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A Supplementary tables

step hinge segmented stegmented

z 0.34 0.34 0.34 0.34
x 0.40 -0.40
I(x>e) -0.92 -0.40
(z —e)s -0.92 -0.92 -0.92
e 450  4.50 4.50 4.50

Table A.1: Monte Carlo experiment truth.



step hinge segmented stegmented

n 250 500 250 500 250 500 250 2000
grid
V4 0.02 0.02 0.01 0.01 0.03 0.01 0.04 0.01
X 0.27 0.16 043 0.00
I(x>e) 0.46 0.28 1.32  0.22
(x—e)s 0.34 0.13 0.48 0.30 -0.35 -0.07
e 0.05 0.01 0.02 -0.01 0.09 0.04 -0.02 -0.02
smooth
Z 0.01 0.02 0.01 0.01 0.03 0.02 0.05 0.01
X 0.25 0.18 0.42 0.00
I(x>e) 0.38 0.23 0.83 0.11
(x—e)y 0.34 0.13 0.44 0.30 -0.21 -0.03
e 0.03 -0.02 0.01 -0.01 0.08 0.00 -0.01 -0.03
first order
Z 0.01 0.01 0.03 0.01
X 1.27  0.22
(x —e)y 0.46 0.13 -22.36 -0.62
e 0.04 -0.01 0.01 0.02

Table A.2: Relative bias of coefficient estimates and bias of threshold estimates of three
search strategies: grid search, smooth approximation, and first order approximation. Simu-
lation setting same as in Table 1 except that 1, the slope associated with (z —e)., is set to
-0.51 instead of -0.92.



step hinge segmented stegmented

n 250 500 250 500 250 500 250 2000
grid
Z 0.19 0.13 0.19 0.13 0.21 0.16 0.21 0.07
X 0.41 0.27 0.69 0.19
I(x>e) 0.36 0.25 2.98 097
(x—e)y 0.44 0.27 0.51 0.33 1.21 0.23
e 0.97 0.51 1.28 0.81 1.80 1.28 1.81 0.66
smooth
Z 0.19 0.13 0.19 0.13 0.22 0.15 0.21 0.07
X 0.41 0.27 0.62 0.16
I(x>e) 0.37 0.25 2.68 0.79
(x—e)y 0.44 0.27 0.52 0.33 1.16 0.23
e 0.96 0.50 1.27 0.82 1.87 125 1.82 0.59
first order
Z 0.19 0.13 0.21 0.16
X 0.55 0.31
(x —e)y 0.47 0.27 0.73 0.39
e 1.26  0.80 2.47 1.47

Table A.3: Monte Carlo interquartile range of coefficient and threshold estimates of three
search strategies: grid search, smooth approximation, and first order approximation. Simu-
lation setting same as in Table 2 except that 1, the slope associated with (z —e)., is set to
-0.51 instead of -0.92.
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Figure A.1: Histograms of training and validation data AUC for the MTCT data example.



B Trees example

Our second example illustrates segmented linear regression for continuous outcome. The
example uses the classic cherry trees dataset (Atkinson, [1987)) that is part of the R datasets
package. The dataset includes the girth and volume of 31 black berry trees. The nonlinearity
in the relationship between volume and girth has been observed before, e.g. https://en.wikipedia.org
/wiki/Multivariate adaptive regression splines. We fit a segmented model using the ex-
act search method. A plot of the likelihood of the restricted regression model given a fixed
change point versus the value of the change point is shown in Supplementary Materials
Figure B.1(a). Figure B.1(b) shows the fitted line and the observations. An interesting
feature of this dataset is that there are two peaks in the likelihood versus change point
curve (Figure B.1a). The chngpt package estimated the threshold to be 16.0 (95% bootstrap
confidence interval 12.9, 18.0), which corresponds to the higher peak, while others have
chosen the lower peak as the threshold estimate (https://en.wikipedia.org/wiki/ Multivari-
ate_adaptive regression splines#The basics).
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Figure B.1: The cherry trees example. (a) Likelihoods of the restricted regression models
with fixed change points versus candidate change points. (b) The observations and the fitted
line.
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