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Rough Review Thus Far

¢ Trying to be scientific
® Esp. falsifiability (testable ideas — hypotheses!)
® Careful measurements & procedures
® Want to describe population
® Typically can’t study it directly
¢ Generalize from a sample
® Make inferences to population
* Statistical inferences are systematic
® Level of Measurement matters (focusing on interval, for now)

® Key clement: distance/difference between values
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Where We’'re Going...

* DONE: Descriptive Statistics (Summarize Data)
¢ Central Tendancy: mode, median, mean
® Dispersion: ratios, ranges, variance, & std.dev.

* COMING: Inferential Statistics (Generalize Beyond)
® Significance Testing: to examine differences between groups or

among variables, in terms of the likelihood that observed differences
are due to chance (bivariate)
© Estimation: to generalize from sample statistics to population
parameters, on the basis of the sample size and the amount of
observed variance (univariate)
Requires a sample randomly selected from a population in which the

variable is distributed normally

SOC424 @ CSUN - Ellis Godard

/ Admin
<

T

Ideas for Today (not quite an “outline”)
® Overview Revisited (same ole)
® Z-scoring (last lab)
o How many standard deviations difference?
e Associated Probabilities (% in“tail’)
® What'’s the probability of exceeding that difference (i.e. that 2)?
® Finding them in table A
® Lots of examples, about different parts of a curve

® Homework Hints

¢ Exercise
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Clarification of Book Formulas

¢ Inside front cover, formula for z
® Denominator is std. dev. only to calculate z for a
particular case or value, as you did (or will do) in lab 7
® For a test statistic, or to make inferences, you need the
standard deviation of the sampling distribution

(= standard error - next lecture; you'll love it ©)
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EXAMPLE, using Math SATs Normality, Technically

¢ The normal distribution is:

* really a family of distributions that depend on B and

® has certain known probabilities associated with it

#(50)

x-u)*/20°

p=—1—I(e
oN2m
Where: L = the height of the curve above any given value of the variable, x.

\ T = the ratio of the circumference of a circle to its diameter (3.1415...)

e = the base of the system of natural logarithms and

Normal Distribution ~ ——  x# = 400 400+ =(50) R and O = mean and standard deviation of the variable x
< e > 0 z
Standard Normal Distribution

° SOC424 @ CSUN - Ellis Godard @ SOC424 @ CSUN - Ellis Godard
N3 N3

/ /
Normal N Vs Normal
< / <
ndard Normal Distribution i i
Standard Normal Distributio Normality, Practically
¢ Characteristics
If a variable has a normal distribution, and its values are converted to z-scores, ® mean = median (i.e. symmetric)
then the corresponding distribution of z-scores is the standard normal . = mode (i.c. bell-shaped
distribution (see alt. wording in Agresti and Finlay, p. 94) mean = mode (i.e. bell-shaped)
® Variations
o Skewness measures symmetry (0 if symmetric, negative if skewed
z left, positive if skewed right)
 Kurtosis measures how flat the curve is (0 if perfectly “normal”,
positive if pointy, and negative ifThattened)
¢ Implication: Areas under the curve are “constant”
® 68.26 % falls w/i 1 standard deviation of the mean
® 95.44 % falls w/i 2 standard deviations of the mean
(u_+ zo0) - w_ ® 99.72% falls w/i 3 standard deviations of the mean
-
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Standard Normal Distribution Implications lllustrated

The standard normal distribution is the normal * Most shapes not normal, bu_t can still estimate

distribution with parameter values: * Ifagesin a class (n=52) areY=21.7,s =1.97
u=0 and o=1 N H/-s> 19.73 10 23.67

* An estimated 68.26% (35.49) arc in that range (17 older/ younger)
o = 1 Y +/-2s->17.76 to 25.64

* An estimated 95.44% (44.62) arc in that range (2 outside)

Y +/- 35> 15.79 to 27.61

* An estimated 99.72% (51.85, i.e. all) are in that range

. = 0 * Actually, one was older (32) but sample small & not normal
e SOC424 (@ CSUN - Ellis Godard
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Descriptive Statistics Renewed

* Basic Measures
o Ccntrachndcncy (mode, median, mean)
¢ Dispersion (ratios, ranges, variance, deviations)
* Description with Z-Scores
e For each # of std. devs from the mean (i.c. for each “z”), an area
under the curve represents an estimated percentage of the total
distribution
® For example, if the mean is 21.5 & the std. dev. is 1.75,
someone aged 18 is 2 standard deviations from the mean (their

z-score is 2) and an estimated 95.44% of the values are in that

Vs Curves
/ <

Entire Curve = 100%
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Descriptive Statistics Renewed
® Someone agcd 18 is 2 standard deviations from the mean — and
an estimated 95.44% of the values under the curve are in the
same interval
"z" score = "p"value =
(21.5-18)/1.75 100% minus
=35/1.75=2 (blue + yellow)
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Median/Mean/Mode splits it 50/50

50%
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Susan the English major is making $48K and Donald the

engineer is making $75K.

Both are making more than their majors typically do, but...

Which one has most unusual salary, given their major?

Major Yi (single | Mu Std. z Tail area

score) (avg. starting | Dev. Score
salary
nationally)
English $48,000 $42,000 $9,000 | 0.666 But, professor...
We only know about
areas associated
Electrical $75,000 $74,000 $1,000 |[1.0 witha z of 1, 2, or 3.
Engineering What do [ do with
“0.666"7?

e SOC424 @ CSUN - Ellis Godard
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FINITE EXAMPLES

Within 1 standard deviation (z=1), 66.26%
33.13% on each side

Within 2 standard deviations (z=2), 95.44%
1.96 would be a bit less (95%)

Within 3 standard deviations, 99.72%

z

/<
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INFINITE POSSIBILITIES

For any value of z (1, 2, 3, .666, 5.78...) there is an
associated percentage of cases within that range

Table A will give you the % (“p”) for any z
But that “p” is the tail, not the middle

any

e SOC424 @ CSUN - Ellis Godard
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There’s a p for the part beyond any z

(distance, in std deviations)

Y, -u _ Y, -Y 304 —500
o s 100

P(z<—-1.96)=.0250

=1.96

2.5%
T

304 u = 500 o=100

9 SOC424 (@ CSUN - Ellis Godard
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TAIL PROBABILITIES

For any value of z, there is a percentage beyond
that z — an associated probability (a “p value”)
which describes the area under the curve which
has values further from the mean than z.,.

any z
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To talk about both tails, double the p

P(|z|>1.96) = P(z < -1.96) + P(z >1.96)
=2.5%+2.5%="5%

2.5%

= T
304 4 =500 696

e SOC424 (@ CSUN - Ellis Godard
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Probabilities Associated with the Standard
Normal Distribution

The probability of getting a value more than this
far from the mean is low — it's already pretty far,
and few are farther

e SOC424 @ CSUN - Ellis Godard
N

The chance of getting a value farther away, than
not very far away, is pretty big (close to 50% on
cach side)

SOC424 w/ Dr. Ellis Godard

e &8P
/ L4

For the middle, subtract tails from 100% (1)

P(|z]<1.96) = P(z > -1.96) + P(z <1.96)
= (100% — 5%) = 095 %

AN
AN
AN

N

I
304 u=500 69
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For a slice, subtract from 50% (.5000) Table A = e

Don’t go find your own

Use the one in the book

P(-1.96 <z <0)=.5000 —.0250 =.4750

It’s also on Canvas

And right here....

There are other ways to
lay out zs & ps.

If you use one of the
others, your answers will

probably be wrong...

+ ...and you won’t be
ready forTable B & more

PLEASE don’t try to
teach yourself in your
own way ® - follow the

steps, please! @ 00340033 0032
002500240023 0022 1 0020
L0018 0017 0017 0016 0016 0015 0015 0014 0014

I
304 = 500 -
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Next step: Implications A BIT MORE NOTATION...
e Consider tails beyond certain distances
o8 > The symbol z, represents the z-score
& areas between different values f Table A dine to th
. . rom lable correspondin (0] (&
® Justasazof 1isassociated w/ about 68% X X P g
and a z of 2 is associated w/ about 95%, l‘lght-hand tail area of a.
any z score has some associated probability of being
within that distance from the mean
®  Often, we are concerned just with the “tails”
z=1, p=68.26% > ~32% in 2 tails, ~16% (0.16) in cach Arca=a
2=2, p=95.44% > ~5% in 2 tails, so ~2.5% (0.025) in cach /
U 1+ z0
SOC424 @ CSUN - Ellis Godard SOC424 (@ CSUN - Ellis Godard
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Sidebar on Probability Tables What Z-Score Table (A) looks like
 All tests rest on probability distributions (ScotDemiPost
*Eg,2 7’s is associated w/ 95.44%, because that’s the area = o et Olemma e (95 )
under the curve of the z distribution within two z’s (standard = [ - - -
deviations) from the mean. 00| .5000 .49%0 .. 4801 .. 4641
® Other tests use other distributions (e.g “t”, F, etc.) 0.1 4602 4562 4404 L 4227
® SPSS provides “exact” probability values = palue
. Typically to four or five decimal placcs 1.0 1587 .1562 1469 for
® P almost always represents an estimate of the risk of being wrong z=1.09
in rejecting the null hypothesis 20 0228 0222 .. 0202 .. 0183
® For hand calculations, we use tables that
summarize some values - 00135
*Eg,2 z's bcing associated with 95.44% is part of the table that Area
summarizes the distribution of z’s ¢ ’
© There’s a different table for each test. Before & after decimal (e.g. 1.9 from 1.96)
SOC424 @ CSUN - Fllis Godard SOC424 @ CSUN - Ellis Godard 0 2
o y o )
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Any Z Score <-> Any P Value

 All tables are organized basically same

® Pick the appropriate column and row

value” for the test (e.g. t or F)

© BUT the z-table provides probability values

P value for
azof0.12 Second decimal place
=0.4522
(45.22%)

@ SOC424 @ CSUN - Ellis Godard
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® Their intersection provides the needed value, usually a “critical

Tables

Zs that aren’t on the table

® Don'’t average two (e.g. 1.64 and 1.65)
® Don’t just say it’s “between 1.64 & 1.65”
o [Llse the smaller z and bigger p

 This is usually the most conservative

® Don’t want to exaggerate an observed difference

¢ Also...
Don’t be scared of a very big z;
it just means there’s a much smaller p

@ SOC424 @ CSUN - Ellis Godard
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EXAMPLES: from p to z

If the “area” above z is 0.10, what is z?

’ Area=.10)|
0 Z10~ =7
If the “area” above z is 0.25, what is 77
‘ Area=.25|

Examples’
<

EXAMPLES: from z to p

‘What is the probability that a value falls
more than 1.96 standard deviations
above the mean? That is, if z=1.96, what
is “area”? Or, alternately, what is
P(z>1.96)?)

‘ Area=?

0 1.9

What is the probability that a value is
2.57 standard deviations above the
mean? i.c. if 27=2.57, what is “arca” --

that is, P(z > 2.57)?

’ Area=?

0 257

e SOC424 @ CSUN - Ellis Godard
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EXAMPLES: left-hand tails
For Negative Values of 7, areas are found by symmetry...
If 7= -1.96, whatis P(z < -1.96)?
Area=?
19 0
If 7= -2.57, what s P(z < -2.57)?
e SOC424 @CSYN - Ellg Godard
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EXAMPLES: non-tail areas
Since the total area under the curve is equal to 1.0(
P(z > 1.65) + P(z<1.65) = 1.00
95 P(2 < 1.65) =1.00 - P(z > 1.65)
Area=.05 =1.00-0.05
=095
0 7o=1.65
What is P(z < 0.67)?
Area=.25
0 2,-067
@ SOC424 (@ CSUN - Ellis Godard
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EXAMPLE: What Majors Pay

Susan the English major is making $48K and Donald the
engineer is making $75K.

Both are making more than their majors typically do, but...

Which one has most unusual salary, given their major?

9/25/2025
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HOMEWORK HINTS

Find the  value for which the probability that a normal variable exceeds

cquals ..

H + zo

0.450.

This is the same as asking what s the arca associated
with zg 45

Area= .45

Use Table A to find that 74=0.12
(arca actually falls between 0.12 and 0.13, but for

now, use the smaller of the two — we’ll talk about

why in 3 more lectures...)

SOC424 @ CSUN - Ellis Godard

Major Yi (single | Mu Std. Dev. Z Score Tail area
score) (avg. starting
salary
nationally)
English $48,000 $42,000 $9,000 0.666 0.2514
Electrical $75,000 $74,000 $1,000 1.0 0.1587
Engineering
@ SOC424 @ CSUN - Ellis Godard
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HOMEWORK HINTS

Always draw a picture first!

0 2z=1.00 Area=?
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Examples for labs (as needed?)

¢ If the mean jail sentence is 7 years, with a
standard deviation of 2.5 years, and assuming
that jail sentences are normally distributed*...
® What % of sentences are shorter than 7 years?
© What % of sentences are lTonger than 7 years?
® What % of sentences are between 4.5 and 9.5 years?
© What % of sentences are between 2 and 12 years?
® What % of sentences are shorter than 2 years?

® What % of sentences are longer than 14.5 years?

OC424 (@ CSUN - Ellis Godard 0
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HOMEWORK HINTS

For a probability distribution, find the probability that a measurement s ...

...more than one standard deviation above the

mean. (That is, what is the area associated with
2=17)

Arca=? P(z > 1.00) = 0.1587

...more than one standard deviation below the

mean?

0 z=1.00

Hint: Always draw a picture first!

SOC424 @ CSUN - Ellis Godard
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Examples for labs as needed? Il

¢ If the average grade is 84,
with a standard deviation of 6,
assuming that the grades are normally
distributed*...
® What % of grades are C- or lower (below 72)?
® What % of grades are an A- (use 90 to 93%%)

© What’s the standard deviation if 15.87% earn
an A (90 or higher)?

/
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For Your Next Lab (ota soloab, & notin spssy

You can and should useTable A in the book, notes,
& each other, but at least try each by yourself—
you each need to “get” this table...

1. What’s the p-value associated with a z of 1.00?

2. What'’s the p-value associated with a z of 2.54?

What’s the z score associated with a p of .0250 (in the right-
hand tail)?

4. What's the z score associated with a p of 2.5% (in the right-
hand tail)? [hint. .. you just did this]

5. What’s the z score associated with a p of 5%, in both tails
combined? [hint... there are 2 tails]

6. If a confidence interval is 100% minus the tails, what z is
associated with a 95% confidence interval?

@ SOC424 w/ Dr. Ellis Godard - Slide
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