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ABSTRACT

With increasingly frequent cooperation between all countries all over the world, as one of
the most common languages, English has a more and more important position. The
continuous improvement of productivity intensifies the competition of all kinds of
industries in the society, so most of the enterprises continuously improve the recruitment
threshold upon employee recruitment, in which one of the conditions is that the employee
must pass CET4 and CET6. Based on this, in this paper, the English level of college
students is studied according to the CET4 and CET6 scores of investigated college
students. Then, the English level of college students is analyzed by establishing the curve
fitting model. Finally, plotting and prediction are conducted according to the existing data
by establishing the fitting function with the least squares method and using MATLAB for
quadratic fitting. It is concluded through analysis that the English level of college students
are gradually increased with the increase of the passing rate of CET4 and CET6 of college
students.
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INTRODUCTION

With increasingly frequent cooperation between all countries all over the world, as one of the
most common languages, English has a more and more important position. The continuous improvement
of productivity intensifies the competition of all kinds of industries in the society, so most of the
enterprises continuously improve the recruitment threshold upon employee recruitment, in which one of
the conditions is that the employee must pass CET4 and CET®6. In addition, due to the increased college
graduates in China for recent years, college students face a tough employment situation and
unprecedented challenges. Therefore, to increase the employment opportunity, many college students
take every chance to get certificates, especially CET4 and CET6 Certificate. Considering that CET4 and
CET6 certificates are more and more popular, whether CET4 and CETG6 scores can represent the English
level of college students becomes a hot topic.

Based on this, in this paper, the English level of college students is studied according to the
CET4 and CET6 scores of investigated college students. Then, the English level of college students is
analyzed by establishing the curve fitting model. Many scholars have conducted researches on the curve
fitting, for example: an improvement of least squares method in the complex field by Li Mengxia, Chen
Zhong; algorithm implementation of classification problems of least squares support vector machine by
Zhou Jianping, Zheng Yingping and Wang Zhiping. Finally, plotting and prediction are conducted
according to the existing data by establishing the fitting function with the least squares method and using
MATLAB for quadratic fitting.

Based on the application of curve fitting model by precedents, CET4 and CET6 scores are
analyzed to get the English level of college students, thus making contributions to the promotion of CET
and CET6.

LEAST SQUARES METHOD

On the two-dimensional plane, n points (xy,),(i =12,...n) are known and y = ¢(x) is found, in
which ¢(x) approaches the points in the figure under certain condition, that is, the curve fitting is good.

y

Where, di is the distance between point (xi,yi) and curve y=f(x).

5, =y, -y, isthe residual, in which y; is the approximate value and y, is the observed value.

The smaller the residual is, the better ¢(x) will be; the larger the residual is, the worse the ¢(x)
will be. The three recognized criteria are as follows:

(1) Make the sum of the absolute value of residual minimal, that is, ' |5;| = min

(2) Make the maximum absolute value of residual minimal, that is, max|5i| =min

(3) Make the quadratic sum of residual minimal, that is, Z&iz =min
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The method of calculating ¢(x) by criterion (2) is called best uniform approximation of

function. Due to the complexity of the calculation and application of absolute value, criterion (1) is
rarely used. The method of calculating ¢(x) by criterion (3) is called best square approximation of

function, that is, the least squares method of curve fitting, so this criterion is called least squares
criterion.
The least squares method is defined as: given the data set (x;,y;) (i=12, ---,n), itis found the

approximate function ¢(x) satisfies the condition that the following equation is minimum:

367 = Xy~ ox )T

This method of calculating ¢(x) is called least squares method of curve fitting and ¢@(x) is
called the corresponding least squares function.
A set of data (X;,Y;) (i=12,---,n) are known, a m (m<n) polynomial is obtained

P (X)= iaj X
j=0
To make the quadratic sum of error minimal
Z5i2 = Z[yi - Pm (Xi )]2
i=1 i=1
P, (x) is the least square m fitting polynomial of this set of data.
First, a set of functions r1(x), r2(x), ...rm(x), m<n, are selected,
f (X) = airl(x) + azrz(x) +o.t amrm(x)

Where, al,a2, ...am are undetermined coefficients.
Criterion of calculating a,,a,,---,a,, (least squares criterion): for n points (X;,Y;) on the two-

dimensional plane, make the quadratic sum of &, minimal, in which &, is the distance between n points
(x.,y;) and curvey = f (x).

3@y 8,) = 207 = YT 00 -y T = X[ anx) -y,

i=1 i=1 k=1

Then, calculate a,,a,,---,a,, and J(a;,a,, -+, a,) is minimal.

a_JZO irl(xi)[zm:akrk(xi)—yi]:o
8ak i=L k=1
(k :L...m) ) i
Zrm(xi)[z_:akrk(xi)_ y]=0
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iakzrm(xi)rk (x) zi yil, (%)

k=1 i=1

The normal equation corresponding to polynomial fitting is:

ia{i xik”'j = Zn: yx! (j=01,...,m)

ATAX = ATY

The above equation can be obtained.

1 % .. X a,
1 %X, .. x5

Where, A=| 2. 2, X = % .
1 X, .. x| an
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For example, the linear fitting of discrete data is conducted according to the least squares method

as follows:

X; -1.00 -0.50 0 0.75 1.00

y; 02200 0.8000 2.0000 2.5000 3.7500

Suppose that the fitting polynomial is p(x) =a, +&X, equation: AX =Y, so

1 -1.00] 10.2200 |
1 -050| 0.8000
1 0 aﬂ: 2.0000
1 075 - | 25000
1 1.00 3.7500
Normal equation AT AX = ATY :
1 -1.00]
1 EEE T a,
{—1.00 050 0 075 100| ° {aj
41 075
1 1.00 |
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[0.2200]
0.8000
1 1 1 1 1
= 2.0000
~1.00 -0.50 0 0.75 1.00
2.5000
3.7500

After simplification,

5 025 [a,| | 945
0.25 2.8125||a, | |5.005
Itis calculated thata, =1.80906, a, =1.61875, so the fitting polynomial is as follows:

p(x) =1.80906 +1.61875x.

ANALYSIS OF WRITING LEVEL

A model is established according to CET4 scores of college students recently:
The statistics (with the average scores of four provinces as the source data) are shown in TABLE

TABLE 1 : Statistics of CET4 writing scores of college students in four provinces

Province 1990 1995 2000 2005 2010

A 1236  99.8 104 112 89.4
B 90 1172 1108 996 109.6
c 1054 954 1148 108 101

D 96 1206 954 958 112.2

Then, according to the data in the above table, the following figure is obtained by fitting with
MATLAB (see Figure 1) (The blue dotted line is the first fitting curve, the green dot dash line is the
second fitting curve and the red solid line is the third fitting curve).
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Figure 1 : Fitting curve of the writing level of college students
According to the curve in Figure 1, the writing level of college students at present is in a
downward trend.
ANALYSIS OF READING LEVEL

The statistics (with the average scores of four provinces as the source data) are shown in TABLE

TABLE 2 : Statistics of CET4 reading scores of college students in four provinces

Province 1990 1995 2000 2005 2010

A 127.4 125 1054 129.2 100.2
B 1312 1414 14438 120 123.4
C 1228 139.2 136.8 136 137

D 107.2 139 116.2 110 140.8

Then, according to the data in the above table, the following figure is obtained by fitting with
MATLAB (see Figure 1) (The blue dotted line is the first fitting curve, the green dot dash line is the
second fitting curve and the red solid line is the third fitting curve).
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Figure 2 : Fitting curve of the reading level of college students

According to the curve in Figure 2, the reading level of college students at present is in an
upward trend.

ANALYSIS OF LISTENING LEVEL

The statistics (with the average scores of four provinces as the source data) are shown in TABLE

TABLE 3 : Statistics of CET4 listening scores of college students in four provinces

Provinces 1990 1995 2000 2005 2010

A 99 102.6 91 131.4 112
B 95.2 788 1048 1022 1154
Cc 95.6 110 1196 1206 97.6
D 1134 110 119.6 124, 1156

Then, according to the data in the above table, the following figure is obtained by fitting with
MATLAB (see Figure 3) (The blue dotted line is the first fitting curve, the green dot dash line is the
second fitting curve and the red solid line is the third fitting curve).
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Figure 3 : Fitting curve of the listening level of college students

According to the curve in Figure 3, the listening level of college students at present is in a
downward trend.

ANALYSIS OF OVERALL LEVEL
Then, according to the data in the above table, the following figure is obtained by fitting with

MATLAB (see Figure 4) (The blue dotted line is the first fitting curve, the green dot dash line is the
second fitting curve and the red solid line is the third fitting curve).

400 T T T T

360

M0

vak il

320

280 b

260 1 1 1 1
1980 1995 2000 2005 2010 2015

4

Figure 4 : Fitting curve of the overall level of college students
According to the curve in Figure 4, the overall level of college students at present is in a
downward trend.
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CONCLUSION

In this paper, according to the single and overall scores of CET4 in four provinces from 1990-
2015, the curve fitting model is established and then the solving is conducted by least squares method to
make the conclusion that the English level of college students gradually declines. However, considering
the high-score striver, scoring system and other objective factors of CET4 and CET®6, the English level
of college students cannot be evaluated only in accordance with CET4 and CET®6 scores.
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