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Korean Journal of Psychology: General
2014, Vol. 33, No. 4, 929-948

A Comparison of Estimation Procedures for

Quantile Logistic Growth Curves

Seungmin Jahng Soyeong Pae
Dept. of Psychology Div. of Speech Pathology and Audiology
Hallym University Hallym University

Identifying an individual’s standing on estimated quantile growth curves including lower 10 percentile and
upper 10 percentile growth curve, for example, is one way to describe individual differences in
developmental process of psychological characteristics. The present study introduced two different
approaches for quantile logistic growth curve estimation, i.e., two-step nonlinear regression model and
quantile regression model with transformation. An application of the two procedures was illustrated using
a real data example of the word understanding test scores obtained from 563 infants. The quantile
regression model performed better than the two-step nonlinear regression model in estimation of quantile
growth curves. Quantile regression model did not show rank-reversed estimated quantile scores but the
two-step nonlinear regression method did. In addition, the former also showed higher accuracy in
classification proportion than the latter. It was discussed why we need to use more elaborated statistical

models to estimate quantile growth curves.

Key words : growth curve, quantile regression, nonlinear regression, logistic growth function
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PROC UNIVARIATE DATA=RAW_DATA NOPRINT;
CLASS GENDER MONTH;
VAR DV;

OUTPUT OUT=QUANTILE
P5=P05_DV
P10=P10_DV
Q1=P25_DV
MEDIAN=P50_DV
Q3=P75_DV
P90=P90_DV
P95=P95_DV;

RUN;

*EE B9 Rz "E HE A HE;

DATA QUANTILE_LONG;
SET QUANTILE;
PTILE_DV=P05_DV;PTILE=05;0UTPUT;
PTILE_DV=P10_DV;PTILE=10;0UTPUT;
PTILE_DV=P25_DV;PTILE=25;0UTPUT,;
PTILE_DV=P50_DV;PTILE=50;0UTPUT;
PTILE_DV=P75_DV;PTILE=75;0UTPUT;
PTILE_DV=P90_DV;PTILE=90;0UTPUT,;
PTILE_DV=P95_DV;PTILE=95;0UTPUT;
DROP P05_DV P10_DV P25_DV P50_DV P75_DV P90_DV P95_DV;

RUN;

PROC SORT DATA= QUANTILE_LONG;
BY GENDER PTILE MONTH;

RUN;

*EE ool ot HiME 372 28 "2
PROC NLIN DATA=QUANTILE_LONG NOITPRINT;
BY GENDER PTILE;
PARMS ALPHA=4 BETA=-5;*&9| Z=7|Zk;
MODEL PTILE_DV=284/(1+EXP(ALPHA+BETA*MONTH));
OUTPUT OUT=OUT_NLIN P=PRED;
RUN;
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DATA RAW_DATAZ;

SET RAW_DATA;
T_DV=LOG((284*1.0001-DV)/(DV+.0001));

RUN;
PROC SORT DATA=RAW_DATAZ2;

BY GENDER;

RUN;
*HE Ztzol CHE B9l 2T2E,
PROC QUANTREG DATA=RAW_DATAZ2;

BY GENDER;
MODEL T_DV=MONTH/QUANTILE=.05 .1 .25 .5 .75 .9 .95;
OUTPUT OUT=OUT_QUANTREG PRED=PRED_T/COLUMNWISE

RUN;
o Egte ¥ AR TR dHHE
DATA OUT_QUANTREG;
SET OUT_QUANTREG;
PRED_DV=(284*1.0001-.0001*EXP(PRED_T))/(1+EXP(PRED_T));

RUN;
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