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Plots, Lines, & Slopes
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Scatterplots in SPSS

® Menu changes a bit each version

-
*>
-
-
® Current
¢ Graphs > Legacy Dialogs
¢ Scatter/Dot > Simple Scatter
* Define >Y (DV) & X (IV)
® NO other changes
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Three ways to plot bivariate data

1. Scatterplot
® For cach value of X, every value of Y
2. Means plot
® For cach value of X, the average value of Y
3. Regression line
® For cach value of X, the predicted value of Y

® A line as close as possible to all of the points

° SOC424 w/ Dr. Ellis Godard -- Slide

Plots

Intro - Scatterplots

® Why are you in college?
What if told you you'd make
less w/ more education?

25000

Does it go up forever?
® No, stops (@ some pt

15000

Some outliers

¢ Drop out & make lots, E.
but that’s aty‘pica] 10000

® Larger sample > less impact
Other Ivs

5000
® What else involved w/ income |,

® Sex as [V? But not interval
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Remember the Means Plot?

* ANOVA only assesses
whether there is a

rclationship; it doesn’t

Output from Recent Lab Exercise:

describe a rclationship (is
there one? is it linear?
negative? strong?)

BUT

The general trend here is
clear, because we're focusing

Mean of ABTOT
~

on the mean value of the DV
for each value of the IV

2 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

HIGHEST YEAR OF SCHOOL COMPLETED
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Scatterplot of ABTOT Data

¢ Instead of plotting just the mean ABTOT for every year of education,
this plots every actual value of ABTOT for each year of education
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HIGHEST YEAR OF SCHOOL COMPLETED

© Hard to summarize — esp. b/c many cases have the same values
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Plots
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Means Plot for that Data

Mean level of
Respondent’s

education,

for each value of 12
Father’s Education

(i.c. the predicted
value of REDUC, if

we use the means to |
predict)

0 4 8 12 16 20

Father’s Education
e SOC424 @ CSUN - Ellis Godard
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A Different Example Plotted

® Here, cases are more spread out; relationship
is more clear, and looks generally positive

 EEEEEEEED
Three ways to plot (redux)

1. Means plot
e Like the first ABTOT one above

® For each value of X, the average value of Y

ISISISUSSRNS]

2. Scatterplot

e Like the 2" ABTOT or PAEDUC examples

® For each value of X, every value of Y

® 4 questions: Is there one? Is it linear? s it positive? s it strong?
3. Regression line

® For each value of X, the value of Y that — when all of the {x,y}
combinations are mapped — gives a line gets as close as possible to all

of the points
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- - relationship —
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Plots N
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One Approach: PAEDUC 0 81765
Calculate the mean PAEDUC 2 122857
education for every RAERUGH = 8 -
N A PAEDUC 4 12,0455
value of father’s PAEDUC 5 115909
education, and plot et 122131
ﬂ N d[ , 1 PAEDUC 7 12.1481
he condiiona PAEDUC 8 122008
means ... PAEDUC 9 13.1026
PAEDUC 10 133673
PAEDUC 11 13.1316
PAEDUC 12 136100
PAEDUC 13 13.9286
PAEDUC 14 14 6234
PAEDUC 15 15.0833
PAEDUC 16 15,6400
PAEDUC i 15.2500
PAEDUC 18 15.0000
PAEDUC 19 15.3846
e SOC424 @ CSUN - Ellis Godard PAEBUCS 20 16:2273
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Summary Line, Assuming Linear

E(Y\/\') = a + px

Expect-eq6 X
Education /
12 . /

0 4 8 12 16 20
Father’s Education
e SOC424 @ CSUN - Ellis Godard
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Plot & Line Together Example of Weak Scatterplot
® Look for a pattern like this in other plots; G %
* Imagine a line that gets as close as possible to all dots g .
1 . - - ) . e * x,
80 o % * * - * *
* * * *
col s ’ ’ 70 P
Hg;edse‘ N L . * % * Weak Association:
o * =-0.004
0 4 8 12 16 20
Highest Grad€ompleted, Father 60,
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Example of Strong Scatterplot Why Scatterplot 15t? Qutliers!
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Example of Moderate Scatterplot One More: Crime & Education
e .
C
Moderate Association: R .
w0 =0.554 : . v > Washington, D.C.
2000
[}
R
|
M
E
- . .
* . . .
. .. ° * . . LX] '. - .. L
: ‘ * e % .
N A
e 02 40 60 80 100 1 @ SOC4 ue k] EY 0
¥ URBAN / NS Not 0! Percent High School Graduate )

SOC424 w/ Dr. Ellis Godard 3



11/13/2025

Ve [ 7 . Tiks A @Quffiers. J[ Correlation
EPEEEREBEE EEERY EEER e
| | ol | ol BT R RT R o ot ol
Member For Every 2-3 Passengers
@ Passenger-to-Crew Ratio For Cruise Ships 5
&
o
S 1400 2,500 -E %"\%‘;11 ~
| £ Ef,z“l,‘ ®
H . o
¥ o . H Lo s o
.. 2000 | § & S
5 4 &5
& o %
" . .t E o .:. o ’{
. z ® < Fe’e
1,500 i [ B
. . o . (1
. . L]
an . cote . 1,000
. f L.
40 . . ‘.
.o e . 500
200 . .
I ﬁ Number of passengers onboard
0
o
@ SO @ n ® @ 0 1000 2,000 3000 4000 5000 6000 Chrnoiv/2
N Peroert High School Graduate % 8 Source: Cruisewatch chart %

Correlation
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“Line of Best Fit” more clear Correlation Matrices in SPSS

* Analyze — Correlate — Bivariate

1400

® (in PSPP: Analyze — Bivariate Correlations; click “flag sig correlations”)

mz-mn0

® Options — Means & Standard deviations

1200

® Pick all variables you need (tho output is bivariate, about pairs)

1000 . Lo ® Matrix gives three values for each pairing:
. ® n - number of cases with values on both variables
e Correlation coefficient
Higher = stronger
Note asterisked notes - Easily ID which are statistically significant

® P-value

probability of Type I error in inferring correlation coefficient to population, i.e. test
where r,=0)

Same for beta and r

Ps in SPSS are for two-tailed (except chi-square or F)

e < o 7 B R @ SOC424 @ CSUN - Ellis Godard
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Correlation

Correlation
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Correlation: Idea & Calculation Simplified output (just the r’s)

 Used standard deviations (averaging the sum of squared deviations

from the means) SATFAM | SATFRND | SATFIN | SATJOB
Independent Variable

Correlation Coefficient (r)

R ) YE A e ()

SATFAM | 1.000

S R v SATFRND |.3662  [1.000
Dependent Variable S = SATFIN [.1464  |.0884 1.000
and 1 by sy Gob = e
. S - i3 SATJOB |.0403 .1460 2467 1.000
A
9 SOC424 @ CSUN - Ellis Godard B \e SOC424 @ CSUN - Ellis Godard )
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Correlation

R = very useful for comparisons

® Does not depend upon units in which the original

variable is measured
® Always falls between 1 and —1

® Sign of r is always the same as the sign of b (though if
look at multiple R, its always positive)

® Also measures strength — if close to 1 (or —1),
relationship is strong; if close to 0, it’s weak

SOC424 @ CSUN - Ellis Godard

(]

11/13/2025

Correlation Lab

® GradesCorr.sav holds data from a previous semester, including each
student’s final grade, grade on HW1, grade on the first exam, and
number of labs missed
® Using SPSS, examine correlations among these variables
® Use output to consider potential predictors of final grades
® Submit answers to these questions (don’t need to print)
‘Which variable is most strongly correlated with the final grade?
‘Which variables are positively correlated, and which are negatively correlated?
o Not just w/ final grade — out of all 6.

Which, if any, of these correlations are significant to 0.017
* Not just w/ final grade — out of all 6.

@ SOC424 @ CSUN - Ellis Godard

Correlation

Coneges sav exampre

® Analyze > Correlate > Bivariate

® Pick variables and Click OK

Averags
Avgrage Math Verbal SAT Average ACT
st SAT seore seore scora

S 535" 514"
p> Sig. (Hailed) 000 .000
n> N 757 699
626" s0s”
Sig. (-ailed) 000 000

N

765 705
Average Math SAT scars Pearsan Corrslation = T
Sig. (2-tailed)
N
Avsrage Verbal SAT score  Pearson Conslation
Sig. (-tailed)
N
Pearson Cotrelation s
Sig. (2 tailed) 000 000 000
" 699 w05 )L 487

- Comelation is significant at the 0.01 level (2-tailed)
§ is Godard -- Slide

Averags ACT score

Correlation

8222280
“Correlation is not Causation”

Number of people who drowned by falling into a pool
ith

correlates with

Films Nicolas Cage appeared in

o 00 o1 ey 0 o0t 2005 205 00y 000 o
prem— st
.
2t
: 10 w0 200 o0 0 o0t £ 20 07 e 05

- Nicholss Eage ~- Swhmming pool dromnings:
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