
 انعشاق دون سه الخبمست لأطفبلبىبء مىحىيبث نمو معيبسيت 

 

 
  ستخهصالم

(Centile)

Body mass indexBMI 

LMSP

RS

CGBMI

LMSP

 BMI

MICS42011

WHO

LMSPانشئيسيت نهبحجالمصطهحبث 

 

 

مجلة العلوم مجلة العلوم 
  الاقتصادية والإداريةالاقتصادية والإدارية



                                                                                                                    

                                                                                                                                                                                                                

353 

 بناء منحنيات نمو معيارية لأطفال العراق دون دن الخامدة              

 

 

 مقذمت. 1

BMI

BMI

Body mass indexBMI

 هذف انبحج. 2

BMI

2011

LMSP

 الجبوب انىظشي. 3
(LMSP)طشيقت -(BCPE)توصيع بوكس كوكس أسي انقوة  3-1

]5[
 

(Box-Cox Power Exponential) 

(BCPE)

Y

(Truncated Power Exponential)

CV

Y
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z

1z 

(Standard Power Exponential: SPE)

2
[10]

 (Cole)Z

(BCN)

z

(2) Z01

( 

ZY

 

(Truncated Standard Power Exponential)Z v>0

 v<0 Z

 

TSPE

CDF)T

T3tz

(CDF)T 
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z-scoreY 
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 (Truncation Probability) (Negligible

 GAMLSSأنمورد بنمزجت المعبلم  3-2

Generalized Additive Models for Location Scale and Shape

GAMLSS
[4]

Polynomial)

(Cubic Spline)(Locally Weighted 

Scatterplot Smoother:LOWESS(Random Effect) 

 GAMLSS

Y LMSP

1

link function 

 , k=1, 2, 3, 4 

.

i=1,2…,n 
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 ]4[الأنموردتقذيش  3-3
 

k = 1,2,3,4 
[4]

 

:

1

:

1
RS CG 

 Backfitting Fisher scoring procedure

  ]4[المىبسب اختيبس الأنمورد 3-4
 (Generalized Akaike 

Information Criterion:GAIC)

(Fitted Deviance)  

edf

 

(Fitted Log Likelihood) 

#

                                      
1

 [4]لمزيد من التفاصيل عن الخوارزميات راجع المصدر 
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(Trace)

GAIC

BCPE

8

 

plotQ -Qط  مخ 3-5
[8] 

 Q-Q plot

(Quantile)

(Q-Q plot)

Normal Probability Plot

Q-Q plot

detrended Q-Q plot

Empirical Quantile(Normal 

Quantile)

Worm plot [8]مخط   3-6
 

 (Worm plot) (detrended Q-Q plot)

95%

 

 

  

  

  

 U 

 U 
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 ]Q plots)-etrended Qd)]8اختببس انشكم لمخططبث  3-7

[8] 
(Van and Fredrick)

detrended Q-Q plot

(Q-Q plot)

0.10 , 0.10 , 0.05 , 0.03)

test-Q [8]اختببس  3-8
 

(Royston and Wright)
[8]

(Z-

score)

 (Z-score) 

Gg=1,2,…..G g

g

g

g

0103

 

 

Q 

                                      
2

 .[3]المصدر (Agostino)لمزيد من التفاصيل  لاحظ 
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(Royston and wright)Q 

QChi-squared

.

[3]
 (Robert and Rigby)

 

2

g=1,2,3,4

μ

μ

 

 الجبوب انعمهي4 .

 انبيبوبث1-4 

365990-59

365991596882297739

60

MICS42011SPSS16

RVersion 2.15.2)
[6][9][10]
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 بل انزكوسبىبء الخطوط المئيىيت نهوصن مقببم انعمش نلأطف  4-2
GAIC#=3BCPE

 اختببس مجضئبث بواقي الأنمورد أولا: 
BCPE5

1 

1 

Summary of the Quantile Residuals 

mean 0.002755 

variance 1.000403 

coef. of skewness -0.00119 

coef. of kurtosis 2.931728 

1

 نلأنمورد  Worm Plotمخط   . أ
1 Worm PlotBCPE

12detrended QQ plots 12

2

1Worm PlotBCPE
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i 2 

2BCPE 

classes coef    

 [,1] [,2] 
    

[1,] 0.016442 6.198619 -0.00211 0.021093 -0.00081 -0.00861 

[2,] 6.198619 13.43308 -0.02449 0.010076 0.006724 -0.00636 

[3,] 13.43308 18.95758 0.017467 0.018928 -0.00873 -0.00433 

[4,] 18.95758 24.21901 0.01681 -0.00148 -0.03333 -0.01319 

[5,] 24.21901 28.62545 0.01131 0.046289 0.027183 -0.00226 

[6,] 28.62545 33.29497 0.021555 0.017282 0.00047 -0.00249 

[7,] 33.29497 37.7343 -0.02198 -0.0014 0.007093 -0.00151 

[8,] 37.7343 41.77902 -0.00482 0.033903 -0.00681 -0.00926 

[9,] 41.77902 46.05393 0.079642 -0.00695 -0.01809 0.001999 

[10,] 46.05393 50.75633 -0.03848 -0.00711 -0.00207 0.003065 

[11,] 50.75633 55.19566 -0.01181 0.009235 0.0157 -0.01131 

[12,] 55.19566 60.06248 0.005058 0.004902 -0.00248 0.001588 

2

ii Q-test  

3BCPE 

Age range in months Z1 Z2 Z3 Z4 n 

0.01644 to 6.19861 -0.07632 -0.13028 -0.07854 -0.92345 687 

6.19861 to 13.433 -0.46554 -0.29407 0.526443 -0.64888 686 

13.433 to 18.9575 0.22929 0.26183 -0.45126 -0.20265 686 

18.9575 to 24.219 -0.43073 -1.43253 2.00745- -1.01099 685 

24.219 to 28.6254 1.006099 1.53324 1.758591 0.017807 685 

28.6254 to 33.2949 0.576418 0.401445 0.047414 -0.12588 685 

33.2949 to 37.7342 -0.39119 -0.20751 0.474655 -0.10341 689 

37.7342 to 41.779 -0.3037 0.259154 -0.4022 -1.0367 684 

41.779 to 46.0539 1.61543 0.006835 -1.24709 0.52224 688 

46.0539 to 50.7563 -1.06284 0.11359 -0.14427 0.611346 687 

50.7563 to 55.1956 0.101107 -0.86265 1.045632 -1.33441 686 

55.1956 to 60.0624 0.067461 0.373683 -0.17662 0.291579 681 

TOTAL Q stats 5.804437 5.743111 10.69932 5.950712 8229 

df for Q stats 2.998334 8.500445 6.79946 5.199157 0 

p-val for Q 0.121388 0.722948 0.140339 0.334066 0 



                                                                                                                    

                                                                                                                                                                                                                

363 

 بناء منحنيات نمو معيارية لأطفال العراق دون دن الخامدة              

 

 

3

(p-value

 سسم مىحىيبث المعبلم الملائمتحبويب: 
2

2
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   BMI

60 

 

1230

60

 

29

 

 

)

τ2

 مىحىيبث الخطوط المئيىيت حبنخب: 

,

BCPE

64

4

 centile  

0.4 0.4780979 

2 2.119137 

10 9.48443 

25 25.2875 

50 50.57507 

75 75.44902 

90 89.58522 

98 97.75165 

99.6 99.88371 
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3: (BMI) 

4:(BMI)
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BMI

MICS2011

60

 ببم انعمش نلأطفبل الاوبثمق (BMI)ىبء الخطوط المئيىيت لمؤشش كتهت الجسم ب 3-4

GAIC#=3

BCPE

 اختببس مجضئبث بواقي الأنمورد أولا:
BCPE5

5

5

Summary of the Quantile Residuals 

mean 0.001411 

variance 0.998814 

coef. of skewness 0.000963 

coef. of kurtosis 2.879197 

5

 lot Porm W

5 Worm PlotBCPE

11detrended QQ plots11

7
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5Worm PlotBCPE
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 i 6

6BCPE 

 classes coef 

 [,1] [,2] 
    

[1,] 0.016447 7.582237 -0.01527 -0.00855 0.002112 0.000419 

[2,] 7.582237 15.24671 -0.00619 0.04894 0.005842 -0.01348 

[3,] 15.24671 21.20066 0.043281 0.027592 -0.01556 -0.00835 

[4,] 21.20066 26.69408 -0.0242 -0.00656 -0.00848 -0.00511 

[5,] 26.69408 31.5954 0.007685 0.020271 0.008851 -0.00597 

[6,] 31.59539 36.5625 0.032181 -0.01184 -0.0096 -0.00013 

[7,] 36.5625 40.9375 0.012654 0.029926 -0.00035 -0.00741 

[8,] 40.9375 45.44408 -0.05747 0.061213 0.015343 -0.01939 

[9,] 45.44408 50.11513 0.021568 0.017642 -0.00137 -0.00199 

[10,] 50.11513 54.98355 0.000138 0.012284 0.016369 -0.01332 

[11,] 54.98355 60.04934 0.00295 0.032935 -0.01505 -0.00762 

6 

ii Q-test 

7BCPE 

Age range in months Z1 Z2 Z3 Z4 n 

0.01644 to 7.58223 -0.35021 -0.23523 0.161327 0.193561 708 

7.58223 to 15.2467 -0.0094 0.384986 0.345138 -1.25856 700 

15.2467 to 21.2006 0.738429 0.136004 -0.97979 -0.78956 708 

21.2006 to 26.694 -0.86486 -0.78162 -0.5387 -0.3361 701 

26.694 to 31.5953 0.437396 0.148464 0.572205 -0.4331 701 

31.5953 to 36.5625 0.601006 -0.4139 -0.69017 0.317038 707 

36.5625 to 40.9375 0.32623 0.328266 0.006671 -0.59555 703 

40.9375 to 45.444 -1.1209 0.200126 1.014556 2.40282- 707 

45.444 to 50.1151 0.533274 0.527578 0.030879 0.248213 697 

50.1151 to 54.9835 0.43874 -0.96695 1.075321 -1.46741 709 

54.9835 to 60.0493 -0.31903 0.455625 -0.86858 -0.30319 698 

TOTAL Q stats 3.910013 2.595069 5.140142 11.08095 7739 

df for Q stats 2.298823 5.899161 5.399077 5.500915 0 

p-val for Q 0.177307 0.849694 0.450245 0.066286 0 
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7

(p-value)

 سسم مىحىيبث المعبلم الملائمتحبويب: 

6

6BCPE

BMI
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12

60 

 

2460

 

2460 

 

2560

 مىحىيبث الخطوط المئيىيت حبنخب: 

BCPE

48

8

 centile  

0.4 0.284275 

2 2.364647 

10 9.691175 

25 24.29254 

50 50.84636 

75 76.01757 

90 89.53353 

98 97.64827 

99.6 99.96124 
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7: 

8:

 

BMI

MICS2011

60
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 الاستىتبجبث  5 .

i Worm Plot

 

ii Q-test

3 

iii 

iv Automatic Procedure)

GAIC

20-120GAIC

Converge 1 

 بث ـ. انتوصي6
1

60

2MICS

3

GAIC
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Building standardized Growth Curves for Iraqi Children Under Five 

Years 

Abstract 
         The growth curves of the children are the most commonly used tools to 

assess the general welfare of society. Particularity child being one of the pillars to 

develop society; through these tools we can path a child's growth physiology. 

Centile line is of the important tools to build these curves, which give an accurate 

interpretation of the information society, also responds with illustration variable 

age. To build standard growth curves for BMI, we use BMI as index. LMSP 

method used for finding Centile line which depends on four curves represent 

Median, Coefficient of Variation, Skews and Kurtosis. These can be obtained by 

modeling four parameters as nonparametric Smoothing functions for illustration 

variable. Maximizing penalized likelihood in Fisher scoring algorithm includes 

RS& GS algorithms. The resulting centiles expressed multi-level of body mass 

index ranging from lack nutrition to obsess, also LMSP gives good results and 

BMI with positive skew increases with age.  Data on the variable applied to Iraqi 

children under five years of the multiple indicator cluster survey in 2011 and 

under the supervision of world health organization (WHO).          

 

Keyword: Centile; LMSP Method; Box-Cox Distribution; General Additive 

model for location scale and shape. 


