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IS MY RED BLOOD CELL COUNT HIGH TODAY?
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All meassrements conlain experimental emoc, 50 U Is aever possidie 10 be complele?y cortain
of & resull. Nevertheless, we ofles seek e answerns 10 quastions such as & my red blood cell
count today higher than usual™ 1If loday™s cowal is twice 2s high 2s usmal, £ & probahly lnly
Righer than sommual. Bot what If the “higd” counl is aol excessivedy sbove “aomal™ counts?

Count on “nocmal” days Today's count
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Awerage = 516

The number 5.6 15 higher Baa the e aormal valees, hul the andom varation in nocmul
values might lead us 10 expoct that 5.6 will be observed oa some “nocmal”™ days.

We will leam & Section 4-3 thal theos 1s only 2 1.3% random chance of obsorviag 2 value
= [ar feom the gverage 25 5.6 00 3 “pormal™ day. 1L is 588 up 5 you o decide whal bo do with
(s information.

Wa 2y thax the valation i expasmensl G
& nomdly demdutad when repecae
mescramarns ahidit he bal-shaped
derbuson i Fgum 41 N is ogualy
probabie thae 2 measuromantwil be higher
or lowar hhan the maan The protatidiy of
obznaving any valet dacRams 53 Gsanm
from B mean indeasos.

xperimenlsl messurements always conlain some varahiity, so no conclusion can be
drawn wilh cenainty. Statistics gives us 1ools o socept conclusions (hat have 2 high
proded{ity of being correct sad 10 reject conclusions that do ot '

=N Gaussian Distribution

Il 20 expeniment Is cepested & greal many Umes and ¥ the emoes ane parcly andom, Gea the
pesuils lead Lo Cluster symmetrically aboet the average value (Figare 4-1) The more Smes the
expertment s repeated, the more closely the resuls appecach an idead smooth curve called
e Gaussan didribution. [s penenl, we Ganol muke =) many mesurcoeals in 3 lsb
experment We are more Skely 10 repest s experiment 3 00 5 imes thaa 2 000 imes. However,

from (he small sol of rasulls, we Caa estimale perameless thal describe Ge age L We can
Ben muke estimutes of statistical behavior from the small sumber of measeeements.
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mean value and Standard Déviation
Ia e hypoilefical case b Figure 4-1, 3 meaulscier lesied the Belimes of 4 Té8 elecinc
light bulhs. The bar praph shows S aumber of Bulbs with o Efzlime & each X inferval.
LiTeiimes sppronimaie 5 Giaussian disiriulion because vanstions in e consiucliom of Bghi
s, soch o= Blamend thickness end quality of aRachmenis, s random. The smoodh omnve
Is: the Gamssisn disirintion thal besi Nix e dei. Any Baeile sl ool dels will vary simewhal
lirom e (sl curee.

Light bl lifsimes, and the comegponding Gamsssn oene, wne chaacienzed By heo
parameters. The wrilhmesc mean, T—also rallsd the aversge—Is the mim of Ge measme
valmes divided by «, the mumber of mesuremenis:

X
Mean: E=¥T 41}

where 1; i the lilfelime of an individeal bulb. The (eeek Capilal sipma, =, means Summstion:
In=m+a+ o+ -+ I b Fgee 4], he mesn valoe 584520

The sisndard devistion, 5, mesaes bw Coscly e deis ere clsdeed abomi the mesn.
The smaiier e slosstned deviolion, e meve closely (he dinfo are clasieed abow (B me

(Flgure 4-I).

i4-I}

In Figme 4-1, 5 = 2 A sed of light bolts haviag 3 small desdand devission in Bilime s
moez undfamly manofacuned an 2 sl wilh s beype siendesd devialion

For s dafiedly sl of dafs, the mesn i desigasied by S lowerose Gresk lzlier mu, p
(dae: population mesa), and the sisndard devislion & wrilen as o lowercas: (ineek sipma, o (e
populstion sandsrd devialion) We cm aEver messure g and o, bul Sie valees of T and 5
Epproach p and o a5 e oumber of mESsETmEals increees.

The quani&y a — 1 in Fyeation 4-2 is called the degroees of (reedom. The =quare of the
sisndand devialion i called @e variance. The siindand deviation expressen &= 3 perceniape
of e mean value (= 100 % WT) @5 callad the ety Rostand dovinlion of the cogfcinal
of varkafion.
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FIGURE 42 Geaowisn corves for o sty of
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The mean g e comer of he daibubon
The SEnGnd dae ion messunes the wilth af
e dismibesion.
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Confidence Intervals

Student’s | & & salistical ool et most Srequendly i expess confldence iiervals i (D “SeB0NT wat e PeRubonm of
Compare resls fmm diffenen experiments. 1L is the ool you could e o ealmle he prob- W, 5 G, whas amplogs, the Guiiness

ity that your red Bood cefl count will be found in 3 cerlain nage o0 “somal” days vt f WRand, FRETHIG] PublcLiOn for
roprcey Rasore. Bacm of the impomnos
Calculaning Confidence imervals of Commr s wark, ke wias allwad 10 pubiish &

(Fomaria B0, & T, bl onder an Examd
From & llmiled mimber of messwremenls (1), we cenol find the (e pooulilion @, p, & e

the imee slendand devision, o, Whal we defermine are T and 5, e sample mean aod e |m-
plz standanl devistion. The confidence Intenal s competed fmm e aqualion

Enlth:ﬂuﬂ:li% {46

whiesm [ 15 Siodeal’s [, Gken from Tablz 4-2 koo & desied level of coidence, sich & 95%.
The messing of the coafidznce interval s tis: I we were i repest the & messuremels may
Lims b comipule e maan and sindand devistion, the 93% amildence inerval wold include
the ruz poplslion mesn (whose valme we donol know) in 5% of e sais of = measure-

menls. 'We sy (somewhal imprecisaly) thel “we ae 5% conflden] el he e mes N
williin the coafidznce inkervel™

Caloulating Confidence Intervals

The carboivpdeale conleal of 3 ycoprizin (3 eoiein wiih segars aitached io it is foud
io be 126, 119, 130, 127, and 125 wi% (g carbobydrméa/100 3 plycoprolsn) in replicsds
analyses. Find the 0% and %% conbdence ialervals for the carbohydnie conieat
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