SPPH567 TUTORIAL IV




TODAY’S TASKS

Do one-way ANOVA
Run a Tukey-Kramer test

Do simple linear regression with a
categorical independent variable




GOOD NEWS!
THE THREE TASKS CAN ALL BE DONE
AT THE SAME TIME IN DEDUCER!
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STEP 2
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STEP 3
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STEP 4
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STEP 5

@ Linear Regression Model Explorer — ]
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tential,data=.gui.working.envidat,na.action=na.omit)

»Anova{.gui.working.envimodel.lm, type="I1")

knova Table (Iype II tests)

Response: Radon subLODrooti.tr

Sum 3g Df F walue Pr{>F)
Potential 37.47 2 21.812 5.073e-10 #*=**
Fesgiduals 971.35 1131

Signif. codes: O "#%**' (0,001 "**' 0.01 "*' Q.05 "." 0.1 " "1

aummarylm{.gqui.working.envsmodel . 1m)
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Ilm{formula = Radon_subLODrootd.tr ~ Potential, data = .gui.worki
envedat,

na.action = na.omit)
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STEP 6 Now you should see a lot of output in the Console, with
codes in red that separate the results into four parts:

> Anova(model.Im,type="II')

|. Results of the one-way ANOVA

> summarylm(model.Im)

2. Results of the linear regression

> summary(glht(model.Im,linfct=mcp('Potential'="Tukey")),test=adjusted("single-step"))

3. Results of the Tukey-Kramer test

> confint(glht(model.Im,linfct=mcp('Potential'="Tukey")))

4. Confidence intervals of the group differences from the Tukey-Kramer test




OUTPUT BREAK-DOWN - |

> Anova (model.lm, type="I1")
Anova Takle (Iype II tests)

The first part of the output is
the one-way ANOVA result

Response: Radon sublODrootl.tr
DE |F value Pr(>F)

20 21.812 5.073e-10 **%*
871.38/1131

Fotential
Eeziduals

Jignif. code 0 '"r*%' 0,001 "#+' 0.01 *** Q.05 '." 0.1 " "1

You can get the Mean Squared Error

by dividing Sum Sq by Df for
Potential and Residuals respectively




OUTPUT BREAK-DOWN - 2

The second part of the output
> summarylm(model.lm) is the simple linear regression

Call:
lm{formula = Radon sublLODrooti.tr ~ Potential, data = dat, na.action = na.omit)

Eesiduals:
Min 10 Median aQ Max
-1.68828 -0.88a84 -0.1111 0.5757 3.g442

Coefficients:

Estimate S5td. Error t walue Pr{>|tl|) MOD compared with LOW

(Intercept)  3.98540  0.04511 B8.342 < 2e-16 **+
PotentialMOD -0.38363  0.07069 -5.427 7.0le-08 *#**
HIGH compared with LOW

PotentialHIGH 0.05807 0.06380 0.910 0.363

Jignif. codes: 0O "***' 0,001 "*=*=' Q0,01 "**' Q.05 "." 0.1 * "1

Bezidual standard error: 0.9268 on 1131 degrees of freedom
Multiple R-zquared: 0.03714, Adjusted B-sgquared: 0.03544
F-atatistic: 21.81 on 2 and 1131 DF, p-value: 5.073e-10

How is the F-stats and P-value compared

with results from the last page!?




OUTPUT BREAK-DOWN - 3

The third part of the output is

the Tukey-Kramer test for the
pair-wise comparison

> summary (glht (model.1lm, linfot=mcp('Potential "="Tukey" )}, test=adjusted ("single-step”)}
Simultaneocus Tests for General Linear Hypotheses

Multiple Comparisons of Means: Tukey Contrasts

Fit: Im({formula = Radon subl.ODrooti.tr ~ Potential, data = dat, na.action = na.omit)

Linear Hypotheses:
Estimate 5td. Error t wvalue Pr{>ltl) How is this Compar'ed
with results in the

MOD - LOW = 0 -0.38363 0.07069 -5.427 <le-04 *++
HIGH - T.OW == 0 0.05807 0.06380 0.5910 0.633
HIGH - MOD == 0 0.44170 0.07069 6.249 <le-04 ***

Signif. codes: 0 "*%*Y 0 001 v#*' 0,01 '+' Q0,05 '"." Q0.1 v ' 1
(Adjusted p wvalues reported —— single-step method)




OUTPUT BREAK-DOWN - 4

The fourth part of the output is

also from the Tukey-Kramer test

Simaltaneocus Confidence Intervals

Multiple Comparisons of Means: Tukey Contrasts

fuantile = 2.3455
95% family-wise confidence level

Linear Hypotheses:

Eatimate lwr upr
MOD - LOW = 0 -0.38363 -0.54943 -0.217&3
HIGH - LOW 0.05807 -0.09157 0.20772
HIGH - MOD == 0.44170 0.27590 0.60751

0
0

> confint {(glht (model.lm, linfct=mcp (" PFotential "="Tukey"}} )

Fit: 1Im{formula = Radon sublODrootl.tr ~ Potential, data = dat, na.action = na.omit)

Instead of standard
errors and p-values, it

gives you the 95%
confidence intervals
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