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Figure 2.5a. SAMPLE ERROR : Sch neider’s won’t get reb ate ove r bl ood spi lle d into sewer
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Schneider’s won’t get rebate
over blood spilled int o sewe r

By Monica Gut schi
Re cord staff

It was "a coi nci denc e" that Wat e r loo Regio n
test e d J. M. Schneid er Inc.’ s wa ste wat e r dis-
charge just after sev eral accid e n tal blood
spil ls in t o the sewag e syst em last spring, the
co mpany’s exe cutiv es said Wednesday.

"This per iod of tim e is highly unus u al,"
said Bob Tiffin, the nation a l qu ali ty assur-
anc e ma n age r fo r the Kit chen er meatpacking
co mpany. "It’s not typical of our his t ory and
ou r operation."

Bu t that didn’t convi nce Wat e r loo Regio n’s
engi neer ing com mitt e e, whi c h refu sed to re-
bate any of the $222,970 sewag e charge
Schneid er’s paid for the dis charged wastes.

The com mitt e e split 4-4 on a motio n to
give Schneid er’s a $73,354 rebat e on its sew-
ag e charge, whi c h meant the motio n wa s de -
fe ated . Earli er it rej ect e d a staff recom mend-
ation to giv e the company a $156,708 rebat e.

Re gio nal cou nci l will discus s the issue at its
next meeting and may take a different stand .

"We don’t hear about spi lls unle ss they oc-
cur when we hav e test e d," said Kit chen er
Ald. Jim Zie gle r. "There are other tim e s that
we don’t know about that hav e affe cted the

ef flue n t. The re has been sin ce Sep tember
1987 num erous spi lls that hav en’t occur red
near testing days ."

Four tests con duct e d on the company’s
wa ste dis charge in April, May and Jun e la st
ye ar showe d av erage biochemical oxyge n
dema n d of 2,1 78 par ts per mil lio n and an
av erage suspende d soli ds mea s ure of 1,412
parts per mil lio n. The his t orical ave r age for
the company is an oxyge n dema n d of 675
ppm and suspende d soli d mea s ure of 550
ppm.

Schneid er’s reg ularly pays a sur c h arge
when its discharges into the sanitary sewer
syst em exc e e d the regio n’s lim it for suspen-
de d soli ds (TSS) and biochemical oxyge n
dema n d (BOD) – a mea s ure of the oxyge n
the regio n ne e ds to sup ply to reduce the
wa ste in the efflue n t when it reaches the
Kitchen er sewag e treatment pla n t.

Tw o of the tests were taken on the same
day that a blood spi ll had occur red while
the other two tests were taken the day after
a spi ll. The re were als o two othe r spil ls in
that time per iod.

"I t ap pears to be a coi nci denc e that the
spil ls occur red on the regio nal testing days ,"
Tiffin said. "The hig h-strengt h discharges

we re not con tin uou s fo r the entire quarter".

Schneid er’s had aske d fo r a rebat e, arguing
the sur c h arge assumes hig h leve ls of waste
in the efflue n t fo r the entire quarter, rat her
than just on the testing days .

The reque s t wa s suppor ted by members
of the engi neer ing dep artment staff.

On those (testing) days , the company had
ma n ufactur ing problems whi c h ov erwhelm ed
the sys tem ," Ralph Luhowy, waste -wa ter
operation s ma n age r, tol d the com mitt e e. He
said the company wou ld not keep operating
while spi lli ng blood becaus e it is use d in a
number of produ cts.

Tiffin said Schneid er’s has beg un a daily
sampling progr am of its sewag e discharge
and has pur c h ase d a blood -hol d ing tank to
av oid the ove rflows that cau sed the spi lls.

He said company exe cutiv es were "sur-
pris ed" to find out about the blood spi lls ,
the failu r e to repor t them and the failu r e to
co mmu nicate with the regio nal laborato ry.

Wa terloo Coun. Susan For wel l said that
while she was wil ling to giv e the company
the "benefit of the doubt," she woul d not do
so the nex t time it had problems.

Identify the measure(s) of location involved in the disp u t e des cribed in the article EM9010 reprint e d abov e; als o give their
va lue (s) and their unit (s).

1

What cat egor y of error in the repor ted value s of the measure s of location is the primary sou rce of the unc e rtain ty that is
the basis of Schneid er’s cla im that the $222,970 sewag e surcharge was too hig h?

• What mea s ure(s) of this error are giv en in the article EM9010?

−− Explain brief ly what other sum mar y st atis ti cs shoul d be giv en in the article as wel l as the fou r value s of the ave r age s.

• What oth er catego ry of error (not mentio ned in the article EM9010) is an addit ion a l sour ce of the unc e rtain ty?

2

How is inaccurac y in mea s uring biochemical oxyge n dema n d and suspende d soli ds addre sse d in the article? Com ment br ief ly.

• Explain brief ly how the inaccur acy of thes e mea s urements cou ld be quantifie d?

3

The article EM9010 states that fou r tests were car rie d ou t ov er a 91-day per iod. Assuming that spi lls occur red equ iprobably
ov er the per iod and that the re were only six spi lls in tot al, calcula te the probability of res ult s as extre me or more extre me
(fr om Schneid er’s perspective) as those obs erved; i.e., 2 tests falling on the day of a blood spi ll, 2 on the day immediat ely
after [more ex treme res ult s are (3,1) and (4,0) fo r the two numbers] . Sh ow your reason ing.

• As s uming a value of abou t 0.0001 for this probability, what do you infer about:

−− the days chosen for testing by Wat e r loo Regio n ;
−− the statement that only six spi lls occur red ove r the 91-day per iod?

4

What wou ld you recom mend if you were a statis ti c a l cons ult ant helping Wat e r loo Regio n av oid such a disp u t e in future?5

What do you infer about the int e rnal organization of J.M. Schneid er Inc. from the secon d-last parag raph of the article EM9010:
He sai d co mpa ny execu tives .... with the reg ional labor atory? Exp lain brief ly.

6
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Ma t ters of statis ti c a l in terest raise d by the article EM0 420 (r e print e d below) in this Fig ure 2.5a are as fol low s .

* The lim itation, hig hlig hted bel ow in the middle of the pag e, impos ed by sample error on an Answe r to a Que s tion of in-
terest – in this inst anc e, the sample size of on e ex acerbat es the sev erity of the lim itation.

* The use of equ iprobable (or random) assig n ing (EPA) of the 200 toys to the 20 groups of 10 and the use of equ iprobable
sele cting (EPS) fo r the two toys the dog, Rico, was aske d to fet ch in successio n fr om each group of 10.

−− A respons e variat e in this inve s tig a t ion was the number of words Rico knew; one Answe r is pre sent e d in ter ms of a bi-
nary re spons e variat e – each of Rico’s choic es wa s righ t or wr o ng – and the att rib u t e of interest was then the pr o- por-
tion of rig ht choic es (e.g., 37 out of 40) in an equ iprobably-selected sub set of (40 of) the 200 possib i lit ies.

EM0420: The Globe and Mail, June 11, 2004, page s A1 and A14

Dog imp resse s sc ientist s with 200-wo rd vocabul ary
__________________________

Scie n tis t noti ced dog on popular game show
BY ANNE MCILROY

He may be a dog genius. But a Border col-
li e name d Rico wit h a vocab ulary of 200
wo r ds is challengi ng the belief that hum ans
have a uniqu e way of learning langu age.

German scie n tis t s , who dis cov ere d Rico
on a game show, say he qui ckly learns new
wo r ds, such as sea horse, tig er or panda, the
same way toddle rs do.

He appears to pick up new words after
hearing them only onc e, a process called
fa st-map ping, whi c h allow s chil dre n to add
wo r ds to their vocab ulary eve n if they just
ov erhear an adult usi ng them . Up until now,
re searche rs had thou ght this was a uniqu ely
hu man ability.

No, Rico doesn’t speak.

"You don’t hav e to be able to talk to unde r-
st and a lot," says Juli a Fische r, a Ger man re-
searche r with the Max Pla n ck Institute for
Ev olutio nar y Ant hro pol ogy in Lei pzig.

He r re search appears to back up dog own -
ers, especi ally those wit h Bo r der col lies, who
say their pet s have a knack for learning words.

"I picke d a Border col lie becau se I want e d
on e li ttle cre ature in my life to lis ten to me,"
says Evelyn Che esbrou gh, an Ott awa dog
ow ner with two chil dre n.

Dr. Fis che r and her col le ag ues cautio n that
thei r wo rk inv olves a single dog. It cou ld be
that nin e-year-ol d Rico is brillia n t, or that
he bel o ngs to a bre e d with an exc eptio nal
ability to learn words, or that the early
train ing he receiv ed from a Ger man family
ma kes him different from other dog s.

Si nce he was 10 mon ths old, his owners
have train ed him to fet ch more than 200
it ems, mos tly chil dre n’s toys, upon reque s t.

Dr. Fis her notic e d Rico on a popular Ger-
ma n ga m e sh ow in whi c h he surpris ed
vie wers wit h his large vocab ulary. She ap-
proache d his owners and bega n he r re search
by ver ifying that the dog did inde e d un d er-

st and 200 words.

Sh e put the 200 items wit h which he was
said to be famili ar into 20 random set s of 10
toys each. For each set, Rico was aske d to
fe tch two randomly-chosen toys – for exa mple,
a din osaur and a red ball – from another
room from whi c h he cou ldn’t see his owner.

He got 37 out of 40 rig ht. This gave him
a vocab ulary comparable to that of apes that
have been train ed for years to unde rst and
la ng uag e, and to dolphin s and par rots.

Bu t the nex t two exper iments put him on
par wit h hu mans, at lea st ve ry you ng on es.
Rico was aske d to fet ch an unfamili ar item

– for exa mple, a bunny – that was added to
a group of sev en famili ar toys. He wa s able
to pick out the new toy sev en tim e s ou t of
10 , ap parently becau se he unde rstood that
the famili ar items alrea dy had names.

Four weeks lat e r, he was test e d to see if
he rem embere d the new obj ect s. Cou ld he
pi ck out the bunny, choosing from a set of
toys that inclu ded fou r co mplet ely new toys
and fou r fa m ili ar ones? In six tests inv olv-
ing different new toys, he picke d the cor rect
it em half the tim e, comparable to the per-
fo rma n ce of three -ye ar-ol ds in sim ilar ex-
periments. Test e d 10 min utes lat e r, he got it

right fou r times out of six.

The finding s , which were pub lis hed in to-
day’s edition of the U.S. jou rnal Science, sug -
ge s t that brain str ucture s that sup por t this kin d
of learning may not be uniqu e to hum ans.

There are, howeve r, cle ar differenc es be -
tween langu age acquisit ion in hum ans and
dogs. Toddle rs hav e a much broader know-
le dge than Rico about the meaning of words,
the res earche rs say, and can distinguis h be -
tween words that conve y meaning on their
ow n, su ch as nou ns and verbs, and those
that don’t, such as article s.

Rico als o can’t speak, and at nin e ye ars old
know s ju s t 200 words. Human nine -ye ar-
ol ds know tens of thousands of words, and
are learning 10 new ones a day, says Pau l
Bl oom , a psychologi st at Yale Unive rsity who
wrot e a companion pie c e on Rico for Science.

Mo re exper iments are needed . Dr. Fis che r
and her col le ag ues are inv estig a t i ng whether
Rico can unde rst and entire phrases, for ex-
ample, "Put the bunny in the box ." In an in-
ter vie w, she said her team is pla nning to
study the vocab ulary of other Border col lies
and othe r breeds of dog.

No t all may hav e the same linguis ti c ap ti-
tude. An uns cie n tific sur vey of dog owners
at an Ott awa park fou nd that their pet s know
anyw here from 37 words to non e at all.

Warren Cou tts owns two greyhoun ds, for mer
raci ng dog s he ado pt e d. He says they unde r-
st and ju s t a few words, but are smart, and
qu ickly adapt e d to a quiet home life as pet s.
"They are smart in a socia l ly adaptiv e way".

Je a nnie Wynne -Edwards isn’t sure her
Great Dan e, Daisy, unde rst ands any words.
Sh e us ed to think that was becau se Daisy
grew up in a francophone family before
movi ng to her. She has tried speak ing to
he r in Fre n c h, to lit tle effect.

"She’s ineffective in bot h la ng uag es."

It could be that nine-ye ar-
old Rico is brilliant, or that
he belongs to a breed wit h

an exc ept ion al ability to
le arn wor d s, or that the

early training he receive d
from a German family

makes him diffe rent
from other dogs.
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