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Abstract

Enterprise data warehousing integrates enterprise operation and management
information to provide a broad-vision platform for decision makers. The speed for
accessing critical information for decision making can be accelerated by OLAP
(On-Line Analytic Processing). Data mining technique can be applied to NIIS
(National Immunization Information System) database to discover hidden knowledge
related to policy making for compliance of vaccine injection and optimal vaccine
purchasing amount. These information applications can effectively improve decision

making quality and reduce the risk for making biased decisions.

In this project, we have conducted an in-depth study of techniques for building
enterprise data warehouses and applied these techniques into NIIS (Nationd
Immunization Information System) of CDC (Center for Disease Control). By
conducting an experimental implementation of CDC's central database and data
warehouse for NIIS, we verified the feasibility of the following proposed technologies
and methods. OLAP (On-Line Analytical Processing) can be used to accelerate the
speed of the deployment of vaccine management. Prediction model adopting Grey
System Theory can be used to predict the optimal vaccine purchasing quantity.
Clustering algorithm and statistical methods can be used to find inoculation pattern of
new-born baby’s mothers miss-appointment for vaccine injection. Therefore,
decision makers for vaccine injection policy can easily observe and analyze the
current status of national vaccine injection by using the above multi-dimensional and
dynamic decision support system. In the end, it will improve the vaccine-injection
compliance rate and the decision for vaccine purchasing amount and provide a good
support for vaccine-injection policy making. The fina report of this research
incorporating with a real experience of system implementation can give a good
example for enterprises in establishing their own decision support systems with data
warehousing.

Keywords: Data Warehousing, National Immunization Information Ssytem, On-Line
Analytic Processing, Grey Theory, Clustering.
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x© = (xO@D),A, x9(n)) (3-20)
x‘l)(k)zix(o’(m) (3-21)
x9(2) +az®(2)=b (3-22)
x?(2) + az® (3) = b (3-23)
x?(2)+az®(n)=b (3-24)
2 (k) = 0.5 x® (k) + x® (k 1) | (3-25)

(l east sqgquare met hod)

x@@] [-z%@) 1]

1‘0)(3) _ ;z(”(S) 1 m (3-26)
XM |-z 1

GM( 1, 1) a, b
[a,b]" =(B"B)'B"Y, (3-27)
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—z9(2) 1]
_ 50
B— V4 (3) 1 (3_ 28)
VAN
-z"(n) 1]
_x‘o)(Z)_
©)
v, =@ (3-29)
VAN
_X(O)(n)_
A la
a= 3-30
M ( )
;<(k+1):[x(°)(1)—E}e‘é‘k+E (3-31)
a a
| AGO I nverse Accumul ated Generat
A0 L @ Ao NC) N
Xw = Xw— X k-1 x (K)=x (k) (3-32)
GM(1, 1)
GM(1, 1)
[ 27]
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X (k)

v

x® (k)

v

Z9(K) (2% (K) = 0.59 (k) + 0.5x® (k — 1))

v

v
xY(k+1) = [x‘o) - E}e‘ak W2
a a

v

XO(k+1) =@1- ea){x(o’ D - g}ea“

v

GM( 1, 1)

(Forecasting Accuracy)

[ 35]
(Accuracy Ration, AR)
(Root - Mean-Squared-Error, RMSE)
Absolute Error, MAE) (Mean Absol u:
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MAPE)

(Accuracy Ration AR)

x(K)

q(k) = x(K) = X(K);k =1,2,...,n

1. AQ:l—EHTW” (3-33)
D x(k)
Y [k
2. AR, =1--"N I (3-34)
= x(k)
n
3. A%=L2?¥&M (3-35)
32“”
( AR) (Di mensionl ess)
AR 1
AR 0

(Root Mean Squared Error RM

RMSE 0

n A (0

mNE=J%§]x (K) = X (K))? (3-36)

A (0

n XO®K ~ k X (k) k
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(Mean Absolute BIYArEOT | MAE)
N
MAE =) IXP(k)- X (k)|+n (3-37)

(Mean Absolute PerceMmAPETrror, N

A (0)
MAPE = > [(X® (k) - X (k)xlOO/X(O)(k)‘+n (3-38)
A (0)
X @ (k) k X (K) k n
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