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Because of its creditor’s rights, equity, and options, convertible bonds have been developed rapidly since its emergence and have
become one of the main tools in the financial market. One of the core problems of convertible bonds is pricing. The research on
the pricing model of convertible bonds in China is relatively late. Most of them use foreign technologies, but they are quite
different from the actual situation in China, and most of the models are characterized by a single factor. Therefore, this paper
puts forward the nonarbitrage pricing model in the stock market and the application of the finite element numerical solution in
the value of convertible bonds. The biggest innovation of this paper is to design a combined pricing model by using the model
of nonarbitrage pricing theory and finite element numerical solution. The model combines the advantages of the nonarbitrage
pricing theory and finite element numerical solution, and through the design of this paper, the model effectively improves the
calculation accuracy and is suitable for most of the current market environment. While improving the comprehensive
performance of the pricing model, it also simplifies the calculation methods and steps. In order to further verify the actual effect
of the pricing model in this paper, the traditional binary tree model is taken as the experimental contrast object, including the
comparative analysis of the market price and the theoretical price of the convertible bond, the comparative experiment of the
prediction effect between the model and the binary tree model, and the analysis of the relative price error of the convertible
bond. The results show that the comprehensive performance of the pricing model in this paper is significantly better than the
traditional binary tree model. This study has achieved ideal results and can be widely recommended.

1. Introduction

A convertible bond is a kind of corporate bond. The holder
has the right to convert the bond into a certain number of
common shares of the issuing company within a certain
period of time. With the nature of creditor’s rights, stock
rights, and options, it is a kind of financial derivative invest-
ment product with ingenious design and strong vitality,
which is often called a convertible bond. Convertible bonds
were first issued in the United States in the mid-19th century
and have experienced a long process of development. In the
1970s, convertible bonds began to develop rapidly. At pres-
ent, it has become one of the main financing and investment
tools in the world stock market. In Asia, the financing
amount of convertible bonds has exceeded that of stock

financing, and in Europe, the financing amount of con-
vertible bonds has been close to half of that of stocks.
China’s convertible bond market began in the early
1990s. After a period of downturn, especially in 2002,
the issuance of convertible bonds fluctuated, and the situ-
ation deteriorated further. In a short period of half a year,
the sales of convertible bonds reversed significantly. In
2003, the issuance of convertible bonds was sluggish. A
total of 16 convertible bonds were issued in the whole
year, raising an accumulated amount of 18.15 billion yuan,
which exceeded the financing scale of allotment shares in
that year, and became one of the main means of refinan-
cing for listed companies. The unique charm of convert-
ible bonds is gradually recognized by more investors, and
the convertible bond market is generally bullish.
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Before the mid-1970s, the theoretical research of convert-
ible bonds mainly focused on the establishment of the basic
concept of a convertible bond, the determination of conver-
sion price, and the adjustment method. Due to the backward-
ness of theoretical methods and research tools, most of the
work is limited to the characterization of the value character-
istics of convertible bonds, which cannot be discussed in
depth. Since the mid-1970s, the research on convertible
bonds has entered a stage of rapid development. In modern
research, option pricing theory and technology have been
greatly expanded, mainly reflected in the pricing model,
research object, and numerical simulation. In the pricing
model, the restrictive assumptions in the derivation of the
original option pricing formula are relaxed. In modern
option pricing, the interest rate can be stochastic, the stock
price process cannot be a geometric Brownian motion, and
the price process can include jump, transaction cost, and div-
idend payment. Almost all financial products can be included
in the option pricing framework. In terms of numerical sim-
ulation, the rapid development of the computer provides
material guarantee for the numerical simulation of financial
product pricing, and the development of some computing
technologies provides technical support for numerical simu-
lation. Finite difference method, grid method, and finite ele-
ment method have been widely used in the pricing of
financial products. In this process, the pricing of convertible
claims is no exception. But at the same time, the pricing
models of convertible bonds are mostly single factor models,
and there are many deficiencies. Therefore, this paper puts
forward the nonarbitrage pricing model in the stock market
and the application of the finite element numerical solution
in the value of convertible bonds.

First of all, this paper studies the basic theory and core
concepts of the convertible bond and pricing model.
Through the research, this paper believes that the convertible
bond is one of the most important financial instruments,
which plays an important role in China’s financial market
and economic development. Then, in view of the shortcom-
ings of the existing convertible bond pricing model, this
paper innovatively proposes a combined pricing model
which combines the nonarbitrage pricing theory and the
finite element numerical solution. Based on the theory of
nonarbitrage pricing, the model defines the market as a
one-dimensional standard Brownian motion and recalculates
the value of the company. According to the characteristics of
the existing market, this model also fully considers the con-
trol of credit risk and makes a detailed and clear division of
the upper limit and lower limit of arbitrage. According to
the preliminary calculation results, the finite element numer-
ical method is used to optimize and calculate the total value
of bonds. Through a series of optimization operations, the
model can effectively improve the calculation accuracy. In
order to further verify the actual effect of the pricing model
in this paper, a number of practical examples including the
comparative analysis of the market price and theoretical
price of convertible bonds, comparative experiment of the
prediction effect between this model and the binary tree
model, and analysis of the relative price error of convertible
bonds are given. Through the analysis of experimental data,

we can see that the calculation results of this pricing model
are more accurate than the traditional binary tree model,
and the calculated results are more in line with the actual
market value [1–3].

The second part of this paper introduces the related
research, the third part gives the basic concept and theory
of the article, the fourth part discusses and gives the pricing
model based on nonarbitrage and the finite element method,
the fifth part explains the effect of the method proposed in
this paper, and the sixth part summarizes the full text.

2. Related Works

The pricing model of foreign convertible bonds first
appeared in the 1960s. In this period, the theory holds that
the price of convertible bonds is equal to the larger value
between the value of convertible bonds as ordinary bonds
and the discounted value of convertible bonds at a certain
time in the future. The emergence of the Black-Scholes’
option pricing theory and the rapid development of com-
puter technology in 1973 have fundamentally changed the
development of convertible bond pricing theory. The con-
vertible bond pricing theory has been mature after more than
30 years of development.

Due to the development of the pricing theory of convert-
ible bonds in foreign countries, the research of convertible
bonds in China is based on the reference of foreign models,
combined with the actual situation of China, such as the
design of various terms or numerical methods. Zhang [4]
used Monte Carlo simulation and the finite difference
numerical method to price the redemption terms and
redemption terms of domestic convertible bonds and ana-
lyzed the impact of these two terms on convertible bonds.
Zhao et al. [5] use the finite difference method and binary
tree method to solve this problem. Based on the pricing
model of convertible bonds, this paper analyzes the impact
of these two terms on convertible bonds under random inter-
est rates. This paper discusses five factors that affect the pric-
ing of convertible bonds, establishes a two factor pricing
model based on the stock price and interest rate, and makes
an empirical test of airport convertible bonds. It is found that
the convertible bonds in China are not sensitive to the change
of interest rate, which leads to some technical problems such
as large calculation error and inaccurate trend prediction and
analysis. Therefore, this paper proposes a combination of
nonarbitrage theory and finite element method to improve
the pricing accuracy of the model.

3. Basic Theory and Core Concepts of
This Paper

3.1. Definition of Convertible Bonds. On March 25, 1997, the
Securities Commission of the State Council issued the
Interim Measures for the administration of convertible com-
pany bonds. Among them, Article 3 defines convertible
bonds as follows: convertible corporate bonds refer to corpo-
rate bonds issued by issuers in accordance with legal proce-
dures and can be converted into stocks within a certain
period of time in accordance with agreed conditions. The
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issuers here include domestic listed companies and joint
stock limited companies established after the overall or par-
tial restructuring of key state-owned enterprises.

Like ordinary bonds, convertible bonds have several ele-
ments, such as face value, coupon rate, and maturity. The
coupon rate of convertible bonds is mainly determined by
the market interest rate level, enterprise credit rating, and
issuing conditions. Generally speaking, the higher the market
interest rate, the higher the coupon rate, and the lower the
enterprise credit rating, the higher the coupon rate. Other
issuing conditions will also affect the coupon rate, for exam-
ple, the redemption clause limits the upper limit of investors’
income, and the coupon rate can be appropriately increased.
The repurchase clause protects the investors’ income,
increases the financial burden and risk of the issuing com-
pany, and can appropriately reduce the coupon rate. At the
same time, it should be noted that the coupon rate of convert-
ible bonds is lower than that of ordinary bonds with the same
maturity and credit rating and sometimes even lower than
the bank deposit interest rate of the same period. Due to
the existence of convertible options, convertible bonds have
the characteristics of bonds, stocks, and options. These
options include equity conversion, that is, the right of inves-
tors to convert convertible bonds into common shares of the
company at a certain price within a certain period of time
according to the agreement. Put back right refers to the right
of investors to sell convertible bonds back to the company at
a certain price under certain conditions. Redemption right
refers to the company’s right to redeem convertible bonds
in accordance with the agreement under certain conditions.
The right to reduce the conversion price refers to the right
of the company to reduce the conversion price under certain
conditions [6, 7].

3.2. Value Analysis of Convertible Bond.A convertible bond is
a kind of hybrid bond; the coupon rate is generally lower than
the corresponding period bond. Investors are willing to
accept lower interest rates because they attach more impor-
tance to the option of converting bonds into corporate
shares. When the stock market of the issuing enterprise per-
forms well and the stock price continues to rise, the convert-
ible bond holder can convert the convertible bond into the
common stock of the company at the conversion price lower
than the current stock price and obtain the conversion
income. If the stock price of the enterprise is low, investors
will choose to hold the bond to obtain stable interest income
or recover the investment principal on schedule. It not only
has the characteristics of ordinary bonds but also has the
characteristics of equity. For standard convertible bonds, it
gives investors the lowest return in the form of value, that
is, the value of ordinary interest-bearing bonds composed
of bond coupon payment and principal repayment at matu-
rity. At the same time, when the stock rises to a certain level,
that is, when the stock value reaches a certain level, investors
also have the right to convert to the common stock of the
issuer.

The option value of convertible bonds refers to the right
of a convertible bond holder to purchase corresponding stock
at any time before the maturity of the convertible bond. If

he/she is willing and meets the conditions, he/she can con-
vert the convertible bond into stock. Due to the value of
options, the actual value of convertible bonds is always
higher than the bottom line before maturity. The differ-
ence between the market value of convertible bonds and
the bottom-line value is the call right value and option
value of stocks [8, 9].

3.3. Nonarbitrage Pricing. In the process of pricing financial
assets, the nonarbitrage pricing method is not only a com-
mon pricing method but also one of the most basic principles
in pricing theory.

Strictly speaking, arbitrage means that in the process of
trading financial assets, traders can obtain risk-free returns
without initial investment. However, if the market is effec-
tive, the market price must be adjusted according to arbitrage
behavior and return to equilibrium. This is the nonarbitrage
pricing principle. We can apply the nonarbitrage pricing
method to term pricing from another perspective. The idea
is as follows: in an efficient market, without arbitrage oppor-
tunities, investors can build a risk-free portfolio, including
derivative positions and underlying asset positions. By
adjusting the investment ratio of the underlying asset and
the derivative asset, the long-term profit (or loss) of the
underlying asset can offset the short-term loss (or profit) of
the derivative. This principle actually represents an equilib-
rium condition between the expected yield of the derivative
securities, the expected yield rate of the underlying security,
and the risk-free interest rate. The binary tree pricing model
of convertible bonds is a successful application of this princi-
ple [10–12].

3.4. Brief Introduction of Finite Element Method. The uni-
form finite element method is a numerical approximation
method combined with the variational method or weak for-
mulation method. The following structure is the same in
any d dimensional space: for example, for a weak formula
formed in an infinite dimensional function space V , the fol-
lowing structure is the same:

V =H1 Ωð Þ = w ∈ L2 Ωð Þ: ∇w ∈ L2 Ωð Þd
n o

: ð1Þ

It consists of finite dimensional subspace Vh of V , such as
continuous piecewise affine function space on some triangles,
and problem test function space when Vh replaces V . In the
simple finite element method, the space V is established as
follows:

(1) The region is divided into nonoverlapping elements
with simple fixed shape. Examples include one-
dimensional spacing, two-dimensional triangles or
quadrangles, three-dimensional tetrahedrons,
prisms, or hexahedrons. Usually, the element set is
an unstructured mesh, called triangulation

(2) The maximum dimension k of the polynomial
approximation of the selected element
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(3) Vh consists of functions in V and is restricted by the
highest degree of polynomials less than k

The programming of this method has certain similarity
in each dimension, but the grid generation of different lati-
tudes is very independent [13–15].

4. Pricing Model Based on No Arbitrage and
Finite Element Method

4.1. Establishment of Nonarbitrage Pricing Model. Suppose
ðΩ, F, fFtg, PÞ is a complete probability space with flow.
One dimensional standard Brownian W = ðWt , 0 ≤ t ≤ TÞ
motion is defined on it. It is assumed that the flow fFt ,
0 ≤ t ≤ Tg is generated by Brownian motion and satisfies
the general conditions.

4.1.1. Hypothesis

(1) There are three types of financial instruments contin-
uously traded in the market. These three financial
instruments are stocks, convertible bonds, and cash
market accounts. Risk free rate r > 0

(2) Determine the time periods T and 0 < T <∞

(3) Assuming that the asset value of the company at t is
Xt , the asset value of the company consists of the
equity value and the convertible bond value, where
Dt is the market value of a single convertible bond
at time t, assuming that the convertible bond is a sin-
gle bond, only to ensure that all debts are immedi-
ately convertible, and St is the total value of the
stock at t

(4) Convertible bonds are not callable

(5) Shareholders receive δSt and δ ≥ 0 dividends
continuously

(6) The bondholder pays interest continuously at the
interest rate α > 0

(7) If the bondholder does not choose to convert before
T , then T and min ðXT , LÞ are obtained, where L is
the face value of the convertible bond

Since the market is complete, we know that there is an
equivalent martingale measure Q ~ P from the nonarbitrage
pricing principle. Under the equivalent martingale measure
Q, the stock price discount + cumulative dividend discount
and convertible bond price discount + accumulated interest
discount are all local martingales. Under the risk neutral
probabilityQ, the value of the company satisfies the following
stochastic differential equation:

dXt = rXtdt − αdt − δStdt + σXtdw
∗
t : ð2Þ

σ is the constant volatility and fW∗
t , 0 ≤ t ≤ Tg is the

Brownian motion with medium risk Q.

4.2. Credit Risks.Now consider a convertible bond with credit
risk. This paper uses the default risk model to deal with the
credit risk of convertible bonds. Suppose the default risk rate
½ti−1, ti� and λi for a period of time; when the company
defaults, the bondholder can only get a surface part and
finally assumes the recovery rate i, that is, the ratio of the
bond price to book value ξi.

If there are risk-free zero-coupon bonds with different
maturities in the financial market, the price is called fpð1Þ,
pð2Þ, pð3Þ,⋯, pðnÞg, while the price of risk-free zero-
coupon corporate bonds with different maturities is fDð1Þ,
Dð2Þ,Dð3Þ,⋯,DðnÞg; thus, the term structure of the risk-
free interest rate can be obtained. If the recovery rate ξi is
known, the default risk rate λi of the bond can be obtained
from it. The specific analysis process is as follows:

If the one-year risk-free interest rate is r0 and the risk
interest rate is r∗1 , then there are

e−r
∗
1 = 1 ⋅ 1 − λ1ð Þ + ξ1 ⋅ λ1½ �e−r0 : ð3Þ

When calculating λ1, we can get λ2 from the above for-
mula. By analogy, we can get the default rate fλ1, i ≥ 1g of
each bond.

4.3. Arbitrage Cap.When the price of the CSI 300 stock index
futures is overestimated to a certain extent, arbitrageurs in
the market can carry out arbitrage by selling futures contracts
and buying a stock portfolio. Arbitrageurs will adopt this
strategy: first, sell the price of the CSI 300 stock index futures
contract for the next month or quarterFtandtand purchase
the stock portfolio based on the sample weight of the CSI
300 index in the Shanghai and Shenzhen stock markets;tis
the current air ticket purchase of a package of stocksSt . Then,
funds and investors need to borrow money from banks to
transfer the trading cost μFt of the stock index futures con-
tract, the margin ηFt , and the price t of the CSI300 futures
contract. The transaction cost θSt of the stock portfolio is
separately calculated at time t on time St to obtain the risk-
free loan interest rate.

When the contract of CSI 300 index futures matures, it
will be delivered in cash. On the expiration date of the con-
tract, the arbitrage operator will deliver the stock portfolio
in the futures exchange, sell it in the stock market, and carry
out arbitrage by using the unreasonable price at the t
moment. This strategy allows investors to receive cash deliv-
ery from futures at any time, return margin sell stock port-
folios and complete transactions, and obtain stock interest
and the final value of the fund at any time. At the same
time, they need to repay the principal and interest on the
bank loans.

4.4. Lower Limit of Arbitrage. If the price of the Shenzhen
Shanghai 300 stock index futures contract is obviously
undervalued, we can use the method of buying a stock index
futures contract and selling a stock portfolio to carry out
reverse arbitrage. Investors first buy the CSI300 Stock Index
Futures t according to the price Ft and then short the stock
index futures contract t of the stock portfolio, income St ,
and cash payment. The stock portfolio includes the
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transaction cost μFt of the futures market, the margin ηFt ,
and the transaction cost St of the futures contract. The stock
portfolio will receive the bank deposit income at time t
according to the risk-free interest rate and withdraw the
deposit interest and principal on the maturity date θSt of
the CSI 300 contract.

Similar to the arbitrage strategy mentioned above, assets
Ft − ST are paid when they are due and delivered in the stock
index futures market T , and the margin ηFt is returned from
the stock index futures market. On the T maturity date, the
investor receives St from 300 shares purchased from the
Shanghai and Shenzhen stock markets in the amount of ð1
+ θÞST , during which the investor does not hold shares.
Therefore, in contrast, after losing the cycle, his stock portfo-
lio should receive dividends, subtracting the final value of
opportunity cost DT in calculating the final cash flow.

4.5. Finite Element Numerical Solution of the Model. In this
paper, we use the finite difference method to estimate the
price of convertible bonds, that is, to solve the governing
equation of the pricing model of convertible bonds. There-
fore, the pricing problem of convertible bonds must be lim-
ited in a limited region. In this paper, the infinite region of
the pricing problem is divided into a bounded region: take
sufficiently large s and R values and assume that they are
the upper bounds of the stock price and interest rate, respec-
tively. Obviously, this assumption is reasonable. The areas of
pricing problems are truncated, such as

s, r, tð Þ = 0, S½ � × 0, R½ � × 0, T½ �: ð4Þ

If Ω = ½0, S� × ½0, R�, then the region is Ω × ½0, T�.
The governing equation of the pricing model is derived as

follows:

∂V
∂t

+ rs
∂V
∂s

+ 1
2

∂2V
∂s2

σ21s
2 + ∂2V

∂r2
w2 + 2 ∂

2V
∂s∂r

ρσ1sw

 !

− rV + p max ns 1 − η∗ð Þ, R∗Bð Þ + η∗s
∂V
∂s

− V
� �

= wλ − u + pλ1ð Þ ∂V∂r :
ð5Þ

The conditions of the equation on domain ðs, r, tÞ = ½0,
S� × ½0, R� × ½0, T� are as follows:

(1) At the expiration of the contract, the value shall be
the greater of the face value and the exchange value

(2) When the company’s share price is high enough,
investors will definitely consider converting bonds
into stocks

(3) When the stock price of the company is very low, the
value of the bond can be equal to the value of the
ordinary bond regardless of the repurchase
conditions

(4) When the market interest rate is large enough, bond
investors will consider selling. Therefore, the value
of bonds can be considered as zero without consider-
ing the conditions of redemption and repurchase. If
the bonds meet the conditions for redemption or
resale, the value shall be the redemption or resale
price

(5) When the interest rate tends to zero, the value of the
bond is difficult to determine. Only when the interest
rate tends to zero, the partial derivative of the bond
value to interest rate will be limited

4.6. Total Value of Convertible Bonds. According to the above
value calculation method, the option price including the
value of each period of convertible bond can be obtained.
According to the nonarbitrage pricing algorithm, the follow-
ing model can be established to price the convertible bond.

(1) On the terminal node, the value of bonds is as
follows:

max Vo, VBð Þ, ð6Þ

where the stock price VO is the conversion value of the bond
at maturity, expressed as the stock price multiplied by the
conversion ratio at maturity. VB is the net value of the bond
at maturity, equal to the sum of the face value of the bond and
the final interest.

(2) At the intermediate node, the value of the bond is

max VB, Vc, Vp, Vr , Vo

� �
, ð7Þ

where VB is the value of the basic terms of the bond, Vc is the
value of the bond’s redemption period, Vp the value of the
bond’s repurchase clause, and Vr is the value of the bond’s
modification clause, that is, the value of the bond without
considering other additional terms. All the values here need
to be converted into the corresponding value of the whole
bond according to the face value and conversion price of
the bond. According to the reverse calculation algorithm,
the value of each node is calculated in turn, and the theoret-
ical value of each bond is finally obtained.

Table 1: Sample information of convertible bonds.

Name and research number of convertible bonds Listing date

Brother convertible bond (A) 2017-12-27

Guozhen convertible bonds (B) 2017-12-25

Shengyi convertible bonds (C) 2017-12-11

Crystal bonds (D) 2017-12-12

Jichuan convertible bonds (E) 2017-11-29
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5. Case Analysis

5.1. Sample Selection. This part of the research sample is com-
posed of five convertible bonds listed in 2017 and still in trad-
ing, and the research range is from January 2, 2018, to
November 30, 2018, excluding 2118 sample points after stat-
utory holidays, closing date of convertible bonds, and closing
date of benchmark stocks. The selected convertible bonds are
shown in Table 1.

5.2. Comparative Analysis of Market Price and Theoretical
Price of Bonds. It can be seen from the comparison results
in Figure 1 that, in general, the theoretical value of convert-
ible bonds in China is overestimated, but the gap between

the theoretical value and the market price is small, and the
model fitting is good. Although the value of some convertible
bonds has been underestimated for some time, the theoretical
value of convertible bonds has been underestimated. Take
Guozhen convertible bonds as an example. Before the sus-
pension of Guozhen convertible bonds in July 2018, the com-
pany’s operating performance was not good. In mid-August,
the stock price suddenly fell, leading to the theoretical value
of the Guozhen convertible bond falling below the market
price since mid-August. Among them, Brother convertible
bonds and Shengyi convertible bonds are closer to the theo-
retical price, and the model fitting effect is better. Overall
analysis shows that the market price trend predicted by the
model is similar to the theoretical price.
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Figure 1: Comparative analysis of market price and theoretical price of convertible bond.
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Figure 2: Comparative analysis of the impact of term structure of interest rate on convertible bond pricing.
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5.3. Influence of Term Structure of Interest Rate on
Convertible Bond Pricing. On the basis of the pricing model
in this paper, we use the model and cubic spline to estimate
the theoretical value of the convertible bond and compare it

with the market price and fixed interest rate results, as shown
in Figure 2. It can be seen from the analysis results in Figure 2
that the theoretical value of convertible bonds estimated by
the model is slightly higher than that estimated by the cubic
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Figure 3: Comparison of the prediction results between the model of this paper and the binary tree model.

Table 2: Statistical results of relative error calculation.

Name and research number of convertible bonds Maximum value Minimum value Average value

Brother convertible bond (A) -0.1625 -0.0472 -0.1041

Guozhen convertible bonds (B) 0.0714 -0.0011 0.012

Shengyi convertible bonds (C) -0.1118 -0.0014 -0.0614

Crystal bonds (D) 0.1251 0.0007 0.0974

Jichuan convertible bonds (E) -0.0852 0.0048 -0.0214

Maximum
Minimum value
Average value
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Figure 4: Analysis of experimental results of relative price error of convertible bonds.
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polynomial spline model and is closer to the market price
than that estimated by the cubic polynomial spline model.
The main reason is that the risk-free interest rate calculated
by the index model is greater than the risk-free interest rate
calculated by the spline function model in the short term.
In addition, it can be seen that the estimation results of the
fixed interest rate and the estimation trend of the model are
very stable. Because the change of the risk-free interest rate
is very small in a short time, the static risk-free interest rate
can be used to replace the dynamic risk-free interest rate.
The results show that the pricing model in this paper has
higher accuracy.

5.4. A Comparative Experiment on the Prediction Effect of the
Model and the Binary Tree Model. In order to test the predic-
tion effect of the model, it is compared with the traditional
binary tree model. The simulation results of five kinds of con-
vertible bonds are shown in Figure 3.

According to the result analysis in Figure 3, except for
Jichuan convertible bonds, the error values of the other four
convertible bonds are smaller than the traditional binary tree
model, and the error values of Jichuan convertible bonds are
all within 3%. Generally speaking, the combination pricing
model in this paper is closer to the actual market value than
the traditional binary tree model. Therefore, this paper con-
siders that the combination pricing model studied in this
paper is superior to the traditional binary tree model in fore-
casting ability and can replace the traditional binary tree
model.

5.5. Analysis of Relative Price Error of Convertible Bonds. It
can be seen from the statistical results in Table 2 and
Figure 4 that the volatility significantly reduces the relative
price error of pricing after the model is modified. From the
maximum value of the relative price error, except for the
Guozhen convertible bonds which did not decline, the rest
fell. From the minimum value of the relative price error,
except for the Brother convertible bonds, the other relative
price errors are decreasing. From the average value of the rel-
ative price error, the Guozhen convertible bonds increased
and the rest decreased. The average relative price error of
the five convertible bonds is -0.0113, that is, the simulated
price is 1.32% lower than the market price. But the relative
price error of the five convertible bonds is -0.0213, that is,
the simulated price is 2.15% lower than the market price.
From the overall results, the calculation error is relatively
small, and the effect of error improvement is obvious.

6. Conclusions

The financial market is an important part of economic devel-
opment, which plays an important strategic role in national
development. Because of its own advantages, convertible
bonds play an important role in the economic activities of
various countries. The research on convertible bonds in
China is relatively late. In the late 1970s, convertible bonds
developed rapidly in China. Although the scale of convertible
bond trading in China is very large and the development
trend is good, there is little research on the pricing model

of convertible bonds. At present, most of the domestic pric-
ing technology is used abroad, but due to the different market
conditions, the calculation accuracy is not high. The research
on the application of the nonarbitrage pricing model and the
finite element numerical solution in the value of convertible
bonds proposed in this paper, to a certain extent, makes up
for the lack of research in this field. The pricing model stud-
ied in this paper is based on the nonarbitrage pricing theory
and finite element numerical solution. These two methods
are one of the mainstream pricing theories at present, and
their combination design is the biggest innovation of this
paper. The combination design improves the traditional pric-
ing model of single factor deficiencies, but also further
enhances the accuracy of the pricing model. In the final com-
parative experiment, the traditional binary tree model is
taken as the main contrast experimental object. Through
the analysis of experimental data, the pricing model based
on the nonarbitrage pricing theory and finite element numer-
ical solution is significantly better than the traditional binary
tree model in the calculation error value and market develop-
ment trend prediction analysis, and the comprehensive per-
formance has been significantly improved.
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