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ABSTRACT

First On account of overviewing the research present ‘condition of multi-
level statistical models , introducing the molding thought and method of
gray system , pointed out it is difficult to analysis the small sample data of
the hierarchical structure or the hard and certain of the concrete form of the
data models. Secondly, for resolving to problem of the small sample data of
the hierarchical structure or the hard and certain of the concrete form of the
data models, combining the thought method of multilevel statistical model
with the thought method of gray systems, build up the series accumulated
multilevel statistical models.- Again, researched parameter estimation, resid-
uals estimation, residuals new model, a new model for relate to of new old
data, overcame multicollinearity etc the problem for a new model. End, ap-
plication the series accumulated multilevel statistical models to banner or-
ganize achievement with Pan-Pearl Delta area economic growth , can know
from the actual applied result, model of as a result analysis and forecast
match physically, should say that that model has the small sample data of
the hierarchical structure to exceed in the quest the one step.

Have the different characteristics in comparing multilevel statistical
model with tradition statistical model: @ in data analyze, multilevel statisti-
cal model can obtain efficient estimates of regression coefficients. (@) The
multilevel statistical model can provides correct standard error. confidence
intervals and significance tests, by using the clustering information. (®The
passes the hierarchical structure estimate of variance value , can make clear
the reason of the difference formation between different unit; @ When the
sample of the object is few, we can obtain more precision by using the char-
acteristics of the hierarchical structure and regarding the individual as a sam-
ple from a population and using the information available from the whole
sample data when making estimates for any one individual. &) The existence

of a non-zero intra- unit correlation, resulting from the presence of more
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than one residual term in the model, means that traditional procedures, such
as OLS which are used for example in multiple regression, are inapplicable.
multilevel statistical model to apply this kind of situation at the right mo-
ment. ‘As a result multilevel statistical model theories research , pressing to
be explain by the simple explanatory variables, respond variables to change
to many explanatory variables, many respond variables direction develop-
ment; variance structure from the simple constant type to a direction of com-
plicated function development; The method of the parameter estimate is
form GLS to the more complicated estimate of method direction development
that be should satisfy to certainly distribute It is in educate, the growth of
the geography, childs height, health etc. of application all obtained to com-
pare good of result, and applied scope gradual extension. But it is difficult to
analysis the small sample data of the hierarchical structure or the hard and
certain of the concrete form of the data models.

Gray system is chase miscellaneous and disorderly original data, use ac-
cumulate method sorting to become the stronger and generating data of regu-
lation, take generating data as the foundation to set up the mold, get the es-
timate value of the generating data, then the revivification becomes the origi-
nal data. It has already become an important model in the fulfillment, But it
is difficult to analysis the small sample data of the hierarchical structure or
the hard and certain of the concrete form of the data models.

The series accumulated multilevel statistical models of the establish-
ment is: The accumulated multilevel statistical models of random coeffi-
cientAMM(1,1)andAMM(1, N), The improvement accumulated multilevel
statistical models of random coefficient (accumulated multilevel statistical
models of optimistic random coefficient, accumulated multilevel statistical
models of power random coefficient and accumulated multilevel statistical
models of logarithmic random coefficient) , Accumulated multilevel statisti-
cal models of whole modelAMM (1,1) andAMM(1, N), The improvement
accumulated multilevel statistical models of whole model((accumulated mul-
tilevel statistical models of optimistic whole model, accumulated multilevel
statistical models of power whole model and accumulated multilevel statisti-
cal models of logarithmic whole model) , The metabolism accumulated multi-

level statistical models.
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In the actual application of the model, aim at the situation that can ap-
pear the excrescent value, have the data of the hierarchical characteristic to-
wards collect of, pass the data sorting to get with the excrescent value data
row. List as the foundation with this, make use of AMM(1,1) model to car-
ry on the forecast. .

Give the parameter estimate the method of series model under data sat-
isfy different the condition : Under the condition of general, use the Iterative
Least Squares and Generalized Least Squares, the Shrinkage Estimates;
When data is random variable, use jackknife ; At the data distribute to have
already know, with theMCMCmethod. After get the parameter estimate of,
see it is coefficient that corresponds differential equation. Solve the forecast
value of generating data from the differential equation, after again restore
the forecast value of the original data.

An ordinary accumulated multilevel statistical model of random coeffi-

cient is:
level 1. 0y
Yy =Py By (X5 — X)) B (Xog — X )+ +By5 (Xps — X5 ) €5
level 2;
Bos =Po+p10j B =P 1215 1By =PeFprzy 5+ 5B =B+ 11
here,

Yy=2i (i), Xy =5 L2t =D+, ()]

Xoy (D =xfP (D, Xy = x5 (D)

E(/l),‘)=09 E(;lzj‘)":oy“‘ ’ E(/lp,‘)=0

var(ui;) =c% yvar(uy ) =’z s »++ svar(uy ) =d’,

covujsp 27) =0,2 y OV 312 35) =023 5+ »COVQptr s 17 ) =0pir »

Lo 9C0V(#p—-1j ¥ ?3) TOwp—1po

After obtainedp,; estimate value, seeB,, is coefficient of differential equa-

tion,

dzP (1) W .
.._JdT_ = R +Pixji () + Bz’ () + +++ + Bz jn (O

Solution of the differential equation . is

P D=2 (1)+% +%x,%> (k+1)+%x§§) (k+1>+---+§1!x,<,v k+D ]
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using formula

T (B+1) =%; (k+1)—x5 (k) '

obtainedxx® (¢) estimate value,

Only change level 2 formula of an ordinary accumulated multilevel sta-
tistical model of random coefficient for an ordinary accumulated multilevel
statistical model of whole model:

level 2.

Boj =Yoo +raW; +/10j 2B =710 +ruW, +,ulj ’
B =Yt ra Wity =Y T7nW,tupj

here,W;is level 2 variable , other formula is the same with an ordinary
accumulated multilevel statistical model of random coefficient.

Appying the series accumulated multilevel statistical models to banner
organize achievement, getting match the actual research result ; Particularly
to only have two samples data forecast, the result of each model forecast is
all better, comparing but talking, the accumulated multilevel statistical
models of power whole model forecast result best. .

Applying the series accumulated multilevel statistical models to Pan-
Pearl Delta area economic growth. , getting to match the actual research re-
sult ;Compared the forecast of the average GDP of each province about the
series accumulated multilevel statistical models of random coefficient in Pan-
Pearl Delta area economic cooperate area , the metabolism accumulated mul-
tilevel statistical models of logarithmic random coefficient and the metabo-
lism accumulated multilevel statistical models of power random coefficient
forecast result better, compare but talk, the metabolism accumulated multi-
level statistical models of logarithmic random coefficient forecast result more
better ; Compared the forecast of the average GDP of each province about the
series accumulated multilevel statistical models of whole model in Pan-Pearl
Delta area economic cooperate area , forecast error mainly is influenced by
the GDP and the FDI of each province, GDP and FDI that be a certain prov-
ince near to the whole GDP and FDI to all be worth more, forecasting error
more small. Forecast error of the GDP of each province have bigger im-

provement in Pan-Pearl Delta area economic cooperate area for using the me-
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tabolism accumulated multilevel statistical models of logarithmic whole mod-
el than using the metabolism accumulated multilevel statistical models of
whole model and the metabolism accumulated multilevel statistical models of
optimistic whole model, even compare the accumulated multilevel statistical
models of power whole model the result is better, should say, that model is
a predicts to the individual of good model.

For the new model applies in a specific way appear multicollinearity cir-
cumstance, this text first step probe multicollinearity creating reason, this is
because accumulated calculate way to increase the relativity of the data to re-
sult . The method that counteracts the ridge estimate overcome multicol-
linearity .

Keywords: accumulated multilevel statistical models; Parameter Esti-

mate; random coefficient; whole model; forecast.
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