OLS Regression and ANOVA in Excel 2013
Note: Other versions of excel generally have these same functions, but the menus/paths may differ

Note: Regression and ANOVA is appropriate if you are working with two continuous variables (e.g., 1.1,
1.2, 1.4, 2.7). Discrete numerical categories (e.g., 1, 2, 3, 4) can sometimes be treated as continuous.
ANOVA is also appropriate if you have a categorical independent (e.g., yes/no coded as 1, 2) and a
continuous dependent variable. Neither is appropriate if you the independent variable is continuous.

(1) Input data into excel. Make sure data are formatted as numbers with no additional information
in the cells:

L
MEERT PAGE LAYOUT FCRMULNS
‘L. ;F‘CL‘ Zaliori <1 A A=
i L .
Iﬂftc @ Foit peie | B L W - | Ei- A A S
Clpooard 3 Font 0
o - E
A | 1 | 13 b
depend pepend pepend

1 |varlable varlable1  varlable 2

2 | 2 n 161.5

3 | AL 15 87.8

1| 23 u 33.7

5 5.2 153 1837

5 | 29 116 587

7 54 15.8 1741

3 | 35 124 L

o 4.6 158 20.5
10 R 132 97.6
11 39 133 1055
12 4 14 153.7
13 3.3 12 1781
14 4.2 148 1353
15 34 127 1445
16 4.8 156 201
17 5 16 631
12 2.3 10.5 431
19 2.6 115 1185
20

(2) Make sure you have the Data Analysis Toolpak. Go to the DATA tab, and select the Data
Analysis Toolpak (on the right). If you do not see that option, do a google search for “Data
Analysis Toolpak in Excel” to find the instructions on how to add it (for free)

B H S Lomus Uook] - xzel ? E - C
—HORE ISERT PASE LAYOLT FORMLLAS DANTA RIVIEW VEW FDC-INS HITRC PRO 1 Mlanisy s Rarre er -
1 b B = Ty E Coredons | L Clzar “ = HE A u =15 Usla Aty
o 3 B Qi o (YI- (2B M X B 0 A e
5 From Uthe- asting Heresh ;l Lort ilzer e P leoc>  llash  lar-cw dez Cersoloate What-l*  lzlabionshbips | Lraup Ungroup subtotsl
[iFromTet 5o~ Commecters - Teidances  Cowmns R Duplicstss Val sater - Anzysse = =
et Deterral Data Conne tions Sort & Tilker Daiz Tools Cutline I'x Aralysic
e = fe Diata Analysit Tools
Fuls T inzosial and soenililic Cala
A E [ n F F a = I I K I M 1] (v} " analyriz.
Idependant. Dependanl Dependant [3 FUNCRES
T |Variakle Variablel  Variable2 Tell s ridiee
r 10 pLi S
| 4.1 15 AT.R
4| 23 11 39.7
5 5.2 153 183.7
8| i3 113 8.1
7 | .4 15.8 1741
3.5 12.4 T
1.5 153 0.5
X 13 450
1.9 1.7 1067
3| 4 14 153.7
13 1.2 17 126.1
14 | a.4 13.3 155.3
15 1.4 17.7 1445
15 43 155 o ]
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(3) Inthe Data Analysis popup window, scroll down to select “Regression” and then “OK”

EH S &+

HOME IMEERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS MITRO PRO

N [#] Connectiors 8] - Y. Clear R =
_ & ; 2l (5]4] - E82 [ | =
Fruen Web ; o Propelies =2 Reapply
From Other Bxstirg X £ ot Filter Textza Flasn  Remove v}
Fram Tert ources Connectians  Felit Links Teddvanced  copumes il Duplicates Valid
Gzl Eslernal Dala Conneclivns Swrl & Fille:
K16 - fe
A B C D E F <] H J K
Independant Dependant Dependant
1 Variable Variablc 1 Wariakle 2
3 4.1 15 378 Analysic Tools II
4 23 11 39.7 Histogram b
5 5.7 16.3 133.7 Wowirg Averzqe Tancel
= Rzndom Humber Generation
8 < 116 58.7 Reris and Percerilile -I-te
7 5.4 16.2 174.1 | RS ee l| | b
Samplirg
a 3.5 124 78 t-lest: Faired 1wo Samole far Mzzns
g A6 15.8 20.5 t Test: Two Sample Acsuming Equal Variances
I-Tees s Twwo-Sample Assuminyg Uneygudl Varignoe:
10 3.6 13 37.6 7-Test Twn Sample far Means
1 3.5 13.3 106.9
12 4 14 153.7
12 21 1M 1%/ 1

(4) Putyour mouse in the box for “Input Y Range” and then drag a box around one of your

dependent variables. Then put your mouse in “Input X Range” and drag a box around your

independent variable. Then click “OK”

BEH S &-&- + Joak! Eecel
HOME IMSERT PLGE LAYOLT FORMULAS DATA REVIEW/ VIEW ADD-INS S TROPRO
o Aeress e Cl=zr I
[aF y Yl |
[ Fruer Webs L5 = : Y- Reapply — o i )
= From Othar Existing Filter . Textta Flesh  Remo Data Consalic
GFrom Tod oo | Conmecions ToAdwaneed | Columns  [ll - Duplicases Validation -
Get Drternal Data Cornedions Sort & Tilter Data Too's
TR
A 6] C D Input K | L —n

Independ Nependant  Nependant Ingut § Range: i_s-F.‘i?. F&1G @
1 |Variable Variable1  Variable2 T ———— M

__________ Inpus X Range: ,@
: - - — 0
3 4.1 15 878 [] Labels I____| Constan: is Zero
4 2.3 1 39.7 [ confidence Level:
O 3.2 16.3 183.7 OtaTERhans
& 7.9 16 87 ;33 A |
7 5.4 158 171 S Bt kanas L=
8 2.5 12.4 78 ®) New Workshest Fiy: | I
g 4.6 15.8 205 (2) New Workbock
10 3.6 13 97.6 Bestilals

[] Resicuals [ Residual Plots
L 33 18:3 LI [ slandarvized Residucls [ tine =it Pruts
12 4 14 153,/
13 37 17 176.1 Murmal Probabilily
Mormal Frobability Plot:

14 1.2 11.8 1353 I
15 3.4 12.7 144.5
16 a8 15.6 0.1 I |
17 3 16 63.2
18 22 10.5 43.2
14 2.6 1.5 116.5
20
21
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(5) You should see the output of the regression analysis pop up in a new worksheet. It will look like

the output below. Expand the width of column A if needed so you can see the text. (note: |
added the blue highlighting)

B HS- & ¢ Bock] - kxcel
HOME | INSERI  JACELAYOUL  SURMULAS  DAIA REVIEW  VIEW  ADD-HS  NITRU PHD

“1' j( :“‘ Calibri -l Cls s == 2. SewepT=t Geneeel - '_;'_:l g‘;
L Zo cogy +
Faste %ch;ntpnim B U u- He SHop- === e EMegedConer » S -8 v 502 FCnor;da':ﬁ";'v foT:':fj
Cligboard M Forit P Algnmzn: I Numper s Styles
a7 il I
A E C D E F G H J
i .F\.JMI\.'IQR\'TTUTDLIT | |
2
3 Fegression Stotistics
4 |Multiple R 0.985355735
3 RSquarc (0.571004755
5 |Acjustce RSquare (.969152552
7 |Standard Errcr 0.276752048
1 |Chservations 18
3
0 ANOVA
df S5 M5 E significance £
12 Regrasslon AL F3.07L20376 76.0712L| 535.8146 9.93995E-14
13 Resldual 16 2.3T1562017 0.141972
4 | Iotal 1 SE AT
15
16 Coefficients Stondard Crror tStat P-vakie | lower95% | Upper95%  Lower 95.0% Ugper 25.0%
17 |Intercept S.089BESTI4  0.335592351 177891 5.78C-12 5.25646177 6.531300777 5.25B4€177  6.661309777
18 |X Varigble 1 2.015570324  0.087074530 2314767 9.94E-14  1.830S86214 2.200100434 1.83098C214  2.200160434

(6) We are particularly interested in five items on the output (highlighted above):

a. The R Square. This is how linear the relationship between the variables are. The closer
to 1, the more linear the relationship, and the more variation in Y (dependent variable)
that is explained by X (independent variable). In the example below, the R Square is 0.97
(round to 2 decimal places). This means the relationship is highly linear (“a good fit”),
and 97% of variation in X is explained by Y. Remember that this does NOT reflect
causation (we can’t know from this analysis if one variable causes variation in the
other), but instead just shows there is a relationship.

b. Excel runs an “Analysis of Variance” (ANOVA) along with the OLS regression.

i. The Fis a measure of the strength of the relationship. In the example, the F is
535.81, which is good. Don’t worry too much about the F, just write it down.

ii. The Significance F is the P-Value. This tells us how significant the relationship is.
In the example, the P-Value is very low, 9.39 E-14, which is excel’s way of using
scientific notation. This means 9.39 x 10**, or 0.0000000000000939. It is
excessive to report all this though. The convention is that the relationship is
“statistically significant” if P<0.05, and “highly statistically significant” if P<0.01.
So here you can simply record P<0.01. If you want to show it is very very good,
just report one more zero (P<0.001).

c. The coefficients give you the formula of your regression line. The formula of a line is:

y = mx+b, where m is the slope and b is the y-intercept. In the excel output, the slope is
the X Variable 1 coefficient, and the y-intercept is the Intercept Coefficient. So for the
example, y = 2.0156x + 5.9699. | have rounded to 4 places, but 2 is usually OK also. This
is our predictor equation. So, if we wanted to predict variable Y with a value of X, we
would simply insert the X value into the equation and get Y.
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(7) Thisis how you would state your results in a paper. There was a statistically significant
relationship between (insert name of one variable) and (insert name of the other variable)
(R?=0.97, ANOVA F=535.81, P<0.001).

(8) Now, let’s represent the data graphically. Go back to your data, and click the INSERT tab up top,
them charts>scatterchart

m H &~ ¢ T 3o0k] - Exce
HIME INSERT MACE LAYOUT FORMUL_AS DATA REVIEW VIEWN ADD NS MNITRD MRO

- - g B R g | U
(.T | LB |m] g ﬁ.\h’\rp Eing Maps I : I e T
: ? 0 45 g P e - e BT
FivotTable Recommezndec Teble | Pictures Oaline F ] WMy Lpps = H Pecple 5zph Recommended L FivotThat  Lin= Celw
PivaTables Piclures @i+ ™ Charls T -
Tanes INustratians Add-ing Cra Ceatter Sparkl
Chart 1 - b g [
4 2l
A | B | C 2] | E | F | 3 | H | | L
indapendant vepend pend Wt
1 |Variable Varighle1  Variable 2 LiC A B
2
2 2 10 164.5 DBubble
= a1l 15 Hil
4| 2.3 11 8.7 9,
5 | 52 16.2 183.7 vo
19 116 T S
2 . More Scatter Chartz..,
5 5.4 16.8 174.1 b
2 3.5 12.4 73
9 | ab 15K 0.5
10 3.6 13 S7.6

(9) Right click on the chart area and “Select Data”

BH S @-%- - Bookl Exczl CHART TOOLS
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o Y
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2 2 10 161.5
3 4.1 15 B7.8
4 | 2.3 11 33.7 b cu
5| 3.2 16.3 183.7 B2 Cooy
b | 2.4 1L> 8.1 T_n Faste Oplivie:
7 54 16.3 1711 o
g s 124 72 |
9| 4.6 15.3 20.5 £ Reser to Match Style
10 3.6 13 7.6 A Eonk
11 3.9 13.3 105.3
12| 2 12 153.7 g1 Change Chart Tyne..
13| 3 12 Tl B Soveas Templale..
14] 4.7 143 1353 B SelectData..
15 3.4 12.7 1M11.5 [@ Mevs Chart.,
15 48 15.5 0.1 S
azl 3 ac enn
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(10)Put your mouse in “Chart Data Range” and then draw a box around both columns of data (they

will need to be next to each other).

BHE S-2-4- = Bagk™ - bucal CHARTTOOLS
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(11) Your data should now be in the chart:
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20
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(12) Adjust your chart axes — double clock on the numbers in the axes, and a dialog box should pop
up on the right. Change the min and max values to bracket your data, then close the dialog box.
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(13)Right click on the data points (the actual dots in the chart) and “Add Trendline
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(14)In the trendline dialog box that pops up on the right, select linear (if your data are linear), and
scroll down to check the boxes for “Display equation...” and “Display R-squared...”, then close

the dialog box.
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(15)The equation in the trendline should match the equation achieved with your OLS. If not, check
to make sure you have your columns organizes so that the independent variable is to the left of
the dependent, then redo the chart. Note: If you change any of the data, you will need to delete
and re-add the trendline, as the equation of the line and the R? will not automatically update.

(16) Now, move your columns around so that your next dependent variable is next to the
independent variable, and repeat all steps. For this analysis (see below), the relationship was
not significant (R2=0.02, ANOVA F=0.36, P=0.56). Note that since the P was not <0.01, | am going
to report the actual value, which you would do for any value >0.01, such as 0.02, 0.04, 0.12...).
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(17)There are various other things that can happen with your data. For example, there may be an
exponential relationship between the data (common in growth studies), in which case an
exponential trend line would need to be fit:
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(18) You cannot run an OLS with exponential data and get a correct P value for the relationship,
unless you first log transform the data. For example:
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Select the Ln (Natural log) transformed data for your Y variable:
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Now, you can use the OLS output R Square and ANOVA F and P (significance), but use the
equation of the line from the scatterplot of the non-log transformed data.
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