
Example: Ice Cream Sales

The local ice cream shop keeps track of how much ice cream they sell versus the temperature of that day for the last 12 days:

Formulate a null hypothesis and verify it by Pearsons and Spearman coefficients

Temperature 

(°C)

Ice Cream 

Sales ($)
14.2 215

16.4 325

11.9 185

15.2 332

18.5 406

22.1 522

19.4 412

25.1 614

23.4 544

18.1 421

22.6 445

17.2 408



The local ice cream shop keeps track of how much ice cream they sell versus the temperature of that day for the last 12 days:





age (yrs) price/1000 Kč Here is a pricelist of used 10 cars Skoda Felicia Combi

3 167

4 165 1. pressume normal distribution of the data

5 139 2. construct a simple regression model  how the price depends on the age

6 149 3. evaluate quality of the model

7 119 4. estimate a price of a ten-year-old Felicia Combi

7 129

8 89

8 115

9 76

9 89



2. construct a simple regression model  how the price depends on the age





A new kind of insulin was 

developed. Its effect was 

tested as a drop of sugar 

level in blood  2 hours 

after the injection 

application. 

8 Randomly selected 

patients were dozed with 

different insulin amounts. 

Results are in the table: Prove a strong correlation and plot a graph of regression residuals!

insuline amount (ug) 150 200 250 300 350 400

sugar level drop (%) 8 12 30 20 55 58



Prove a strong correlation and plot a graph of regression residuals!

450 500

44 65





concentration signal

1 0.195

2 0.425

3 0.565

4 0.851

5 1.142

6 1.198

7 1.530

HOW TO FORCE Const a=0







mmol/L

concentration absorbance

2.90 0.1225

5.80 0.2125

8.70 0.4650

11.60 0.5510

14.50 0.8420

17.40 1.0184

20.30 1.1130

 = linest()  / =linregrese()

5x2 matice!!!

0.061087438

0.003525542

0.98361883

300.2285106

0.87873486

>>

>> 

>> 

>> 

H0: "a" is a 0 

verification:

>> perform the standard deviation (sample) and simple t-test and compare it with Tcrit (alpha; n-2) 

>> n-2 is degrees of freedom

>> t = a/Sa

>> if we will not overstep critical value then we accept null hypothesis and model should simplify that would be 0 and the function would be y is equal to P times

>> Evaluation how good the model is

y = 0.0611x - 0.0908 
R² = 0.9836 
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VÝSLEDEK

Regresní statistika

Násobné R 0.996320178

Hodnota spolehlivosti R 0.992653897

Nastavená hodnota spolehlivosti R 0.825987231

Chyba stř. hodnoty 0.066065408

Pozorování 7

ANOVA

Rozdíl SS

Regrese 1 3.538672232

Rezidua 6 0.026187829

Celkem 7 3.56486006

Koeficienty Chyba stř. hodnoty

Hranice 0 #N/A

concentration 0.054822414 0.001925361

REZIDUA

Pozorování Očekávané absorbance Rezidua

1 0.158985 -0.036485

2 0.31797 -0.10547

3 0.476955 -0.011955

4 0.63594 -0.08494

5 0.794925 0.047075

6 0.95391 0.06449

7 1.112895 0.000105



t 5x2 matice!!!

-0.090842857 1.98678943 b a

0.045723445 sb sa

0.05410071 tcrit R2 syx

5 2.570581836 F dof

0.014634434 ssreg ssres

1,987 < 2,571

H0 is accepted

"a" is a random value if we perform repeat the analysis with another 8 patients

maybe the intercept would be positive or maybe less negative

whatever so this has no meaning so we should immediately after establishing the hypothesis of this regression line we should 

test if this is significant and if not we should repeat the analysis actually with trendline set in zero

we get statistically better quation decribing the model

>> perform the standard deviation (sample) and simple t-test and compare it with Tcrit (alpha; n-2) 

>> if we will not overstep critical value then we accept null hypothesis and model should simplify that would be 0 and the function would be y is equal to P times

Do not use that kind of R2 (R2=0,9707), when we make the regression line, in case we simplify the model (a=0)

or are right values

5x2 matice!!!



0.054822414 0

0.001925361 #N/A

R2 0.992653897 0.066065408

R = 0.996320178 810.7596011 6

3.538672232 0.026187829

R - quality of the model

Absorbance = 0.502

Concentration = 9.1568

Pearsons corralation coeficient

MS F Významnost F

3.538672232 810.7596011 1.00081E-06

0.004364638

t Stat Hodnota P Dolní 95% Horní 95%

#N/A #N/A #N/A #N/A

28.47384065 1.24228E-07 0.050111226 0.059533602



Regresní statistika

whatever so this has no meaning so we should immediately after establishing the hypothesis of this regression line we should 

test if this is significant and if not we should repeat the analysis actually with trendline set in zero

Do not use that kind of R2 (R2=0,9707), when we make the regression line, in case we simplify the model (a=0)

5x2 matice!!!
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b a

sb sa

R2 syx

F dof

ssreg ssres

Dolní 95,0% Horní 95,0%

#N/A #N/A

0.050111226 0.059533602



VÝSLEDEK

Regresní statistika

Násobné R 0.996494119

Hodnota spolehlivosti R 0.99300053

Nastavená hodnota spolehlivosti R 0.79300053

Chyba stř. hodnoty 0.070494108

Pozorování 6

ANOVA

Rozdíl SS MS

Regrese 1 3.525006713 3.525006713

Rezidua 5 0.024847097 0.004969419

Celkem 6 3.54985381

Koeficienty Chyba stř. hodnoty t Stat

Hranice 0 #N/A #N/A

2.9 0.054912925 0.002061804 26.63343314
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F Významnost F

709.3397606 1.18133E-05

Hodnota P Dolní 95% Horní 95% Dolní 95,0%

#N/A #N/A #N/A #N/A

1.39518E-06 0.049612888 0.060212961 0.049612888
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Horní 95,0%

#N/A

0.060212961


