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Abstract 1

Applied research of multivariable
statistics in port folio investment
Abstract

Millions of investors, businessmen and speculator make
millions of decisions in the stock market, which could be inde-
pendent decisions or interactive decisions so as to form a general
power of fluctuating stock prices. We can regard investors” de-
cisions as millions of episodic factors with never ending ef fect
to stock prices, so uncertainty we have to get in stock prices.
Specially, we introduce a concept of stochastic vector in proba-
bility & statistics and multivariable statistical methods to ana-
lyze and explore the inner rules of China stock market, and to
build an applicable securities investment model readily for in-.
structional investors. There are eight chapters and main contents
as follows respectively :

In order to our get going easily of the following study,
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chapter 1 includes referenced matriz knowledge and multidi-
mensional vector concept. Few proof to knowledge pertaining to
matrix but only to general decomposition of real symmetric ma-
trix and the properties of eigen —root limit value. In the part
of stochastic vector concepts of multidimensional vector distri-
bution, probability distribution function, numerical eigenma-
triz, etc are included and the estimate method of numerical
eigenmatrix is also given, then properties of covariance matrix
of random vector and correlation coef ficient matrix proves.

In the economic activities lots of economic indexes will nev-
er end changing and we are always in need of seeking the major
directions caused by the general power of these economic inde-
zes. Principal component analysis is ready for it, which trans-
forms a large scale of indexes into several synthetic indexes. In
chapter 2, deductive process of principal component analysis
and concepts of variance of principal component, variance con-
tribution and cumulative variance contribution are given. And
its geometric explanation and pop method of principal compo-
nent analysis are also given, how to sieve and get volatile stocks
with the method of principal component analysis according to
the data of stock end price.

Factor analysis is a multivariable statistical method with
regard to how to get a public factor from several indexes with
the factor model. Till now, though neither the factor analysis
model nor its theory is perfect, it does matter much in many
other subjects and fields, surely economics included. Inchapter

3, concepts of factor model , statistical meaning of loading ma-
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triz, maximum orthogonal rotation of wariance, factor score
and the two methods to get factor analysis going with data are
introduced , research about the mutual relation among stock —
prices with factor analysis, stock— company divisions and tend-
ency of the synthetic index from Shang SE. or Shen SE. and
something the like also included.

Cluster analysis is a statistical method to perceive a problem
of " kinds of the same gather together" in mathematical statis-
tics. There are two kinds of problems in numerical divisions:
one is data — structure— division under the condition of no pre—
division, which is that the cluster analysis should do; the other
is to put unknown individuals into some kind under the condition
of determined divisions, which is what the dif ferentiate analy-
sis should do. Among lots of methods of cluster analysis, chap-
ter 4 only gives the most pop systematic method of cluster analy-
sis in the world for the moment. Itintroduces how to get the dis-
tance between samples (or variables) and between types, the bas-
al theory of systematic cluster analysis, eight systematic method
of cluster analysis, the general steps of systematic method of
cluster analysis with the example o f method of shortest distance
and how to analyze cluster diagram. Chapter 4 also introduces
distance dif ferentiation and Fisher test and the two estimate
methods of dif ferentiate function. (F test, Statistical fit test)

With the launch of open securities — investment fund in
China , new problem we have to face about securities portfolio
investment ‘¢z we will be ready to face the redemption from in-

vestors. So a fund manager should seek securities easily turn-
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over and worthy to invest to make investors satiable. In chapter
5 with the systematic cluster analysis of chapter 4 and principal
component analysis of chapter 2, we perceive how to get the
valuable securities with easily passing in —and —out capital to
undergo portfolio investment and we also give a method to get a
port folio investment proportion. In practice, we can get ten
proper stocks out of random — selected 53 stocks from Shang
SE.

In China, pricesof A stock are interactive with many fac-
tors , of which two are the most important : oneis flow, the oth-
er is the growth rate of stock—companys profit. In chapter 6,
with the cluster analysis of chapter 4 and factor analysis of
chapter 3 and relevant materials of 1100 firms in Shang& Shen
SE. , weget "Model of average stock — price flow" with regres-
sion analysis method, showing us the relationship between the
average price of our securities and the flow. As we all know,
oneof the keys of less — holding national stocks lies on how to
price, and the inner problem is to seek the profit balance be-
tween national stock shareholders and flow stock shareholders.
Then we can get a pricing method with "Model of average stock
price flow" as we want to hold less the national part of some
stock. This method can fix the profit balance between those two
types of shareholders, which can get back the ef fect of the na-
tional capital at the maximum level and never crash the second
stock market.

It is well known that price fluctuates around value and it

also means something in the securities market. In chapter 7 we
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talk about how to seek the down—estimated — valued stocks with
"Model of average stock price flow", thatis to say, we build a
securities portfolio investment model with regard to larger
probability below the expected yield rate and we can ascertain
the proportional distribution method of the portfolio investment
with the extremum theory. In practice, from 26 stocks with re-
turn per share between 0. 210—0, 254 Yuan in 2000 we only get 7
stocks which are beyond expected yield rate and then fix on the
portfolio proportion. Finally, probability of the getable ex-
pected yield rate can be right computed.

In practice, we may come across many factors make de-
pendent variable Y volatile and multilinear lies among those
factors, especially among data from economy and trade. Ac-
cording to the highly mutual dependence among the variables,
we will get a non— proper ex planation toward regression coef-
Sficient estimate value i f we put those data into use to build a re-
gression equation. To get a robust and reliable regression model ,
we need to choose those typical variables to Y but not those non—
typical. In chapter 8 stepwise regression analysis method can
help us choose those important and typical variables from piles
of selectable variables. Still, we can select what matters much to
yield rate form piles of fiscal indexes to build an average yield
forecasting model .

This book holds the quintessent contents from the six essays
relating to multivariable statistics and securities portfolio in-
vestment published in recent years and those essays as follows

are; " Cluster dif ferentiate analysis", " Statistical research"



