi ned units such as the
metre (first base don the earth’s circumfer-
enc e) and the secon d (c onc eiv ed as a frac-
tion of a day). The metre is now the dis-
tanc e lig ht trave ls in 1/299,792,458th of a
se con d, and a secon dis the tim e it takes for
a cesium atom to vib r ate 9,192,631, 770
times. Each can be mea s ure dwith rem ark-
able pre cisio n, and, equ ally impor tant, can
be reprodu c e danyw here. The kilogr amwa s
conc eiv ed as the mass of a lit re of wat e r, but
mea s uring that accur ately prove d ve ry diffi -
cult. Ins tea d, an Englis h goldsm ith was
hi red to make a pla t i num -ir idium cylin d er
that wou ld be use dto defin ethe kilogr am .

A tot al of 80 copie sof the referenc ekilo -
gr am have been cre ated and dist rib u t e dto
signato rie s of the metr ic tre aty. The some -
time col our ful his t ory of thes esm all metal
cyli nde rs unde rscores how long the world
ha s us ed the same defin ition of the kilogr am .

Some of the metal plu gs were issued to
coun tries that lat e r vanish ed, such as Ser-
bia and the Dutch East Indies. The Jap an-
es eha dto sur rende rthei rs after the Secon d
Wo r ld War. Ger many has acqui red sev eral,
in clu ding the one issued to Bav aria in 1889
and the one that bel o ng ed to East Ger many.

To updat ethe kilogr am ,Germany is wor k-
ing wit h scie n tis t s fr om cou ntr ies inclu ding

Au s trali a, Italy and Jap an to produ c ea per-
fe ctly rou nd one -kilogr am si licon cryst al.
The idea is that by knowing exactly what
at o ms are in the cryst al, how far apart they
are and the size of the ball, the number of
at o ms in the ball can be calcula ted . That num -
ber then becomes the defin ition of a kilogr am .

To sep arate the three iso t opes of silicon,
Mr. Becke r and his team are tur ning to old
nu cle ar-we apons facto rie s fr om the for mer
Sovie t Un ion, whe re cent rif uges onc eus ed
to make hig hly enriche dur anium are able to
produce the requi red pur ity of silicon.

"We need so many nin es," Mr. Becke r
said, and the Sovie t ur anium processors are
on eof the only places to get them. "Wit h the
Russia ns, we’re getting about fou r of them"
– 99.99 per cent pure silicon 28.

A test cryst alha sbeen produ c e d, and Dr.
Ar nol d Nicol a us, anot he r scie n tis t at the
German standards laborato ry, is responsib le
fo r mea s uring whether it is per fectly rou nd.
He has mea s ure d the cryst al in a half-mil-
li on places to det e rmine its shape.

It’s probably the rou ndest item eve r ma de
by hand. "If the earth were this rou nd,
Mou nt Eve rest woul d be fou r metres tall,"
Dr. Nicol a us said.

An int rig uing charact e ris ti c of this smoot h
ball is that the re is no way to tel l whet her it
is spinning or at rest. Only if a grain of dust
la n ds on the sur face is the re something for
the eye to track.

Bu t scie n tis t sfr om the United States, Eng -
la n d, Franc eand Switzerland say the challenge
of calcula t i ngthe exact number of atoms in a
si licon cryst al is too impre cis e with today’s
technol ogy, so they are refin ing a technique
to calcula te the kilogr amusing vol tag e.

"Mea s uring ene rgy is easie r than cou nting
at o ms," said Dr. Richard Stein er, a scie n tis t
at the Nation a l Institute of Standards and
Te chnol ogy in Gaithersb urg, Md.

Ne wYo rk Times Ser vice

It i s visit ed onc ea year,
under str i ct secur i ty, by
the only three people to

have keys to the safe.

..... cre ating rel iable
me asurements is such

painst aking wor k.
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PSYCHOLOGY Self-esteem lose sit s lu str e
BY K IRK JOHNSON

The New Yor k Time s

SELF-ESTEEM had it all, onc e. Com mon sense and res earch
sh owe dthat people who did best in life fel t good about them -
selves, and it seeme da sho rt leap to con clu de that the rev erse

mu s t also be true: If successful people enj oye d high self-est e em,
then hig h self-est e em wou ld fos ter success.

Students woul d do better if they had more self-est e em. Emplo y-
ees wou ld wor k harder. Gir ls who fel t infer ior becau se of poor
body image or mat hphobia wou ld gain from self-est e em train ing.

By 1986, when Califor nia cre ated a com missio n to bol ster self-im-
ag eas a statewide goa l, the con cep tha dbeco m ea popculture phe -
nomen on. Cele brated in the media, in poli tics and in school s, self-
est e em had become an end in its elf – a com modity, like exp ande d
memo ry for a personal computer, that cou ld be ins talled in a do-it-
yourself upgr a de.

Bu t self-est e em is hav ing image problems thes edays .

Re search is indicating that it is not in and of its elf a strong pre dic-
to r of success. Criminals and juvenile delin que n t s ,it tur nsou t, often
have hig h self-est e em. New mov ements in edu cation hav eblame d
the empha sis on self-est e em for students’ failu r es in learning.

"Self-est e em became mixe dup in a whole ser ies of issues, and peo -
ple want e dit ove r", says Arthu rLevi ne, presid e n tof Teache rs Col lege
at New Yor k’s Columbia Unive rsity.

Bu t self-est e em is by no means dea d, res earche rs say. The deep
tradit ion of indivi d ualism guarant e esthat est e em or one of its many
variants – from posit ive thinking to self-effic acy – will persi st. What
ha schange dis that self-est e em as an idea and a socie tal force has
lo st its unifie d champi ons and to a great deg ree its ability to be suc-
ci nctly defi ned .

ev ery aca demic crave s– num erical measurability.

At the same tim e, some seg m e n t sin socie ty, especia l ly the fem inist
move ment, sei zed on the idea that low self-est e em among many gir ls
and women cou ld and shoul d be raise dthroug htrain ing.

Bu t the zenith for self-est e em, often identifie d as the Califor nia pro -
je ct, was probably als o the beginning of its undoing.

Conf ron ted with the fact that self-est e em had become a goa l fo r
public school sand socie ty, rat her than a res ult of achieve ment, res ear-
che rs realized they had no proof that the pat hof logi c re a l ly wor ked
that way. If you improve d a person’s self-image, did that transla te
in t o bett e r behaviour? By con trast, did life’s los ers really hav epoor
self-est e em?

"The idea of self-est e em is so ing raine din our cul ture, it’s pre sum ed
to be a real thing insid e the hum an con d ition," says Tim othy Owe ns,
an associat eprofes sor of sociology at Indiana Unive rsity. "Bu t it got
ov erblown on bot hends – socie ty’s and the aca demy’s ."

In psychology, the idea has gaine dgr oun dthat the re is no cohe rent
self at all as people gen erally think of it, but rather a ser ies of selves,
li ke mir rors that reflect different aspects of an indivi d ual’s conne c-
tion to the world.

"The criti c a l notion of the unifie d self whose lev els can be fixe d–
that idea has ende d," says Kenneth Ger gen, a psychology profe sso r
at Swarthmore Col lege in Pennsylvania.

At the same tim e, the idea that hig h self-est e em is the exc lusiv e pro-
vi nce of those wit h admir able achieve ments has been rej ect e d as
si mply wrong . Studie s of gang members and criminals fou nd their
self-est e em – rei n forced by peers or law les sness – to be as hig h as
that of any ove r achieve r.

An othe rstudy crush e sthe idea that welfare women become preg-
nant to boost their self-est e em. Other studies fou nd dis t ortio ns in
how self-est e em statis ti cs hav ebeen gat hered .

People, res earche rs con clu de, are not the sim p le calcula tors of wor th
Li ke IQ tests and SAT sco res, self-est e em

ha sbeco m ebut one gau g eto indicate suc-
cess in col lege or life.

"A dozen years ago, res earch was showing
heavi ly posit ive things about hig h self-est e em,"
says Roy Bau mei ster, a psychology profe sso r
at Cleve l and’s Case West e rn Res erve Unive r-
sity. "Si nce then, que s tion shave been raise d
abou t the size of effects, the direction of effects
and whether in fact it’s a mixed ble ssi ng to
ev en hav ehigh self-est e em."

Even before Wil lia m Ja m e s ,the Harvard pro -
fe sso r, philo s opher and psychologi st, inv ent e d
the ter m self-est e em in the lat e1800s, peo -
ple hav e wo rship ped the con cep t of self.
The wil l to do, to achieve, to improve, was
st aine din t o the cul ture along wit h it s icon s–
Ho r atio Alg er, Dale Car negie, rag sto riches.

There were other idea sof psychology, such
as ali enation, wit h it s darker, more Eur opean
nu ances. But it was bright-eye d, optim istic
self-est e em that cau ght on.

It was not until the 1960s, when new ana -
ly tic tool swe re dev elo ped to mea s ure self-es-
teem, par ticularly the Ros enber gscale, dev el-
oped by Mor ris Ros enber gat the Unive rsity
of Mar yla n d, that the idea really took root.
The scale, base don 10 que s tion s, cre ated what

The Ros enber gSelf-Esteem Scale is base don 10 que s tion s. Re spondents are aske dto
strongly agree, agree, disag reeor strongly disag reewith thes eit ems.

1. On the whole, I am satisfie dwith mys elf.
2. At tim e sI think I am no good at all.
3. I fe el that I hav ea number of good quali tie s.
4. I am able to do things as wel l as mos tot he rpeople.
5. I fe el I do not have much to be proud of.
6. I cer tainly feel usele ss at tim e s.
7. I fe el that I am a person of wor th, at lea stthe equ al of others.
8. I wish I coul d have more respect for mys elf.
9. All in all, I am incli ned to feel that I am a failu r e.

10 . I take a posit ive attitude toward mys elf.

Half the que s tion s are phrase dposit ive ly and half negative ly. For the posit ive ly
phrase dqu estio ns – numbers1, 3, 4, 7 and 10 – sco reas fol low s : St rongly agree, 4
poin t s; ag ree, 3; dis agree, 2; strongly dis agree, 1. For ne gative qu estio ns – numbers
2, 5, 6, 8 and 9 – rev erse the sco ring so that strongly agree is wor th1poi nt, and so on.
The maximum is 40 poi nts, the minimu m10 .

Mo st people in the gen eral popula t ion sco rein the 30-to -40 range. A mu ch sma l ler
number are in the 20s. A score of 10 to 20 is often associat e dwith cli nical depres -
si on, according to Tim othy Owe ns of Indiana Unive rsity.

Sour ces: Conc eiv ing the Self by Mor ris Rosenberg (Basi cBooks, 1979); Timothy
Owen s.

Gauging Self-Esteem
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ME ASUR ING: Se lf-es tee m loses its lus tre (c o ntinue d1)

that the Ros enber gscale mig ht indicate. Some people achieve gre at
things in life while gripped by feeli ngs of wor thle ssn ess. Others set
low standards and feel gre at.

In the end, says Alber t Ba n dura, a psychology profe sso rat Stan-
fo r dUn ive rsity, in his 1997 bookSelf Efficac y: The Exercise of Con-
tr ol, "self-est e em affects neit her personal goa ls nor per for manc e."

Self-est e em became a cor nerstone of the fem inist critique of socie ty
begi nning in the 1960s. But many fem inist thinke rs now say that try-
ing to raise the self-est e em of gir ls and women may be self-defeating.

"Early fem inism went in the direction of sayi ng, ‘Giv e ev ery gir l
asse rtive nes strain ing so she can get in the re and compete,’ and that
ma de some sense at the tim e," says Judith Jordan, a psychologi st at
Harvard Medical School and directo r of train ing at the Stone Cent e r
fo r women’s studies at Wel lesle y College. "No w we say, ‘Why are
we accep ting that as the nor m,why not change the nor m?’"

Ju dit h Bu tle r, a profe sso rof rheto ric and comparative lit e r ature at the
Un ive rsity of Califor nia at Berkeley, adds: "If you take an 11-ye ar-ol d
gi rl who’s got faili ng self-est e em becau se her friends hav e name
cl othes or fanc y haircu ts,the real issue is to get that 11-ye ar-ol d gi rl
to think criti c a l ly about how fem ininity is defi ned in the culture."

One of the great paradoxes of self-est e em is that, in poli tics at lea st,
cons ervative sare the people who came to oppos eit. An idea that
ha d, in earli er incarnation s, been draped wit h all the trappings of
bootst r apping indivi d ual self-improve ment became, ins tea d, associat e d
with liberal value sand poli tical cor rectnes s,perhaps becau se of its
surge to prominenc ein the unr uly 1960s.

When edu cation came unde ratt ack in the 1990s becaus eof decli n-
ing achieve ment, says Columbia’s Prof. Lev ine, con ser vative sle d the
charge aga inst "all the things that looke d different, whether thos e
things were ele ctive cur riculu m or whole langu age, or self-est e em or
mu lti c ultur ali sm – all became items to be att ack ed becau se they
repre sent e ddeparture sfr om the tried and true of years past."

The mov ement in edu cation toward hig her standards – visib le eve ry-
where from New Yor k Ci ty pub lic school s to effor ts in Washington
to cre ate U.S. edu cation standards – has shifted the empha sis toward
achiev ement. The new vie w look stoward the world, rat her than the
self, and toward res ult s rather than motiv ation.

Richard Elm ore, a profe sso rof edu cation at Harvard who has been
wo rking wit h the New Yor k Ci ty pub lic school sys tem ,says self-es-
teem – origi nally posit e das a way to hel pun d erpriv ile g ed students –
mu t ated into a kin d of crutch that exp lain ed and eve nreinforced low
achiev ement and low per for manc e.

"F or mos tteache rs, self-est e em is a theor y they inv ent to cov er the
fact that they hav elow expectation sfo r kids ," he says . By con trast,
the premise of an exper iment alprog ram in a dist rict that inclu des
mu ch of Manhatt an’s poor Lowe r East Sid e, is to train teache rs to
"accep tno exc u ses" and to expect the same lev el of achieve ment re-
qu ire dof any middle-cl ass student.

Deanna Bur ney, a for mer princip al who helped put the Lowe rEast
Si de progr amtoge the r, says : "We’v e le da lot people ast r ay about self-
est e em – chil dre n fe el good about themselves when they can rea d
and write."

A maj or statis ti c a lthem eof the article EM9810 reprint e don the facing pag eHL 42. 2and above is measur ing – in this in-
st anc e, a hum an characer istic (i.e., a resp onse var iate) des cribed as se lf-estee m. A mea s uring in strumen t is the qu est i on-
naire give nat the lowe r right of the facing pag eHL 42. 2; what (at lea stfo rma l ly) are the oth er thre eco mponents of the
mea s uring process unde rdiscus sio n?

• Which two components of this mea s uring process are likely to be thesa m eentity in practic e? Dis cus sbr ief ly how this
id e n tity mig ht affect the per for manc eof the measuring process.

1

Discus scr iti c a l ly the que s tionnaire, giv en at the lowe rright on the facing pag eHL 42. 2,fr om the perspective of obtaining
truthful re spons es.

• To whi c hcatego ry of error wou ld untr uthful respons es giv e rise?
−− Outlin ewhet her, unde rconc eptual repetit ion, unt ruthful respons es wou ld be likely to lea dto measuring inaccurac yor

mea s uring impre c isi on or bot h.

2

Comp are and con trast the statis ti c a lis s ues raise dby measuring processes base don que s tion ing hum ans to quantify lev el of:

• a psychologi c a lcharact e ris ti c (s uch as self-est e em) ;

• know ledge of a sub ject are a(s uch as scie n ce or geogr aphy) – see als oSt atis ti c a lHighlig hts #93 and #36;

• a par ticular cla s sof activ ities (su ch as lei sure pursuit s or sex ual beh aviour);

• cons ume rspending on: −− du rable hou seh old items;
−− alco h ol and tobacco;
−− food;

• an unaccep table beh aviour (su ch as illega ldr ug use, theft or cheating on tests).

3

Causation is another statis ti c a l is s uein the article EM9810 reprint e don the facing pag eHL 42. 2and above (as wel l as in
the article EM0208 reprint e don pag es HL42. 5and HL42.6); outli ne how this issue arises in the article EM9810 .

• Which (two) parag raphs of the article EM9810 best capture the causation issue? Exp lain brief ly.

4

The article EM9810 reprint e don the facing pag eHL 42. 2and above is als o us ed in Fig ure 8.8e of the STAT 220 Course
Ma ter ials and Fig ure 3.5e of the STAT 332 Course Mat e ria ls; the other thre ear ticle sEM0303, EM0210 and EM0208 reprint e d
in this Highlig ht #42 are use din the STAT 231 Cou rse Mat e ria ls in, respectiv ely, Chapt e rs 6, 6 and 11.

Fo rQuestio n 5 on pag eHL 42. 5: * Estimating: a process whi c hus esst atis ti c a ltheory to der ive the dist rib u tio n of an es tim ator
and data to calcula te an (in ter val) es tim ate.
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Ne wscor ing sys tem would have ice dthe
go ld fo r the Can adians_____________________________

It’s the eter nal que s tion when it comes to skating competition s: Can the bia sof judge s
be det e ct e dand eli min ated? STEPHEN STRAUSS fin ds that something called the Ras ch

mea s urement may do the trick

While much of the telev isi on vie wing
wo r ld gagg ed when Jamie Salé
and Dav id Pel letie r we re judge d

Olympic silve r but not gol d me dalsk aters
this week, a sma l l subs etof statis ti cia ns was
probably giv ing a sile n tyi ppee.

An othe r scor ing con trove rsy means an-
ot he rbatch of num erical papers att emp ting
ye t ag ain to resol ve figure skating’s eter nal
qu estio n : How do we deal wit h that rog ue
Russia n ju dge?

This is not exagg eration: In the early
1990s, an entire ses sio n of an Ame rican
St atis ti c a lAs sociation’s annual meeting was
devo ted to ice -sk ating judgi ng.

The "Russia n ju dge" in this con str uct is
not lit e r ally a Rus sia n, but sim p ly any judge
whos eim par tia lity is ove rwhelm ed by one
or another non -sk ating facto rs. In the era of
the Iron Cur tain, it was wid ely assume dby
We s ter n sk aters that Easter n Euro pean
ju dges had col luded to fix the eve n t s fo r
Russia nor other Com mun is tcoun try skaters.

So the que s tion becomes: Can one make
a sco ring sys tem so refi ned that it cat ches
vo te-rigg ing and compens ates for it? The
answe r ap pears to be bot h an unquali fi ed
"yes" and a quali fi ed "maybe not."

The unquali fi ed "ye s" is as fol low s . Com-
puter ized statis ti c a l technique sthat are spe -
ci fi cally desig ned to uncov er and compen-
sate for judgi ng preju dic e alrea dy exi st.
And some have alrea dy been appli ed in a
post facto sens eto figure skating.

Fo r in stanc e, in 1997, Marilyn Looney, who
is in the department of phy sical edu cation at
No rther n Il li noi s Un ive rsity, took the hig hly
disp u t e dre sul ts of the 1994 women’s Oly m-
pi c sk ating final and sub jected them to what
is known as the Ras ch mea s urement.

This statis ti c a lweighting for mula, first pro -
pose d by Danish statis ti cia n Georg Ras ch
in the 1960s, has achieve dgreat cur renc y in
education a l testing, in whi c h it is use d to
sm oot hou t the effects of hard and easy grad -
ers on medical or dent alcer tific ation exa ms.

What the progr amtr ies to do is bre a kdown
the judgi ng process into discret eelem e n t sthat
take into con sid eration the judge s’ i diosyn cra -
si es and the progr am’s technical diffic ulty.
Mave rick ratings can be flag ged and their

influe n ce on the final sco res calcula ted .
Looney repor ted that in a Ras ch-adju s-

ted unive rse second -place winne rAmer ican
Na n cy Ker rig an shoul d have beaten out
Ukrainian Oksana Baiul for the gol d me dal.

In answe r to the que s tion of what a Ras ch-
type analys is wou ld hav emeant for the Salt
Lake City Oly m pics, Mike Lin acre, a U.S.
st atis ti cia nwho was Looney’s con sul tant for
the earli er wor k, has don ea sim p le compu -
tation of the "prej udic e patt e rn" at wor k in
the judgi ng.

Ta king into con sid eration the ave r age sco re
fo r each progr am ,each task, each judge and
each competito r, Lin acre produ c e dfo r The
Glob eand Mai l a statis ti c a lpi cture of bia s.
Ju dge sfr om fou rcoun tries – Rus sia, Franc e,
Ukraine and Pol and – were ove rwhelm ingly
le n ient on Rus sia n sk aters and just as ove r-
whelm ingly tou gh on Cana dian skaters.

"You can see there is a block vote by fou r
ju dges and it is als o surprising to see that
the Poli sh and the Ukrainian judge s we re
mo re le n ient on the Rus sia ns than on their
ow nsk aters," Lin acre says .

What the initia l pass at the Ras ch progr am
does not tel l you is why this patt e rn occurs.

In 1996, Mon tre a lst atis ti cia ns Bryan Camp-
bell of Con cordia Unive rsity and John Gal-
brait h of McGill repor tedthat their inv esti-
gation of Olympic figure skating stret ching
fr om 1976 to 1994 indicated that all judge s
tende dto fav o ur skaters from their own cou n-
tr y, but that nation a lism was inv ersely rela ted
to the ability of the skaters bei ngju dge d.

If a skat e rwa son eof the top six in his or
he r cl ass in the world, that exc ellenc e tw ig-
ge dnation a lprej udic e. Howeve r, if "you didn’t
have a shot at any of the medals, the judge s
ap peare dto be unbia s ed," Galb r aith said.

In spi te of all thes ecave ats, the que s tion
rema ins: Cou ld better number crunching
have cau ght and cor rected the preju dic e
patt e rn that Lin acre tur ned up? According
to at lea stso m est atis ti cia ns, if the Salt Lake
Ci ty sco res had been sent throu gh a com -
puter ized Ras ch preju dic e filt e r, the newest
Olympic figure -sk ating fias co mig ht nev er
have occur red.

"The outco m ecoul d have been adj ust e d
fo r ju dges’ sev erity in real tim e after all the
scores were in. We do it all the tim e in
education a ltesting," says Mar yLunz of Mea -
surement Res earch Associat es, a Chi c ago
co mpany that uses the Ras ch approach in
me dicalcer tific ation s.

The res ult wou ld hav ebeen a process in

What the pro gram tri es
to do is bre ak down the
judging pro cess int o dis-
crete elements that take
into conside rat ion the
judges’ i diosy ncr asies

an d the pro gram’s tech-
nical difficulty. Mav eri ck

ratings can be flagge d
an d their i nflue nce on the

final scor es calcul ate d.

... the confidence you hav e
in any adj ustment is a

fu nction of the confidence
yo u have that you hav e

tr uly measure d judge pre -
judice in the first place.
Di ffe rence sin edu cat ion-
al judging seve rit y might
make use of hundre dsof

thou san d sof scori ng
patt erns.

Fo ur j udge m e nts – two
each for the short and long
prog rams – on 27 skaters
may simply not be a lar ge

eno ugh sample size for
a computer to make re-
adju stments free from

it s own statist ical biase s.
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which eve n the judge s who judge d coul d
not hav eknow n fo r sure who had won until
after thei r bia swa sco rre ct e dfo r.

And what wou ld a prog ram that adj ust e d
fo r hu man error – eit her int ende dor acci-
dent al– hav eproduced in medal ranking s?
"Thoug ht you wou ld ask this. Yes, a Canadi-
an victo ry", says Linacre, who is wor king for
a company that is dev elo ping Ras ch software.

Bu t maybe not, other statis ti cia ns say.
McGill’s Galb r aith poi nts out that the con -

fid e n ce you hav e in any adj ust ment is a
function of the confid e n ce you hav ethat you
have truly mea s ure d ju dgeprej udic e in the
first place. Differenc esin edu cation a lju dg-
ing sev erity mig ht make use of hun dre dsor
thou s a n ds of sco ring patt e rns.

Four judgments – two each for the sho rt
and long progr ams – on 27 skaters may
si mply not be a large enoug h sample size
fo r a computer to make rea dju s tments fre e
fr om its own statis ti c a lbia s es.

All of this ign ore s the fact that massiv e
cheating sim p ly skews eve ryt hing. "If all
the cou ntr ies put in the fix, I don’t know of
a model that can pick that up," Looney says .

Finally, while amo re so phis ti c ated statis ti-
cal approach mig ht make it harde r to cheat,
it may not resol ve what has been put for-
ward as the fun d a m e n tal judgi ng problem in
sk ating. Sco ring figure skating, the old sayi ng
goes, is like ask ing someon eafter seeing a
ballet : Who won?

This is something that Unive rsity of Chi-
cago economist Gil ber t Ba s s ett has thoug ht
hard about. In 1994, in conjun ction wit h col-
le ag ue Jos eph Persk y, he did an analys is of the
pres entInter nation a l Sk ating Union sco ring
syst em. Their exa m ination was inspi red by
what Persk y thou ght was nons ensical statis -
ti c a l flaws in an ice -sk ating competition in
which his dau ght e rha dparticip ated .

"We initia l ly thoug ht, ‘What a crazy sys -
tem they hav e in place.’ But after looking
hard at it, we arriv ed at a complet ely diffe-
re n ttake on the matt e r", Bassett says .

They con clu ded the pre sent sys tem , in
which , no matt e rhow many low ranking she
re c eiv ed, the skater who get sthe maj ority of
the first-place vot eswins , is les spron e to
bia sma n ipula t ion than sco ring sys tems like
the one use din gym nasti cs that knock out

the top and bottom sco res, or other ones
that take into con sid eration tot almarks.

"A l thou gh we find no his t orical evi denc e
that skating officia ls ev er had this in min d,
they hav epi cke da sys tem par ticularly wel l-
suit e d to ..... ser ve as a  met hod of statis ti c a l
estim ation," the U.S. pair wrote at the tim e.

As a fallou t of their initia l wo rk, Bassett
subs equ ently was part of a group of statis ti-
ci ans who had figure -sk ating judge sex pla in
to them what the judgi ng judge d. What
em erged was a sor t of cul ture of incompre-
hensi on. The statis ti cia ns easily unde rstood
how to int e rpret the numbers, but they
didn’t at all unde rst andhow the numbers
we re arriv ed at in the first place.

"Fig ure skating seems to me to be un-
ju dgable, but thes eguys came in and talked
as if they were Inuit and they had five differ-
ent words for snow. As if the re was obj ectiv e
mater ial that any one wit h re asonable abilit ies
coul d say that was the guy who won, he says
with amazement att aching to eve ry word .

"To me, beau ty is in the eye of the be-
holde r".

Discus scr iti c a l ly the stat ement in the secon dparagr aph of the rig ht-hand colum nabov e: ... they have picked a sys te mparticu-
larly wel l-suite dto ..... ser ve as a met hod of sta tis tical est imation," bearing in min d ou r two defin ition s(e.g., from pag eHL6.2
of Statis ti c a lHighlig ht #6 or pag es HL38.1 and HL38.2 of Statis ti c a lHighlig ht #38):

* Me asuri ng: the process use dto deter min ethe value of a variat e. (Se ethe bottom of pag eHL 42. 3fo r ‘Estim ating.’)
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In moderation, alc ohol can be good for you rheart, but what abou t re dwine’s anticanc e r
cl aims? AN DRÉ PICA RD un cor ks the truth about the win e’s allege dfull -bodie dbenefit s

L ou ise Larou che lov es a fine win e.
Sh ecan take up to an hou r breathing
in the eve r-changi ng bouqu et before

taking a sip, and spends cou ntles shours stu -
dying vin tag es.

"F or me, eve ry gla s sof win e is a jour ney,
a dis cov ery. It’s pure ple asure," she said.

As pre sid e n tof the Disciples of Bacchu s ,
an exc lusiv e Quebec City win e-lov ers’ clu b,
sh ecan indulge herself, and her hobby, in
rarefie dco mpany.

Bu t Ms. Larou che says the int ellectual stim -
ulation she get sfr om win edrinking is mat ch-
ed by the phy sical ben efit s.

Ye ars ago, she had dange rou sly hig h leve ls
of chole s terol in her blood. From her rea d-
ing, she knew that drinking win e wa sgood
fo r the heart.

Ms. Larou che star ted drinking two gla s s es
of win e daily. Her low-density lipoprotein s

(LDL), the bad chole s terol , fe ll. Her hig h-
density lipoprotein s (HDL), the good chole -
st e rol , rose.

"I’m the liv ing proof that win e is good for
you," Ms. Larou che said.

That alc ohol, con sum ed in moderation, is
good for the heart is no longe rin disp u t e.

Whet her it comes from beer, win eor spi rit s ,
alco h ol raises HDL. It is als oan anticoagu -
la n t. That means that a drinker’s arter ies
are les sli kely to clog, and a drinker’s blood
le ss likely to cre ate clo t s ,the princip al cau ses
of heart att ack sand stroke s.

Bu t wine, and red wine in par ticular, is
accorded all sor ts of other att rib u t es, many
of whi c hare in disp u t e.

Win e is said to delay the ons etof Alzhei-
me r’s , prev ent ulc e rs, provi de some protec-
tion from canc e rand eve nex tend lifespan.

Bu t all thes etouted ben efit s co m efr om

re search that dem ons trates association s, not
caus e and effect. As a res ult, the exper ts
are cau tious about thei r re commendation s.

"We’re caref ul to not advocat e drinking,
becaus e the evi denc eisn’t the re to do so,"
said And rea sWielgo sz, a spoke sma nfo r the
He art and Stroke Fou ndation of Cana da.

"B ut, if you do drink, do so in moderation
and it cer tainly won’t do any harm."

No t ex actly a ringi ng endo rsement. But, in
re c ent years, win econs ump tion has inc rea s ed
dramati c a l ly, at lea stin par t due to health
cl aims.

Dr. Wielg osz, who is als o a profe sso r of
me dicin e and com mun ity health at the Uni-
ve rsity of Ott awa, said that, person a l ly, he
will drink the occasio nal gla s sof win e, but
cer tainly not on a daily basis.

What he does do relig i ously is eat five to
10 ser vings of fruit s and vege table s a day,
and exe rci se reg ularly.
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"Eating a die t rich in fre shfr uits and vege -
tables is the mos tun ive rsal message we hav e.
The evi denc eis much stronge rthan for wine,"
Dr. Wielg osz said.

Bu t there is no doubt that, giv en a choic e
between a lov ely caber net sauv ign on and an
ex tra hel ping of broccoli, many people wil l
opt for the for mer.

The ent husia sm for wine as a heart-healthy
drink has its roots in the so-called Fre n c h
paradox . Ye ars ago, Dr. Ser ge Renaud of the
Paris-base dre search ins titute INSERM, pub -
li she d eye-popping res earch showing that,
despi te sim ilar fat intake, the rat e of heart
att ack s in Franc e wa s abou t on e-thi rd of
what it was in the U.S. To exp lain the
differenc e, he identifie d, as a key fact or, the
French custom of drinking win ewith meals.

Sub seque n tly, howeve r, other res earche rs
noted that a more sig n ific a n tdistin ction may
be the fact that the so-called Medit e rranean
diet fav o ure d by the Fre n c hfe ature s ma ny
mo refre shfr uits and vege table s ,mo redark
fis h (r ich in omega -3), and more olive oil
than the typical Nor thAmer ican diet.

The lei surely pace at whi c h they din e is
also indicative of a far les s st res sful life-
style, a maj or con tributor to heart dis ease.

St i ll, much of the debate about the health
benefit s of win e have been at the biochemi-
cal lev el. The re are a number of ele ments in
wine that hav egarnered scie n tific attentio n.

One is polyphen ols , which are fou nd large -
ly in the skin of red grapes. Res earche rs
have fou nd that the more polyphen ols in a
drink – and red wine has the mos t – the
lowe r the lev el of endot heli n-1 in the blood.
Endot heli n-1 is a sub stanc ethat cau ses arte-
ries to con str ict and, when too much is pro -
du c e dby the body, it can caus ear ter ies to
cl ogup and harden.

Poly phen ols als ohave an anti-oxi dant effect.
(There are, in the body, fre eradicals, oxyge n
at o ms that damag ecells; anti-oxi dants, like
vitamin E, preve n tthat cel l damag e.)

This has led some to cla im that win e ha s
an anti-agi ng quali ty. The re is eve na popu -
lar lin e of Fre n c hbeau ty produ cts that are
ma de wit h wine.

The evi denc ethat win e ex tends lifespan,
howeve r, comes from a Danish study. Re-
searche rs the re fol lowe d13,000 people for
mo rethan 12 years, and fou nd that moder-
at edrinkers were half as likely to die as non -
drinkers. That res earch , howeve r, looke dat
alco h ol con sump tion, and did not single out
wine as particularly ben eficia l.

An othe r im por tant ele ment in win e is
bioflav onoid s, whi c h also hav e anti-oxi dant
qu ali tie s. Bio flav onoid s are fou nd in grapes,
but in eve n mo re signific a n t qu antit ies in
berrie s ,particularly strawberrie s.

"The re’s much les srisk in ove r-con sum ing
st r awberrie s than win e," Dr. Wielg osz not e d

wr yly.
Quercitin is yet another compoun d in red

wine that has been singled out. It hel ps dilat e
bl ood ves s els , and preve n tbl ood clo t s.

Bu t the ele ment that has gar nered the mos t
att entio n is probably resve r atrol .

Re dgr apes produ c ere sve r atrol to protect
themselves from fungus, but there is evi denc e
that it can provi de some protection aga inst
canc e r. In laborato ry exper iments, it has in-
hibited the dev elo pment of canc e rin anima ls.

In people, the mos t co mpelling evi denc e
that win eprot e cts aga inst cancer comes from
the Harvard Nurses Study. In that long-ter m
re search ,women who drank moderately (1½
drinks a day) had a lowe rin cid e n ce of canc e r
ov erall, and of bre ast cancer in par ticular.

Re sve r atrol is als o an anti-oxi dant, and
helps decre ase the stickiness of blood that
can caus ecl otting. In anima l studie s ,it has
been shown to inhib it inflam mation, whi c h
also cont rib u t es to heart dis ease.

Dr. Hay dn Pritchard, a  biochemist and pro -
fe sso rof pat hol ogy at the Unive rsity of Bri-
tis h Colu mbia, said, despi te the vast number
of cla ims about the ben efit s of win e, a "cau-
tiou sap proach is necessar ybecaus ethe evi-
denc ere a l ly isn’t that strong."

An exper t in lipid s, he said the evi denc e
that moderate alc ohol con sump tion improve s
HDL is good. Stil l, he not e dthat moderate
exerci se als o boosts HDL as much, if not
mo re, than a stiff drink.

Bu t Dr. Pritchard, who likes the occasio n-
al beer, said "there is no sub stantiv e ev idenc e
that the re is something speci al about red wine."

"This is not, as some people wou ld hav e
us believe, Drano for the vei ns."

He said that, in recent years, knowledge

abou tanti-oxi dants has improve dgreatly, and
the "anti-oxi dant story is falling apart." For
ex ample, it is now becoming cle ar that con -
suming vit amin E in table ts confers vir tually
no anti-oxi dant ben efit, that those effects
co m efr om con sum ing fruit s and vege table s ,
not just by derivi ng some compoun ds.

Dr. Pritchard said that if all the ben efit s at-
tr ibuted to win e we re true, then grape jui ce
and dealco h oli zed wines wou ld be equ ally
ef fective. But num erous studie shave dem on-
st r ated that the improve ments in heart health
co m eonly to drinkers of real win e, showing
it is the alco h ol that is the key ing redie n t.

This can also be dem ons trated with an ex-
trem eex ample. Sev ere alc oholi cs rarely get
heart dis ease. They als o tend to have fab u-
lous chole s terol rea ding s: Their HDL are
ve ry hig h, and LDL ver y low. And becau se
they often suf fer from malnu t rit ion, they
have very lit tle clotting, meaning their risk of
st roke is alm o st non -ex ist ent.

"B ut alc oholi sm is a dange rou splace to go,"
Dr. Pritchard not es,becaus ealco h ol, con sum -
ed in exc ess, dest roys the liv er, kil l ing more
ef fi cie n tly than heart dis ease. Exc ess alc ohol
can also harm the heart’s pumping fun ction.

Alco h ol is als o la den wit h calor ies. A gla s s
of win e, a beer or a shot of liquor all con tain
between 100 -150 calor ies. When a person
cons umes alco h ol frequ ently, they tend to build
up abdominal fat (a so-called beer bel ly) that
is quite dange rou sfo r the heart. Alc ohol can
also block the body’s ability to bur nfa t.

Alco h ol can also be dange rou s to people
with pre -ex isting heart con d ition s. Thos e
who suf fer from hyper tensio n (high blood
pres s ure) shoul d be ver y careful, as shoul d
patients who have suf fered heart failu r e.
Alco h ol als o in teract s with medication, and
sh oul d not be taken wit h mos tdr ugs.

An othe rhu g epoin t of con tentio n is whether
the ben efit s att rib u t e dto win e are due to the
drink its elf, or to the lifestyle of win edrinkers.

It is wel l-est ablis hed that, for a varie ty of
re asons , people wit h higher incomes have
bett e r health outco m e s ,in clu ding les sheart
disease. It is als o cle ar that the re is a pre -
ponde r anc eof win edrinkers in thes ehigher
in come groups.

Even if the more-wel l-to-do prefe r wine,
the evi denc eis that a $10 bottle of win e ha s
as much health ben efit as the pricey bottle
of Lalande de Pom me rol that Ms. Larou che
prefers.

Bu t ev en she, a wine aficio nado, believe s
that the real ben efit of win e may be eso ter-
ic, that it may come from the rela xed, stres s-
fre eat mosphere that a good meal wit h wine
can cre ate.

"The re’s not hing worse than sharing a
$350 bottle of win e in unplea santco mpany ",
Ms. Larou che said. "On the othe r hand,
sh aring a $10 bottle of win ewith good friends
is delig htful , and wonde rful for the heart."

But all the se toute d bene -
fit s com efrom r esearch

that demonstr ate sassoci-
at ions, not cau se and ef-
fe c t. As a result, the ex-
perts are cautiou sab out
their r ecom mendations.

Another huge point of
contention is whe t her

the benefits att r ibute d to
wine are due to the drink

it s elf, or to the lifestyle
of wine dri nkers.
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