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d“c“‘o“ Useful for Estimating the population mean The Central Limit Theorem . Confidence intervals for the population mean
. : We want to know the population mean. P_opglatl_on
\“‘x = de“ce estlmatlng We can't measure the whole population. 0 /_/\’\mmstnbutnon /—/\AF/\/\ E—
o““\ the mean We take a random sample. - [THY) Means of o 95% ch h lati : distribution
c We calculate a sample mean. The distribution of  3d uﬁu il comples Ay individual % chance the population
‘.o a\s = sample means from most sample mean mean is probably within I

4 "eN The Sample mean is an GStimate of the o x a population will be " likel Tsometimes comes from a the 95% middle region.
‘“ population mean, but sampling error makes it inexact. normally rarely normal distribution  This is a 95% confidence A;%\ R
What can we say about the likely population mean, distributed interval. — \— Distribution of

istributi sample means
T Besed ohvIhe sadible Msdn? Sample means ~ N(,6%/n) Dot ot Sample means ~ N(,52/n) ;
sample means

Confidence interval reality Confidence interval example (part 1) Calculating the confidence interval for the population mean Standard error vs standard deviation
Unfortunately in the real-world we would never have the e.g., if we take a sample of 16 values, ¥ = 15,6 =5 Take a sample of n values. Population values ~ N(u,c?)
; : A : )
population variance. We must estimate it from the sample The 95% confidence 25% 1255 95% 1745 25%  Calculate the mean, variance, and standard deviation. Samgle villies s s
;zr::z:t' e — /\ Normal dist. interval is % + 1.96% chance ¢ confidence i chance | et Flkle Sgion & s SERaEA m Standard deviation describes the spread of the data values
! BPIng. ’ — s S Which is normal distribution corresponding Sample means ~ N(u,62/n) S ot SOL
we use the t-distribution T 5 t - : ] ample means u,c%/n Sz = - therefore sz = —
; 1.96SE 1.96SE 15 + (1.96) — to the degree of confidence desired.
instead of the normal. . . vie i i
e ; 15 + 2.45 /\ This tells the width of the confidence 95% Standard error, sy, describes the spreaq of the sample
The t-(l:i]ltsftrlrbtl.lhtlon |fnw||.(r1]er t(r)r i : : {12.55,17.45} ./ : \. intarval intorms of number of standand N means and, likewise, the spread of possible population means.
b e 24SE 24SE i {beeE errors above and below the sample mean
The t-distribution /\ o— Z and t tables Confidence interval example (part 2) | = Confidence interval example (part 2) | =
b e g Z tabl /I . 115 = 1.341
The t-distribution is _—— - S de:cr;seL;SrZZtJ(/) e.g., if we take a Zﬂm: 1753
wider to account for the 196SE | 1.96SE the left sample of 16 Ty
sampling error. /\ t-distribution, df=11 (versatility). values, Y7
As sample size N S Y i i t tables usually el e loms s = 3206
. . 1 1 - —
increases, it narrows to . - descntb% o E;rea n=16, df=15
become the normal. t-distribution, df=6 b g 95% middle, a=0.025 on each side —-‘ﬁ ==
Th t-tables lik /\ (le., n=1) .Conﬁdelnce . S e JLEL S AN r—
et i — . ~— iievvER) an Interval is 2.131 standard errors wide 2947 1753 Tazss 2047
Z tables ¥ have rows for -3.286 -2.131 2131 3286
2.447SE 2.447SE each df (n_1) 3733 2249 2249 3733
What are confidence intervals used for? Which method to use to calculate CI POPULATION Confidence interval (Cl) comparison Confidence interval example (part 2)
b As a descriptive statistic for our estimate of the population'mean.. e kisew jiarid o If we take a sample of 16 values, ¥ = 15,5 =5 e.g., if we take a sample of 16 values, ¥ = 15,5 =5
» As the basis fqr the t-test, a test of whether two populations No stats needed 0 Using the normal distribution: The 95% confidence 25% 1234 95% 1766  25%
i il The 95% Cl: ¥ + 1.96-=, 15 +2.45, {12.55,17.45 interval is % + 2,131 <20 | confidence____chance,
P - if we know Z:and o e oClx+1.96~, +2.45, {12.55,17.45} interval is X + 2. N
Use normal distribution (unrealistic) ¥ Using t-distribution: Wrusc: |(s2 o s "
0, 5 . =)
e i _ The 95% Cl: & + 2. 131‘/_, 15 + 2.66, {12.34,17.66} e b 7ie /.\
Use t-distibution Confidence intervals are I + 2.66,
S Tl the real-world version of We should always use the t-distribution unless the sample {12.34,17.66} ——/ ! S
‘—’m% 95% CI T significant figures size is large (e.g., df=25 gives ~5% error, 2.06 vs 1.96). 2431SE  2431SE
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