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Correlation and Simple Linear Regression
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Abstract : Correlation is a technique used to measure the strength or the degree of closeness of the linear association
between two quantitative variables. Common misuses of this technique are highlighted. Linear regression is a technique used
to identify a relationship between two continuous variables in mathematical equations, which could be used for comparison
or estimation purposes. Specifically, regression analysis can provide answers for questions such as how much does one
variable change for a given change in the other, how accurately can the value of one variable be predicted from the
knowledge of the other. Regression does not give any indication of how good the association is while correlation provides
a measure of how well a least-squares regression line fits the given set of data. The better the correlation, the closer
the data points are to the regression line. In this tutorial article, the process of obtaining a linear regression relationship
for a given set of bivariate data was described. The least square method to obtain the line which minimizes the total
error between the data points and the regression line was employed and illustrated. The coefficient of determination,
the ratio of the explained variation of the values of the independent variable to total variation, was described. Finally,
the process of calculating confidence and prediction interval was reviewed and demonstrated.

Key words : correlation coefficient, linear regression, least square.

M B Aol BAS T Aok T3 FAgolEld FEol AF7A
oy 7-&-(glomerular filtration rate) 7Fe] A, 7o A&}
& (continuous variable) o] AAE H7leh= 29 WAl Qe A, oHE Fo & AR T’q't‘ o
F2REA (correlation)2t 372 (regression)S AR ALES] BA 5L oS E
AtA o2 T Wge] A= Wk (direction) 7
E(strength)i A e ey WS (positive) TS & 2 =
(negative)®] A0l A7]= AHA (association)E’J 37]—%

1
o
iz}
ko
%

L 3 A A R e HEE

association)?] ZI=5 &A= whd ﬂﬂ%‘ﬂ% ?ﬂr’é"% A5 T OB 7He] AHAs EHske AEA e o
£ Ui F e A AY (Y WAE E4ol 7ks Foll tigh SRS xF O = kL o]0 tigste the ¥
AT B =idAe APAATE UE) dHEE FEIR o] FAZE yHoE AAst BE AEE AP (scatter
Foz xHs= 7o) o|EHW 5y FHow ekl diagram, scatter plot)Z X 3shk= Zloltl. o7]dAM xF&
< JllolA EH blood urea nitrogen (BUN)Z Z#|o}E]d Y4 (independent variable), 4278 ¥H<>(explanatory), =
(creatinine) F= 7Fe] THEAE Hrlshs AtolA ARt W (predictor)2l 2L 3HH, vy F4H<=(dependent), WHH

g% BUN 5% 52 iﬂ]o}lﬂ” FER =T 3= Z*(response), AZH(outcome)ZtL BT} G Sof AW

@ FPEke sjo] 83 BUN FgokEld w525 e
'Corresponding author. AR (Table 1Def] tiste] AHHEE 2™ 7 i o=
E-mail : paksi@kangwon.ac.kr o7 ko] AT AE Aow FIAFHATHFig 1)

427



428

wpel . o

R N

A - QHS

Table 1. Blood urea nitrogen (BUN, mg/dl) and creatinine by age (month) for 20 dogs with disease ‘a’

ID Age (month) x; BUN y; Creatinine y; 1D Age (month) x; BUN y; Creatinine y;
1 32 24 1.4 11 18 9 0.7
2 48 28 1.2 12 27 11 1.2
3 34 27 1.7 13 31 24 1.4
4 52 29 0.9 14 39 27 1.1
5 57 25 0.8 15 58 31 1.0
6 23 12 1.2 16 47 23 0.9
7 42 22 1.3 17 36 13 1.2
8 26 20 1.5 18 48 26 1.1
9 23 19 1.1 19 0 22 1.3
10 37 22 0.8 20 21 23 0.8
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Fig 2. Examples of linear relationship (r = correlation coefficient).
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Fig 3. Examples of nonlinear relationship (r = correlation coef-
ficient).
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Fig 4. Correlation coefficient by sexes. Regression line is In y =
0.019 x Age +2.35. Note that the BUN level was logarithmic
transformed prior to fitting. Female (open diamond); Male
(filled diamond).
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Fig 5. Comparison of correlation coefficients by subgroup and
combined data.
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Fig 6. Simple linear regression line relating y to X, minimizing the
sum of squares of all of the deviations. € = deviation (residual). ,
represents the effect on y, of the x,, and y; denotes the value
observed in i of the dependent variable.
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Fig 7. An illustration of the constant variance and normality
assumptions of regression equation for the data in Table 1. x
= age (month), y = creatinine level (mg/dl).
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Table 2. Estimation of regression parameters, standard error (SE) and 95% confidence interval (CI) for the data in Table 1

Coefficient SE of coefficient t p CI
Intercept 2.3479 0.1954 12.01 <0.0001 1.94-2.76
Age 0.0188 0.0051 3.69 0.0017 0.00 - 0.03
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Fig 8. Regression line and 95% confidence and prediction interval for the data in Table 1. Note that the BUN level was logarithmic
transformed prior to fitting. CI = confidence interval, PI = prediction interval.
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