
# Correlation table 

> cor(cbind(VERBAL,SLEEP.C,ABSTRACT,SLEEP.CxABSTRACT,AGE,PHYSICAL,SOCIAL,HEADCIRCUMFERANCE)) 

 

                   VERBAL SLEEP.C   ABSTRACT SLEEP.CxABSTRACT   AGE PHYSICAL SOCIAL HEADCIRCUM 

VERBAL           1.000  0.150   -0.835           0.138 -0.116  0.218 -0.055  0.023 

SLEEP.C          0.150  1.000    0.073           0.649 -0.388 -0.032  0.011  0.095 

ABSTRACT        -0.835  0.073    1.000           0.056 -0.112 -0.057  0.050  0.054 

SLEEP.CxABSTRACT 0.138  0.649    0.056           1.000 -0.223 -0.074 -0.009  0.063 

AGE             -0.116 -0.388   -0.112          -0.223  1.000 -0.019  0.085 -0.033 

PHYSICAL         0.218 -0.032   -0.057          -0.074 -0.019  1.000 -0.064  0.047 

SOCIAL          -0.055  0.011    0.050          -0.009  0.085 -0.064  1.000  0.064 

HEADCIRCMFERANCE 0.023  0.095    0.054           0.063 -0.033  0.047  0.064  1.000 

 

 

# ===================================== 

# Exercise 1: Model 1 

 

Call: 

lm(formula = VERBAL ~ SLEEP.C) 

 

Residuals: 

     Min       1Q   Median       3Q      Max  

-24.2402  -7.2911   0.0269   7.5716  16.4986  

 

Coefficients: 

            Estimate Std. Error t value Pr(>|t|)     

(Intercept) 67.81278    0.42459 159.715  < 2e-16 *** 

SLEEP.C      0.09694    0.03205   3.025  0.00265 **  

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 

Residual standard error: 8.492 on 398 degrees of freedom 

Multiple R-squared:  0.02247, Adjusted R-squared:  0.02001  

F-statistic: 9.149 on 1 and 398 DF,  p-value: 0.00265 

 

 

# ===================================== 

# Exercise 1: Model 2 

 

Call: 

lm(formula = VERBAL ~ SLEEP.C + ABSTRACT + SLEEP.CxABSTRACT) 

 

Residuals: 

    Min      1Q  Median      3Q     Max  

-17.038  -2.948   0.006   2.985  16.399  

 

Coefficients: 

                 Estimate Std. Error t value Pr(>|t|)     

(Intercept)      75.06080    0.30804 243.673  < 2e-16 *** 

SLEEP.C           0.10176    0.02158   4.715 3.36e-06 *** 

ABSTRACT        -14.57721    0.43583 -33.447  < 2e-16 *** 

SLEEP.CxABSTRACT  0.08406    0.03333   2.522   0.0121 *   

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 

Residual standard error: 4.346 on 396 degrees of freedom 

Multiple R-squared:  0.7452, Adjusted R-squared:  0.7433  

F-statistic: 386.1 on 3 and 396 DF,  p-value: < 2.2e-16 

 

  



# ===================================== 

# Exercise 1: Model 3 

 

Call: 

lm(formula = VERBAL ~ SLEEP.C + ABSTRACT + SLEEP.CxABSTRACT + AGE) 

 

Residuals: 

     Min       1Q   Median       3Q      Max  

-18.7410  -2.5965   0.0891   2.8372  13.9980  

 

Coefficients: 

                 Estimate Std. Error t value Pr(>|t|)     

(Intercept)     107.63898    5.55012  19.394  < 2e-16 *** 

SLEEP.C           0.05992    0.02191   2.734  0.00653 **  

ABSTRACT        -14.80293    0.42022 -35.227  < 2e-16 *** 

SLEEP.CxABSTRACT  0.09202    0.03203   2.873  0.00429 **  

AGE              -0.46398    0.07893  -5.878 8.83e-09 *** 

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 

Residual standard error: 4.173 on 395 degrees of freedom 

Multiple R-squared:  0.7657, Adjusted R-squared:  0.7633  

F-statistic: 322.7 on 4 and 395 DF,  p-value: < 2.2e-16 

 

 

# ===================================== 

# Exercise 1: Modell 4 

 

Call: 

lm(formula = VERBAL ~ SLEEP.C + ABSTRACT + SLEEP.CxABSTRACT + AGE +  

    PHYSICAL + SOCIAL + HEADCIRCUMFERANCE) 

 

Residuals: 

     Min       1Q   Median       3Q      Max  

-14.9701  -2.5632   0.0008   2.6500  11.7625  

 

Coefficients: 

                  Estimate Std. Error t value Pr(>|t|)     

(Intercept)      98.013062   5.858633  16.730  < 2e-16 *** 

SLEEP.C           0.055305   0.020456  X2.704 0.007157 **  

ABSTRACT        -14.672794   0.392583 -37.375 X< 2e-16  

SLEEP.CxABSTRACT  0.108071   0.029880  X3.617 0.000337  

AGE              -0.447532   0.073853  -6.060 3.20e-09  

PHYSICAL          0.012860   0.001667  X7.714 1.02e-13  

SOCIAL            0.016303   0.039231   0.416 0.677946     

HEADCIRCUMFERANCE 0.086030   0.048006   1.792 0.073894    

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 

Residual standard error: 3.882 on 392 degrees of freedom 

Multiple R-squared:  0.7988, Adjusted R-squared:  0.7952  

F-statistic: 222.3 on 7 and 392 DF,  p-value: < 2.2e-16 

 

 

 

 

[More output from model 4 on the next page] 



# Standardized Coefficients Model 4: 

> lm.beta(M4) 

 

(Intercept)  0.000        

SLEEP.C  0.086 

ABSTRACT      -0.856 

SLEEP.CxABSTRACT 0.108           

AGE       -0.151       

PHYSICAL   0.176 

SOCIAL      0.010         

HEADCIRCUMFERANCE 0.041 

                      

 

# Confidence intervals model 4 

> confint(M4) 

                   2.5 %  97.5 % 

(Intercept)       86.4948 109.531 

SLEEP.C            0.0151   0.096 

ABSTRACT          15.4446 -13.901 

SLEEP.CxABSTRACT  X0.0493   0.167 

AGE             -0.5927  -0.302 

PHYSICAL           0.0096   0.016 

SOCIAL            -0.0608   0.093 

HEADCIRCUMFERANCE -0.0084   0.180 

 

 

 

 

 

 
  

-20 0 20 40

0
2

0
4

0
6

0

Plot for oppgave 1e

SØVN.C

re
s
id

u
a

l



Formulas for PSY2014 

Gjennomsnitt:   𝑋̅ =  
1

𝑛
 ∑ 𝑋𝑖

𝑛
𝑖=1   

 

 

Varians:  
 

  

Standardavvik: 
 

 

Kovarians: 
 

 

Pearson Korrelasjon: 
 

 
 
   
 
  

 
 
Standardfeilen til estimatet av   
𝑏1 i en bivariat regresjon.  
 
 

Standardisert regresjonskoeffisient 
 

 

Sums of squares:               ∑(𝑌𝑖 − 𝑌̅)2 = ∑(𝑌̂𝑖 − 𝑌̅)2 + ∑(𝑌𝑖 − 𝑌𝑖̂)
2 

 
r2: 
 

  

Z-skåre:  
 

F-ratio: 
 
T-test: 
 
 
 
Kji-kvadrat:   
 
 
Enveis Anova (mellom-gruppe design): 
 

SSbetween:   𝑆𝑆𝑏 = ∑ ∑ (𝑦̅𝑗 − 𝑦̅)
2𝑛𝑗

𝑖=1 = ∑ 𝑛𝑗(𝑦̅𝑗 − 𝑦̅)
2𝑔

𝑗=1
𝑔
𝑗=1   𝑑𝑓𝑏 = 𝑔 − 1 

 

SSwithin :  𝑆𝑆𝑤 = ∑ ∑ (𝑦𝑖𝑗 − 𝑦𝑗̅)
2𝑛𝑗

𝑖=1
𝑔
𝑗=1    𝑑𝑓𝑤 = 𝑛 − 𝑔 

 
For "standardfeilen" (SE) til en differanse mellom to gjennomsnitt bruker vi: 

𝑆𝐸𝑑𝑖𝑓𝑓 = √
2 𝑀𝑆𝑆𝑤

𝑛
   (der n er antall personer innad i hver gruppe). 

𝑡 =
𝑥1−𝑥2

𝑆𝐸𝑑𝑖𝑓𝑓
    , med frihetsgrader (df) fra MSSw 

𝑠𝑋
2 =

∑ (𝑋𝑖 − 𝑋̅)2𝑛
𝑖=1

𝑛 − 1
 

𝑠𝑋 = √𝑠𝑋
2  

𝑠𝑋𝑌 =
∑ (𝑋𝑖 − 𝑋̅)(𝑌𝑖 − 𝑌̅)𝑛

𝑖=1

𝑛 − 1
 

𝑟 =  
𝑠𝑋𝑌

𝑠𝑋𝑠𝑌
 

𝑏̂0 =  𝑌̅ − 𝑏̂1 ∙ 𝑋̅ 𝑏̂1 =  
∑ (𝑋𝑖 − 𝑋̅) ∙ (𝑌𝑖 − 𝑌̅)𝑛

𝑖=1

∑ (𝑋𝑖 − 𝑋̅)2𝑛
𝑖=1

=  
𝑠𝑋𝑌

𝑠𝑋
2  

 

 

𝑟2 = 1 −
𝑆𝑆𝐸

𝑇𝑆𝑆
 

𝐹 =
𝑀𝑆𝑀

𝑀𝑆𝐸
  ,   er i en multippel regresjonsanalyse fordelt F(df1=p, df2=n-p-1) under H0. 

𝑡 =  
𝑏̂𝑖

𝑆𝐸(𝑏̂𝑖)
, er i en multippel regresjonsanalyse fordelt t(df=n-p-1) under H0. 

𝑍 =  
𝑋 − 𝑋̅

𝑠𝑋
 

𝛽𝑖 = 𝑏𝑖

𝑠𝑋

𝑠𝑌
 

𝜒2 = ∑
(𝑂−𝐸)2

𝐸
  , fordelt 𝜒2(𝑑𝑓 = (𝑅𝑎𝑑𝑒𝑟 − 1)(𝐾𝑜𝑙 − 1) ) 𝑢𝑛𝑑𝑒𝑟 𝐻0  𝐸𝑘𝑜𝑙 𝑖,𝑟𝑎𝑑𝑗 =

𝑅𝑗 × 𝐶𝑖

𝑛
 

Minste kvadraters estimater i 

bivariat regresjon. 

𝑆𝐸(𝑏̂1) =
𝑠

√∑(𝑋𝑖 − 𝑋̅)2
      𝑠 = √

∑(𝑌 − 𝑌̂)2

𝑛 − 𝑝 − 1
 

𝐽𝑢𝑠𝑡𝑒𝑟𝑡  𝑟2 = 1 −
(𝑛 − 1)(1 − 𝑟2) 

𝑛 − 𝑝 − 1
 



 

 

 

 

 


