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Anotacija
Macibu materiala merkis ir palidzet izglitojamajiem apgut Excel funkciju
pielietoSanu korelacijas un regresijas analize.

Macibu materials satur:

v’ analitiski aprékinatu piemeéru, kura ietverti korelacijas un regresijas analizé

ietvertie lielumi;

v' detalizéta pamaciba konkréta pieméra Excel funkciju pielieto$anai korelacijas un

regresijas analize;

v’ Excel fails ar trijiem piemériem patstavigai uzdevumu risinasanai;

v’ Excel fails ar piemeéru risinajumiem pasparbaudei.

Macibu materials adreséts specialitaSu “Komercdarbinieks” un “Klientu
apkalposSanas specialists” modulu “Tirgus un klienti” un “Klientu vajadzibu izpete”
apgusSanai.l

Macibu materials satur 18 lpp. un divus pielikumus - Korelacijas_uzdevumi.xlsx un

Korelacijas_uzdevumi_atrisinati.xlsx.

1 Modulu karte -
https://registri.visc.gov.lv/profizglitiba/dokumenti/programmas/modularas/uznem_001/karte.pdf



lineara sakariba starp realizéto saldéjuma daudzumu (kg) un dienas videjo gaisa

Pasiuitijuma dalas vaditajs veléjas noskaidrot, vai vasaras perioda pastav pozitiva

Analitiski atrisinams uzdevums

temperaturu. Dota informacija par nejausi izveléetam 10 dienam:

Temperatura, °C (x)

Saldéjums, kg (y)

17 110
28 165
21 127
24 140
27 151
14 89
30 187
33 205
32 190
23 136

1. aizpildit tabuly;

2. atrastlinearas regresijas vienadojumu y = a + bx, nosakot koeficientus a un b;

3. raksturot sakaribas cieSumu, nosakot r;

4. kads sagaidams realizéta saldéjuma apjoms, ja gaisa temperatira 25°C;

5. kada vareétu but gaisa temperatira, ja realizéts 200 kg sald€juma;

6. Izdarit secinajumus.

Uzdevuma risinajums
1. aizpildit tabulu
Nr.p.k. X y x?2 Xy y?
1 17 110 289 1870 12100
2 28 165 784 4620 27225
3 21 127 441 2667 16129
4 24 140 576 3360 19600
5 27 151 729 4077 22801
6 14 89 196 1246 7921
7 30 187 900 5610 34969
8 33 205 1089 6765 42025
9 32 190 1024 6080 36100
10 23 136 529 3128 18496
Kopa 249 1500 6557 39423 237366




2. atrast linearas regresijas vienadojumu y = a + bx, nosakot koeficientus a un b
a =533

b =581

y = 5.33 +5.81x

3. raksturot sakaribas ciesumu, nosakot r

r = 0.987

4. kads sagaidams realizéeta saldéjuma apjoms, ja gaisa temperattira 25°C
Ja gaisa temperatira ir 25°C, sagaidamais pardodama saldejuma daudzums bis

y =5.33+5.81-25=150.58 kg

5. kada vareétu biit gaisa temperatiira, ja realizéts 200 kg saldéjuma
Gaisa temperatura, ja realizéts 200 kg saldéjuma, bus x = 33,5°C, jo
200 = 5.33 + 5.81x

x = (200 — 5.33): 5.81
x = 33,5°C

6. Izdarit secinajumus

Sakariba ir cieSa, jo korelacijas koeficients r=0,987 ir tuvu vienam, tapéc iegiito
regresijas vienadojumu var izmantot prognozéSana. Ja gaisa temperatura ir 25°C,
sagaidamais pardodama saldéjuma daudzums bus 150.58 kg. Gaisa temperatiira, ja

realizets 200 kg saldéjuma, bus 33,5°C.



Excel funkciju pielietoSana korelacijas un regresijas analize

Sadala aprakstita iepriek$éja pieméra rezultatu iegtiSana ar Excel palidzibu.
Korelacijas koeficienta (r) aprekinasana

1. Atlasam ruti, kura velamies paradit rezultatu.

E2 - fx
A B © D E
Temperatiira, | Saldéjums,
1 °C (x) kg (y)
2 | 17 110 r _I
3 28 165
4 21 127
5 24 140
6 27 151
7 14 89
8 30 187
9 33 205
10 32 190
11 23 136
12

2. SpieZam uz fx riku josla.

fx
Tlnsert Function }

3. Labaja puse tiek paradits logs, kura ievadlauka rakstam CORREL. KlikSkinam ar
dubultklikski uz funkcijas mekléjumu rezultatu saraksta.

Funkcijas argumenti:

Arrayl - pirmais vertibu diapazons;

Array2 - otrais vertibu diapazons.

Formula Builder (>} Formula Builder (>
(Q correl ) Show All Functions
Al CORREL
CORRED Arrayl = aray
Statistical “ = H
CORREL —
Array2 = array
-
Insert Function Result: {...} Done
fx CORREL fx CORREL
Returns the correlation coefficient between two data Returns the correlation coefficient between two data
sets. sets.
Syntax Syntax
CORREL(array1;array2) CORREL(array1;array2)
= Array1: is a cell range of values. The values = Array1: is a cell range of values. The values
should be numbers, names, arrays or references should be numbers, names, arrays or references
that contain numbers. that contain numbers.
= Array2: is a second cell range of values. The = Array2: is a second cell range of values. The
More help on this function More help on this function




4. Spiezam uz Array1 teksta lauka un ieziméjam pirmo vertibu diapazonu.

CORREL 5| X « fx =CORREL(A2:A11)
A B CORREL(L‘:ayj;arrayZ)

Temperatiira, | Saldéjums,

1 °C (x) kg (v)

2 17 110

3 28 165

4 21 127

5 24 140

6 27 151

7 14 89

8 | 30 187

9 | 33 205

10 | 32 190

11} 23 136

12

D

r[=CORREL(A2:A11)

Formula Builder (%)
Show All Functions

CORREL
Arrayl = ({17;28;21;24;27;14;30;33;32;23}
[A2:a11 ]|

Array2 = array

#

5. Spiezam uz Array?2 teksta lauka un ieziméjam otro véertibu diapazonu.

CORREL 5| X + fx =CORREL(A2:A11;B2:B11)

A B CORREL(ar_‘-rayJ,' array2) D
Temperatiira, | Saldéjums,

1 °C (x) kg (v)

2 [ 17 110

3 28 165

4 21 127

5 24 140

6 27 151

7 14 89

8 30 187

9 33 205

10 32 190

11 23 136

12 10R x 1C

13

r[=CORREL(A2:A11;B2:B11)

Formula Builder (%)
Show All Functions

CORREL

Arrayl = ({17;28;21;24;27;14;30;33;32;23}
A2:A 23]

Amay2 = ({110;165;127;140;151;89;187;205;190;136}

1B2:B11 3|

6. SpieZam pogu Done.

Formula Builder (<]

Show All Functions

CORREL

Arrayl = ({17;28;21;24;27;14;30;33;32;23}
A2:AT1 &
Amay2 = {110;165;127;140;151;89;187:206;190;136}
|B2:B11 3|
Result: 0,986759706 D&e

r 0,9867597_'

7. lzvelétaja ruti tiek paradits rezultats.




Briva koeficienta (a) aprekinasana

Ar tadu paSu gaitu, ka tika aprekinats korelacijas koeficients (r), aprekinam briva
koeficienta (a) vertibu ar funkciju INTERCEPT.
Funkcijas argumenti:
e Known_ys -novérojumu vai datu atkariga kopa.

e Known_xs -novérojumu vai datu neatkariga kopa.

Known_ys ievadlauka ieziméjam y vertibas.

INTERCEP1 5| X ' fx =INTERCEPT(B2:B11) v
A B © D E F Formula Builder (>
Temperatira, | Saldéjums, Show All Functions
1 °C (x) kg (v)
2 17 110 r 0,9867597 INTERCEPT
3 I 28 165 a|=lNTERCEPT(B2:Bll) Known ys = {110;165;127;140;151;89;187,205;190;1...
4 21 127 1B2:811 ]|
5 24 140
Known_xs = array
6 27 151 =
7 14 89 =
8 30 187
9 33 205
10 32 190
11 23 136
Known_xs ievadlauka ieziméjam x vertibas.
INTERCEP1 5| X « fx =INTERCEPT(B2:B11;A2:A11) v
A B c D E F Formula Builder (%]
Temperatira, | Saldéjums, Show All Functions
1 °C (x) kg (v)
21 17 110 r 0,9867597 INTERCEPT
= . “AD- Known = {110;165;127;140;151;89;187;205;190;1....
3 l. 28 165 a| INTERCEPT(B2:B11;A2: \ys = | 2
4 1 21 127 Al1) B2:B11 3}
5 : 24 140 Known_xs = {17;28;21;24;27;14;30;33;32;23}
6 | 27 151 ' =
= = B9 | A2:A1 |
8 | 30 187
9 | 33 205
10 | 32 190
11} 23 136

[zvéletaja ruti tiek paradits rezultats.

r 09867597
a 5,3720931




Virziena koeficienta (b) aprekinasana

Virziena koeficienta (b) vertibas aprekinasanai izmantojam funkciju SLOPE.

Funkcijas argumenti:

e Known_ys - noverojumu vai datu atkariga kopa.

e Known_xs - novérojumu vai datu neatkariga kopa.

Known_ys ievadlauka ieziméjam y vértibas.

SLOPE 5| X  fx =SLOPE(B2:B11)
A B C D E F Formula Builder [>)
Temperatiira, | Saldéjums, Show All Functions
1 °C (x) kg (v)
2 17 110 r 09867597 SLOPE
3 28 165 a 5,372093 Known_ ys = {110;165;127;140;151;89;187205;190;1. ..
4 | 21 127 b[B11) ] 1B2:B11 5]
5 24 140
Known_xs = array
6 27 151 -
7 14 89 =
8 30 187
9 33 205
10 32 190
alil 23 136
Known_xs ievadlauka ieziméjam x vertibas.
SLOPE 5| X « fx =SLOPE(B2:B11;A2:A11)
A B C D E F Formula Builder (%]
Temperatiira, | Saldéjums, Show All Functions
1 °C (x) kg (v)
2 1717 110 r 09867597 SLOPE
3 ! 28 165 a 5,372093 Known ys = {110;165;127;140;151;89;187;205;190;1...
4 21 127 b)) | B2:B11 2]
5 24 140 Known_xs = {17;28;21;24;27;14;30;33;32;23}
6 27 151 _ =
7] 12 39 [A2:A11] |
8 | 30 187
9 | 33 205
10 32 190
11 23 1819

Izvelétaja ruti tiek paradits rezultats.

r
a
b

| 5,80834971

0,9867597
5,372093




Korelacijas diagramma

1. leziméjam datus, péc kuriem jaizveido korelacijas diagramma.

A B
Temperatiira, | Saldéjums,

1 °C (x) kg (y)
2 17 110
3 28 165
4 21 127
5 24 140
6 27 151
7 14 89

8 30 187
9 33 205
10 32 190
11 23 136
12

2. Atveram sadalu Insert.

Home Insert Draw Page Layout Formulas Data Review View Q Tell me

=] =] @ v + i g ? ED] v [E v

D? \@ v v’__év%%v B]GetAddlns D],v Wvd]]]v

Pivot Recommended Table Data from Pictures Shapes Icons - O/j My Add-ins v E Recommended @ N |_ @
Charts =

-@- g

D"'J; v Maps Pivot

Table Pivot Tables Picture @+ v Chart

3. Izvelamies Scatter diagrammas tipu.

bP- ogn @i = 5= & I 4.

Recommended £ N Mt Maps  Pivot Sparklines : Link New Text
Charts tD 3 Q [li-Td Chart jineline Cammant +

Scatter

14 30
89 187

N U\ A

Bubble \
o, °

10



4. Rezultata iegistam Sadu diagrammu.

O 00 NO UV B WN R

BB R R R R R R R R
O o0 NOULL D WN P O

A B
Temperatiira, | Saldéjums,
°C (x) kg (y)

17 110
28 165
21 127
24 140
27 151
14 89

30 187
33 205
32 190
23 136

€

250

200

150

100

50

D

r 09867597
a 5372093
b 5,8083497

Korelacijas diagramma

35

5. Spiezam labo taustinu uz diagrammas punktiem. Izvélamies Add Trendline...

250

150

50

}

Korelacijas diagramma

%
Delete
Reset to Match Style

3

Change Chart Type >
10 Select Data... 35

\ Add Data Labels
Add Trendline...

Format Data Series...
Services >

11




6. Labaja puse tiek paradits logs Format Trendline. leliekam keksiti pie Display

Equation on chart un Display R-squared value on chart.

A B C D E F G H Format Trendline (<}
Temperatiira, | Saldéjums,

1 °C (x) kg (v) A O [ﬂ]
2 17 110 r 09867597 v Trendline Options
3 28 165 a 5372093
4 ;i ii; b 58083497 _/ Exponential
5 A
6 27 151 I, e i
= m 9 Korelacijas diagramma / (o) iy
8 30 187 250 /" Logarithmic
2 33 205 5,8083x + 5,3721 y

=9, X +3, o .
10 32 190 200 Y. o 0’973!““._8 /\} Polynomial Order
11 23 136 e P
12 150 .-“‘_.,..u 3 ‘ J Power
13 P £ ™ Movin )

o/ g Average Period
14 e o [
15 50 Trendline Name
16
17 ° Automatic Linear (Series1)
0

18 0 5 10 15 20 25 30 35 Custom
19 . )
20 Forecast
21 Forward 0,0 periods
22
> Backward 0,0 periods
24 Set Intercept 0,0
25
26 —_— Display Equation on chart

—_— i .
Sheet1 + Display R-squared value on chart

7. Rezultats.

Korelacija y =5,8083x + 5,3721
R?2=0,9737
250
200 .
.._,.-.
e
150 )
....o"‘"
100 o e LA
[ 2
50
0
0 5 10 15 20 25 30 35

12



Datu analizes riks “Regression”
Pirms datu analizes rika izmantoSanas var biit nepiecieSams ieslegt Data Analysis

iesp€ju. Pirmie 3 soli, parada, ka to izdarit.

1. Atveram sadalu Data.
12 Share  CJ Comments

{3 Analysis Tools

& Group v

Page Layout Formulas Data Review View Q Tellme

al ? Clear ;E g .
S v @ -

S - ? %H ungroup v FZ Data Analysis

Draw

Home Insert
[3] Connections 7
[@“ B (= @\ g o V4 4
K Properties 4 > Reapply !
Get Datafrom  Refresh Stocks Curencies  Geography  Automatic Z| sort Filter Text to S= What-it
Data Picture Al Edit Links il N& Advanced  Columns =3 Analysis [ Subtotal 2, Solver

2. Spiezam uz Analysis Tools.
12 Share [J Comments

Review View Q Tellme
@j &H Group v & Analysis Tools
o

Home Insert Draw Pagelayout Formulas Data
Connections A FTAl Clear =
ﬁﬁv Q:H . |f‘>w ksl by g I 2l S? gg Flashfil =5 Data Valdation v ;
K Properties S > Reapply @H ungroup v
Get Datafrom  Refresh Stocks Currencies  Geography Z| Sort Filter Text to Remove Duplicates 5= Consolidate What-if
Data Picture Al Edit Links &l Vo | o o e Analysis ] Subtotal

3. Tiek paradits Add-ins logs. Ieliekam keksiti Analysis ToolPak. SpieZam OK.

Add-ins

Add-ins available:
I v Analysis ToolPak I

Solver Add-In

Analysis ToolPak
Provides data analysis tools for statistical and
engineering analysis

Cancel

I I

Browse...

4. Spiezam uz Data Analysis
Home Insert Draw  Page Layout Formulas Data Review View Q Tellme 12 Share  [J Comments
Connections [ Clear = &H Group v )
% v BH- D’ ol @ [O mj 2l % E (;E Flash-fill £5 Data Validation v % v :Q P {& Analysis Tools
19 Properties S > Reapply ! @H Ungroup v
Get Datafrom  Refresh Stocks Currencies  Geography Z| Ssort Filter Textto i Sa i What-if i
el ateltior i TS graphy Zl W | o [ Remove Duplicates H= Consolidate e ] Subtotal [Z Data Analysis

13



5.

Izvelamies Regression datu analizes riku.

Analysis Tools

Data Analysis

Rank and Percentile

Regression

Sampling

t-Test: Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Variances

t-Test: Two-Sample Assuming Unequal Variances

Cancel

6. Atlasam y vertibas, kopa ar kolonnas virsrakstu.

O 00N U WN B

N NNRRRRRRRRR Rp
N P, O OO NOOULEE WN = O

A

Temperatiira, | Saldéjums,

I

cw) | kel |
17 I 110 i
28 i 165 |
21 i 127 W
24 140 |
27 I 151 |
14 I 89 W
30 i 187 !
33 I 205 |
32 I 190 |
23 | 136

D E E

Input

Input Y Range:

Input X Range:
Labels

Confidence Level:

Output options

Output Range:
© New Worksheet Ply:
New Workbook

Residuals
Residuals

Standardized Residuals

Normal Probability

Normal Probability Plots

Regression

| $B$1:$B$11)

Cancel

/

Constant is Zero

%

Residual Plots

Line Fit Plots

EAE

14




7. Atlasam x vertibas kopa ar kolonnas virsrakstu.
A B C D E E

Temperatiira, | Saldéjums, Regression
1 cix) | ks ot
24 17 i 110 [ ok ]
3 | 28 : 165 Input Y Range: $B$1:$B$11 e Cancel
4 ! 21 I 127 Input X Range: | $A$1:$A$11 =

| ]
2 I 24 : 140 Labels Constant is Zero
6 | 27 1 151
78 14 ! 89 Confidence Level: %

i i
8 | 30 ; 187 Output options
9 | 33 I 205
10 I 32 : 190 Output Range: 2|
11 : 23 : 136 © New Worksheet Ply:
515) New Workbook
13 Residuals
= Residuals Residual Plots
15
16 Standardized Residuals Line Fit Plots
=4 Normal Probability
18
19 Normal Probability Plots
20
21
22 ! ! | ! i

8. leliekam keksiti blakus Labels.

Input
Input Y Range:

Input X Range:

Labels
Confidence Level:

Output options

Output Range:

New Workbook

Residuals

Residuals

Normal Probability

© New Worksheet Ply:

Standardized Residuals

Normal Probability Plots

Regression
$B$1:$B$11 2
| $A$1:3A$11 o |
Constant is Zero
%
&

Residual Plots

Line Fit Plots

Cancel

15




9. Izvelamies ruti, kurs bus datu izdrukas sakumpunkts. SpieZam OK.

A B (e D E F G H
Temperatiira, | Saldéjums, Regression

1 °C (x) kg (v)

Input
2 17 110 ! [ oK ]
3 28 165 Input Y Range: $B$1:$B$11 B Cancel
4 21 127 | Input X Range: $AS1:$A$11 &
5 24 140 )

Labels Constant is Zero
6 27 151 !
7 14 89 Confidence Level: %
8 30 187 .

Output options
9 33 205 !
10 32 190 Output Range: —————» EE] o |
aldl 23 136 New Worksheet Ply:
12 New Workbook

o o o e e e v
3y H Residuals
14 . .
Residuals Residual Plots
15 |
16 Standardized Residuals Line Fit Plots
17 .
Normal Probability
18 |
19 Normal Probability Plots
20
241! ‘
22 | i | |
N T T T T T T
10. Rezultata tiek izdrukata doto datu analize.
13 SUMMARY OUTPUT
14
15 Regression Statistics
16 Multiple R 0,986759706 «— Korelacijas koeficients (r)
17 RSquare 0,973694718
18 Adjusted R Square 0,970406558
19 Standard Error 6,376628399
20 Observations 10
21
22 ANOVA
23 df SS MS F Significance F
24 Regression 1 12040,70888 12040,70888 296,1214301 1,32328E-07
25 Residual 8 325,291118 40,66138975
26 Total 9 12366
27
28 Coefficients  Standard Error t Stat P-value Lower 95% Upper95%  Lower95,0% Upper 95,0%
29 Intercept 5,372093023 8,643117695 0,621545745 0,55153662 -14,55897212 25,30315817 -14,55897212 25,30315817
30 Temperatara, oC (x) f5,808349678 0,33753424 17,20817916 1,32328E-07 5,029994324 6,586705031 5,029994324 6,586705031
/r W
Brivais koeficients (a) Virziena koeficients (b)

16



B W Mo

Ar Excel atrisinami uzdevumi

Péc faila Korelacijas_uzdevumi.xlsx dotajiem datiem:
atrast linearas regresijas vienadojumu y = a + bx, nosakot koeficientus a un b;
raksturot sakaribas cieSumu, nosakot r;
uzzimet korelacijas diagrammu;

izdarit prognozi trijiem brivi izvelétiem raditajiem.

17



Secinajumi
Macibu lidzeklis “Excel funkciju pielietoSana korelacijas un regresijas analize” tika
izstradats, lai izglitojamie patstavigi varétu
pétit datus, korelacijas un regresijas analize, pielietojot EXCEL funkcijas.
Macibu lidzekli jau ir aprobejusi G3-1, GK3-2, B3, B2 un VB1 grupu izglitojamie,
apgustot modulus “Tirgus un klienti” un “Klientu vajadzibu izpéte”.
Macibu lidzekla aprobacija paradija, ka $adu macibu lidzeklu veidoSana ir lietderiga

un veicina izglitojamo izpratni par aplukojamo tému, ir lielisks paligs macities patstavigi.
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