o: I ntroductionto
Hypothesis

The general ideaof statistical inferenceisto use
sample data to draw conclusions about the entire
population.

Recall: Two Typesof | nference

p. 5.1

P Estimation (prior chapter)

» Confidenceinterval sto estimatepopul ation
parameters

P Hypothesistesting (this chapter)

» Test statisticsto judge claimabout
population




TheGeneral |Idea

p. 6.1

P Research question— hypothesis (“clam™) —
collect data— test clam

P Two Philosophies of Statistical Testing
» Evidence-weighing ("significancetesting")
» Decision-making ("fixed-level testing")

P This chapter focuses on decision-making
approach

» Futurechapters move toward evidence-weighing

Procedure
Decision-M aking

p.6.1-6.2

(A) Convertresearch questiontostatistical
hypotheses
Null (Hp): no differencein populations
Alternative ( H,): differencein populations
Assume H,istrue until proved otherwise

(B) Seterrorthreshold
(C) Calculatetest statistic

(®)
Convert test statistic to probability
Reject or retain H,,




Potential Consequencesof Decision

p. 6.3

Decision H,true H false
Retain H, OKretention Typell error
Reject H, Typel error  OK rgjection

P Errors
> Type error = fasergection of Hy
> Type Il error = false retention of Hy

P Error probabilities
» oo = Probability(Type | error)
» 3 = Probability(Type Il error)
P Anti-error probabilities
» 1- o = “confidence”
»1-f = “power”

Ztest, One-Sided Alter native

p.6.4

P o must beknown to use ztest
» Otherwise, use t test

P Testscanbeone-sidedor two-sided
» We start with one-sided tests
» Which are smplier
»But. ..
» are less common in practice




One-Sample,

p. 6.4

(A)
»Hg 1 = B Where p,represents parameter if Hy
true (“null value™)

» Alternative either
Hq p < pg(looking for values to the left of )
H1 p > o (looking for values to the right of )

(B) Set o (Commonly .10, .05, .01)
» oo Set by researcher ( not data)

(C) Testsatistic
(D) Conclusion: p valueand decision

| llustrativeExample(l Q Scor es)

p. 6.6

PWelscherlQscoresarenormally distributed
withp = 100 ando = 15

P Dochildrenfromaparticular school
(population) have higherthanaveragel Q
SCores?

PSample:
»n=9
» sample mean = 112.8
»SEM =15/+/9=5




|llustrativeExample: IFFH, True

(p. 6.6)
# |If Hytrue, then

Qu =100
Q Sample means would vary from sample-to-sample
QSDM would be normal

# .. SDM would be normal, centered on 100 with
SEM =5
Qeg., 97.5% of sample means will less than 110
Q Seeing a value greater than 110 would occur only 2.5%

97.5% of
potential

| [lustrativeExample(cont.)

p. 6.6
(A)Hy: u=100vs. H;: n> 100
(B) Let =.025 (or whatever)
(C) Teststetistic:Formula6.1  z

Stat
where:
“Xbar” = sample mean
Ko =“null value’
SEM=0/vn

_1128- 100

= 256
5




Focuson z,,

_ >_( = rro
S = TEMm

P Componentsof Z,_,
» Numerator = observed mean - expected mean
» Denominator = standard error of mean

Pz, =" standarddeviations’ aboveexpectation
if Hyweretrue

P Convertz,, to “p vaue’

Convertingz,,toProbability

p. 6.6
# pvaue=probability test gatistic ismore
extremethanobservedassuming ,true=
areaunder curvebeyondz,,

# L ook-up probability with help of ztable




Decision
p. 6.6
PIf p<a — rgectH,

PIf p>o — retainH,

Plllustratrativeexample(lQscores)
» o = .025 (set by researcher)
» p =.0052 (calculated from data)
»Since p < o — reject Hy,
» .. differenceis“significant”

One-sampleZtest: two-sided H,

p. 6.4

P Similarto one-sidedtest but without prior
specificationof directionof difference

P M orecommonthanone-sidedtest

P Samefour steps
> At Hg p=poVs Hip # Py
» B: Let oo = something
» C: Test stat = Formula 6.1
» D: Two-sided p value=2 x one-sided p value




| [lustrativeExample(l Q scor es)

p. 6.7

» “Do | Qs differ” (without specifying direction)
» Procedure

A:Hyp=100vs H;:p = 100

B: Let a=.025(or whatever)

C. 2z =2.56 (sameasbefore)
D: Two-sidedp=2x.0052=.0104;reject Hysincep <o

Onesamplettest

p. 6.9-6.10

PUsettestswhen ais unknown (cal cul ates)
P Testcanbeone-sidedor two-sided

Plllustrative exampl e (o peaL )
» Variable = % of ideal body weight
— e.g., value of 100 represents 100% of ideal body weight
» Sample: 18 diabetics
» Question: Is p different than 1007?




One-Samplet Test

p. 6.4

(A)
> Ho b = [
> Either

— Hq p < po(looking for values to the left of )
— Hy: p > pg (looking for values to the right of 1)
= Hl: B+ p,o(tWO'Sded)

(B) Seto T
(C) Testdtatistic (Formulab.2) tyy = :
> with df = n-1 SE]
» you lose 1 df b/c you haveto estimate p with xbar

(D)

| [lustrativeexamplews cea. (cont.)

PHy: w=100vs.H: pu # 100 (two-sided)
PLeto=.05(or whatever)

PTeststatistic
» Xbar = 112.778, s=14.242, n= 18
» sem = 14.242 / V18 = 3.40

>ty = (112.778-100) / 3.40 = 3.76
> df =18-1=17




Convertt,, to pvalue

P Bycomputer—useSPSSor StaT able

P By hand—usettable“wedgie
technique’

» Put t,, between two landmarks from t table
» Determine tail areas of landmarks

» p value less between these probabilities

» Double probability if test is two-sided

| llustrative

Figure on p. 6.x

Tail sizesfromttable

-«

Landmarksfromt tabless 3.65 | 3.97

tem = 3.76
. Onetall lessthan .001 and more than .0005




Doubletall ar easfor two-sided tests

Figure on p. 6.x

-~ Twotalslessthan .002 and more than .001
.001<p<.002

Fallaciesof Statistical Testing

p. 6.2

P Falluretoreect H,= accept H,
» WRONG!
» Fallureto rgect Hy= insufficient evidence for

rejection
P pvalue= probability H,isincorrect
» WRONG!
» p value = probability of dataassuming Hgis
correct




Fallaciesof Statistical Testing
(cont.)

p. 6.2

P Statistical significance impliesimportance
» WRONG!
» WRONG!
» WRONG!
» Statisical significancedoesnot addresscausality
or size of effect




