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Linear spline

O000000oooooooooDoo0oDDOknet00 000000000000 OODODOOLODO
oboooooobooobooobooboooboooboboolrobooboooooboooboboobo

goo
Stata 0000000 mkspline 0000000000000 OOOOOOCOOOOOOOO

oooooooooooooOooooboboOo0ooooo0ooooDooOoo0ooDoOooDmoDoboOoOo
0000000000 0D000000000000000000000000000000000E0
UO0000 mkspline U ExamplesDDDDDDDDDDDDDD age xU0Olninc yOOO

gboooooooooobooo

mkspline x1 24 x2 30 x3 40 x4 48 x5 59 x6 65 x7 = x
regress y x1-x7
predict yhat, xb
twoway line yhat x, clcolor(red) clwidth(thick) ///
|l 1fit y x, clcolor(green) clwidth(thick) ///
|| scatter y x, msymbol(Oh) mcolor(blue) ///
ytitle("y") ///
legend(label(1l "Linear spline fitted") ///
label(2 "Linear fitted") ///
label(3 "Observed values")) ///
x1line(24 30 40 48 59 65) xlabel(, grid)

Linear spline fitted ———cemem Linear fitted
o Observed values
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IStata 0 OO0 OO[R] Stata Base Reference Manual Release 140 0O pp.1,523-1,5290 Stata Press

O http://www.stata.com/manuals14 /rmkspline.pdfC]
2use http://www.stata-press.com/data/ri4/mkspt 00000000
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regress y x if x < 24

predict yhatl if x <= 24, xb

regress y x if 24 <= x & x < 30
predict yhat2 if 24 <= x & x <= 30, xb
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= Piecewise linear fitted (14,24] Piecewise linear fitted [24,30]
e Pjecewise linear fitted [30,40] Piecewise linear fitted [40,48]
e Piecewise linear fitted [48,59] Piecewise linear fitted [59,65]
= Pjecewise linear fitted [65,69) o Observed values
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mkspline x1 24 x2 30 x3 40 x4 48 x5 59 x6 65 x7 = x
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mkspline 0001 0O0OO1 0002 QgOO2 .. 0007 = 0OOOOCO

OO0000000O0Stata0 0000000 mksplineJ 000000000 O0O0ODDOOOO

x2 = max (min (x, k2) , k1) — k1
x3 = max (min (x, k3) , ko) — ko
x4 = max (min (x, kq) , k3) — k3
x5 = max (min (x, k5) , ka) — ks
x6 = max (min (x, kg) , k5) — ks
x7 = max (x, kg) — kg

0000000000 Methods and formulas 000000000000 DOOCOCOOOODOOO
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y = a+ G1x1 + (2x2 + B3x3 + B4x4 + (5%5 + [6x6 + 37x7 + u (1)

gbo0ooboob0Dxt00xr00000000D0000000x100xr0000000O00O00OO
gooooboyOOoobOoobooobooooooboooooboooooboooboooobDooDo
gboooobdoobooboooooogd

{a} +Gix1 +u (x < k1)
{a+ B1k1} + fox2 +u (k1 <x < ko)
y={ {a+pBiki+ B2 (ks —k1)} + Bsx3 +u (k2 < x < k3)
{a+ Bik1 + B2 (ko — k1) + B3 (k3 — ko) } + Baxd +u (k3 < x < ky)
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x27(k211]£111) e {a+ Bik1} + B2x2
=a+ [k + B2 (k2 — k1)
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xslim-s-o = {a+ Bik1 + Ba (k2 — k1) } + B3x3
=a+ ik + B2 (k2 — k1)
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. regress y x1-x7

Source SS df MS Number of obs = 100
F(7, 92) = 7.01

Model 5.28030734 7 .754329621 Prob > F = 0.0000
Residual 9.89300058 92 .107532615 R-squared = 0.3480
Adj R-squared = 0.2984

Total 15.1733079 99 .153265737 Root MSE = .32792
y Coef.  Std. Err. t P>|t| [95% Conf. Intervall

x1 .0460597 .0212775 2.16 0.033 .0038008 .0883186

x2 -.0607856 .0297025 -2.05 0.044 -.1197773 -.001794

x3 .0565476 .017106 3.31 0.001 .0225736 .0905216

x4 .0111599 .0219786 0.51 0.613 -.0324916 .0548113

x5 -.0259026 .0189202 -1.37 0.174 -.0634798 .0116746

x6 .016147 .0328659 0.49 0.624 -.0491276 .0814216

x7 .1087038 .0572334 1.90 0.061 -.0049667 .2223742
_cons 9.459758 .4226253 22.38 0.000 8.620388 10.29913
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Restricted cubic spline
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mkspline x1 24 x2 30 x3 40 x4 48 x5 59 x6 65 x7 = x
regress y x1-x7

predict yhat, xb
twoway line yhat x, clcolor(red) clwidth(thick) ///

|l 1fit y x, clcolor(green) clwidth(thick) ///
|| scatter y x, msymbol(Oh) mcolor(blue) ///
ytitle("y") ///

legend(label(1l "Linear spline fitted") ///
label(2 "Linear fitted") ///

label(3 "Observed values")) ///

xline(24 30 40 48 59 65) xlabel(, grid)

Restricted cubic spline = ==cemceme= Linear fitted
o Observed values
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mkspline 0000 stem = 00000, cubicknots(OOO 1 0002 ..)
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(x = ka)} — (ke — ks) ™' (x = ks (ke — ka) — (x — k). (ks — ka)
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000 (v), 00000000 4+0000000000000000000D00D0O00OO000

0000000
u (u>0
(m+:{0 &<0;}

0000000000 Methods and formulas 00000000000000000000000
00000kOkO..0000000000000 10000 20..000000000sx200 sps
000000 (v), 0000000000030000000000kK 0000000000000
00000000000000000000x000000000 100000000000000
0000000000000000 20000000k 0000000000000000000
DDDDDDD%DDDDDDDDDDDDDD(gj§DDDDDDDDD3DDDDDDDD
00800000k OD0D00000000000000 10000000000rx100 rx6000
00000000000000000

rx10x0000000000000x0000000000000000000000000
D00000030000000000000000000000000x0 k0001000 (u),
0000000000000000 300000000 k00000000000 0000 30
0000kO0O0OO0OO0DO0 1000000

000100 rxs 000000000000000000000000000000000000

y = a+ firxl + Borx2 + (3rx3 + B4rx4 + B5rx5 4 u (3)
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a+ Bx+u (x < k1)
a+Bx+Cx—k) +u (k1 < x < ky)
Y=Y a+Bx+Cx—k)*+Dx—k)’ +u (ky < x < ks) @)

0000000k 000000000000000000000000O0x0000000000
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. regress y rxl-rx5

Source | SS df MS Number of obs = 100

F(5, 94) = 8.33

Model 4.65699513 5 .931399026 Prob > F = 0.0000

Residual 10.5163128 94 .111875668 R-squared = 0.3069
8
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Adj R-squared = 0.2701

Total 15.1733079 99 .1563265737 Root MSE = .33448
y Coef.  Std. Err. t P>|t| [95% Conf. Intervall

rxl .0052178 .0123723 0.42 0.674 -.0193477 .0297834
rx2 .1788471 .238566 0.75 0.455 -.2948313 .6525256
rx3 -.2650082 .554882 -0.48 0.634 -1.366739 .8367231
rx4 -.4225963 .7852023 -0.54 0.592 -1.981634 1.136441
rxb 1.299019 .8247793 1.57 0.119 -.3385991 2.936638
_cons 10.21692 .2776262 36.80 0.000 9.66569 10.76816
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1. StataOd 000 OO [R] Stata Base Reference Manual Release 1400pp.1,523-1,52900 Stata Press
O http://www.stata.com/manuals14/rmkspline.pdf0d

2. William D. Dupont, W. Dale Plummer[ Using Stata 9 to Model Complex Nonlinear Rela-
tionships with Restricted Cubic Splines]
O http://www.stata.com/meeting/4nasug/RCsplines.pdfd

3. Harrell, F. E., Jr. 2015. Regression Modeling Strategies: With Applications to Linear
Models, Logistic Regression, and Survival Analysis. 2nd ed. New York: Springer.
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