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Web Appendix A: Computational Details

The simulation study and data analysis in this paper were performed using the R statistical software (R
3.1.1). We used the optim function with the BFGS quasi-Newton option to maximize I,(Y,~|¢, v+D)
w.r.t. nand (Y, v®|¢®) v) — 27 og| — Hy(n'®; Y, )| — (No1 + 1)log fo1 — (N1z + 1) log b1 w.r.t.
v. In particular, the limited-memory BFGS method was used to maximize I,(Y,~|¢, v5tD), since it is
more suited for the maximization of a function w.r.t. a large number of arguments. We computed the
gradient and the hessian matrix of I,(Y,~|{,v) w.r.t n using their analytic expressions. In evaluating
those expressions, we sometimes encountered the situation where the denominator of a fraction was so
close to zero that the software set to zero. Under such a situation, we simply replaced the denominator

with 1040,



Web Appendix B: Additional Simulation Results
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Web Figure 1:
standard errors of the baseline intensity estimators
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The comparison between the empirical standard errors and the average theoretical
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Web Figure 2: The empirical coverage probabilities
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Web Appendix C: Additional DDHP Data Analysis Results

Web Table 1: The regression parameter estimates for the saturated model based on the DDHP data

Gender Molar Type Quadrant Transition Parameter Estimate SE p-value
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Web Table 2: The detailed comparisons associated with the significant non-symmetries in caries tran-

sition intensity found in Table 4.

Gender Transition Teeth Compared Wald Test Statistic (p-value)
Upper right first Lower right first -3.181 (0.0007)
01 Upper left first Lower left first -3.200 (0.0007)
Upper right second Lower right second 0.236 (0.4068)
Upper left second  Lower left second 1.323 (0.0928)
Upper right first Upper right second -13.625 (< 0.0001)
Upper left first Upper left second -14.212 (< 0.0001)
Male 0—1 . .
Lower right first Lower right second -10.382 (< 0.0001)
Lower left first Lower left second -10.261 (< 0.0001)
Upper right first Upper right second 2.563 (0.0052)
19 Upper left first Upper left second 3.443 (0.0003)
Lower right first Lower right second 3.864 (0.0001)
Lower left first Lower left second 3.934 (< 0.0001)
Upper right first Lower right first -0.988 (0.1592)
021 Upper left first Lower left first 0.494 (0.3015)
Upper right second Lower right second -3.489 (0.0002)
Upper left second  Lower left second -2.423 (0.0077)
Upper right first Upper right second -14.055 (< 0.0001)
Upper left first Upper left second -13.681 (< 0.0001
Female 0=1 Lower right first Lower right second -16.200 E< 0.0001§
Lower left first Lower left second -16.168 (< 0.0001)
Upper right first Upper right second 2.424 (0.0077)
159 Upper left first Upper left second 2.000 (0.0227)

Lower right first
Lower left first

Lower right second
Lower left second

4.966 (< 0.0001)
4.167 (< 0.0001)




Web Appendix D: Additional DDHP Data Analysis Results Assuming

p Being Gender-Specific

Web Table 3: The regression parameter estimates for the saturated model based on the DDHP data

Gender Molar Type Quadrant Transition Parameter Estimate SE p-value
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Web Table 4: The Wald test statistics (p-value) for the three types of symmetry in caries transition
intensity stratified by gender and transition type.

Transition
Gender Test for symmetry 0to 1 Tto3
Upper vs Lower 21.71(0.0002) 2.74(0.6025)
Male Right vs Left 0.72(0.9490) 0.53(0.9709)
First molar vs Second molar 538.41(< 0.0001) 47.08(< 0.0001)
Upper vs Lower 19.05(0.0008) 5.73(0.2202)
Fernale Right vs Left 1.85(0.7625) 1.66(0.7976)

First molar vs Second molar 779.47(< 0.0001)  51.20(0.0004)

Web Table 5: The detailed comparisons associated with the significant non-symmetries in caries tran-
sition intensity found in Web Table 4.

Gender Transition Teeth Compared Wald Test Statistic (p-value)
Upper right first Lower right first -3.160 (0.0008)
0- 1 Upper left first Lower left first -3.193 (0.0007)
Upper right second Lower right second 0.238 (0.4060)
Upper left second  Lower left second 1.327 (0.0923)
Upper right first Upper right second -13.611 (< 0.0001)
Male 01 Upper left first Upper left second -14.208 (< 0.0001)
Lower right first Lower right second -10.381 (< 0.0001)
Lower left first Lower left second -10.261 (< 0.0001)
Upper right first Upper right second 2.519 (0.0059)
1.9 Upper left first Upper left second 3.388 (0.0004)
Lower right first Lower right second 3.815 (0.0001)
Lower left first Lower left second 3.891 (< 0.0001)
Upper right first Lower right first -0.986 (0.1597)
0- 1 Upper left first Lower left first 0.494 (0.3016)
Upper right second Lower right second -3.495 (0.0002)
Upper left second  Lower left second -2.427 (0.0076)
Upper right first Upper right second -14.066 (< 0.0001)
Upper left first Upper left second -13.693 (< 0.0001
Female 0=1 Lower right first Lower right second -16.235 E< 0. 0001;
Lower left first Lower left second -16.201 (< 0.0001)
Upper right first Upper right second 2.428 (0.0076)
159 Upper left first Upper left second 2.003 (0.0226)

Lower right first
Lower left first

Lower right second
Lower left second

4,961 (< 0.0001)
4.165 (< 0.0001)
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Web Figure 3: The tooth-level future transition probabilities to every possible state out of the caries
state at the last visit for the upper right first molar (A) and the upper right second molar (B).



