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ABSTRACT 
This study aims to analyze the performance of guarantee products and optimize guarantee portfolio at PT 
Penjaminan ABC. The method used in forming the optimal guarantee portfolio is the Markowitz method and 
the single index model. The results of the formation of optimal portfolios based on the Markowitz method 
show that there are five eligible guarantee products included in the optimal guarantee portfolio, namely 
construction financing, counter bank, general financing, micro financing, and multi-use financing. While 
custom bond, surety bonds, and other guarantees are not included in the optimal portfolio. In contrast to the 
Markowitz method, based on the single index model, all guarantee products are not eligible to be included 
in the optimal guarantee portfolio. Managerial implications of the optimal guarantee product portfolio is an 
increase in guarantee returns which will further increase company profits and increase company equity. An 
increase in company equity will reduce the gearing ratio in order to comply with regulations, because the 
gearing ratio is calculated by dividing the outstanding guarantee volume by the total equity. 
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INTRODUCTION 
Businessmen that classified as Micro, Small, 
and Medium Enterprises (MSME) have a huge 
role in sustaining the national economy. 
However, the empowerment of MSMEs faces 
many obstacles, including accessing credit from 
banks, especially because MSMEs are unable to 
meet collateral requirements. The Guarantee 
Company assists MSMEs by acting as 
guarantors for debtors to banks. Guarantee is 
the activity of providing guarantees by the 
Guarantor for the fulfillment of Guaranteed 
financial obligations to the Recipient of the 
Guarantee. 

In running its business, the guarantee 
capacity of a guarantee company is limited by 
the gearing ratio, which is the ratio between 

the guaranteed volume of the guarantee and 
its amount equity. In accordance with Financial 
Service Authority (OJK) regulations, the 
maximum gearing ratio is 40 times. Based on 
the results of management studies in 2017, the 
gearing ratio at the end of 2018 is projected at 
38,07 times and at the end of 2019 at 42,85 
times. This means that the gearing ratio in 2019 
will violate applicable regulations. Based on 
this study, management submitted a request to 
shareholders to increase the paid-in capital of 
Rp50 billion. With this additional paid-in 
capital, the gearing ratio in 2018 will be 32,48 
times and in 2019 it will be 36,95 times. The 
increase in paid-up capital in 2018 is not in 
accordance with the plans set out in the 
company’s Long-Term Plan 2015-2019. In the 
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company's long-term plan, there is no 
additional paid-up capital until 2019.  

The need for additional paid-in capital to 
maintain the gearing ratio, which is not listed in 
the company's long-term plan indicates that 
the guarantee portfolio is not optimal. In order 
to ensure that the company can achieve its 
objectives according to the target and operate 
within the allowed guarantee capacity, it is 
necessary to form an optimal guarantee 
portfolio, considering the risk and return 
factors. Many studies on optimizing investment 
portfolios with the Markowitz model and the 
single index model, for example, Febri Eka 
Saputra (2004) conducted research on the 
portfolio strategy of agribusiness issuers on the 
Jakarta stock exchange using the Markowitz 
approach. Optimal stock composition 
according to the results of the study are Astra 
Agro Lestari 26.00%, Indofood 7.21%, Gudang 
Garam 46.72%, and Bentoel 20.07%. While 
Defri and Dzulkirom (2017) analyzed the 
formation of the company's stock portfolio of 
the Sri Kehati-IDX index using a single index 
model, with the conclusion that of the 19 
shares analyzed, there were 12 shares that had 
a positive expected return and 7 shares that 
had a negative expected return.  

Research on the optimal portfolio of 
guarantee products needs to be done because 
the guarantee activity is different from other 
investment activities, such as bank credit or 
investment in the capital market. For example, 
in bank loans, banks lend funds to debtors and 
get interest. While investing in the capital 
market, investors spend funds to buy 
investment instruments hoping to get returns 
in the form of dividends, capital gains, or other 
returns. While in the guarantee business, the 
guarantor company does not spend money at 
the time of guarantee. Returns are obtained in 
the form of compensation services and risks 
derived from claims incurred. Therefore, 
research on the guarantee portfolio needs to 
be done. 

 
 

LITERATURE REVIEW 
Investment is one of the three main functions 
of financial management, in addition to 
financing and asset management. Investment 
is the placement of current funds by expecting 
future financial benefits. There are various 
kinds of investment instruments in financial 
assets in the money market, capital market, 
and derivatives market. Each investment 
instrument has different characteristics, both 
in return and risk. 

In general, investments with high returns 
will be accompanied by high risks. In other 
words, investors are willing to pay a higher 
price if they have a higher expectation of 
return. This is where the risk-return trade-off 
occurs (Bodie and Kane, 2014). Because of the 
trade-off between risk and return it is 
necessary to diversify investments that 
produce an investment portfolio. Portfolio, 
which is a collection of several investment 
assets / instruments. The purpose of an 
investment portfolio is to maximize returns or 
minimize the risk of investment activities. 

Modern portfolio theory (MPT) is a 
theory of how risk-averse investors can build 
portfolios to optimize or maximize expected 
returns at certain market risk levels, 
emphasizing that risk is an inherent part of 
profit. According to the theory, it is possible to 
build an efficient frontier from an optimal 
portfolio that offers maximum expected return 
at a certain level of risk. This theory was 
pioneered by Harry Markowitz in his Portfolio 
Selection paper, published in 1952 by the 
Journal of Finance. He was later awarded the 
Nobel Prize for developing MPT. 

Hartono (2013) suggested that the 
formation of an optimal portfolio with the 
Markowitz model approach was carried out by 
analyzing the relationship between risk and 
expected return. Risk is measured by the 
standard deviation or variance, while the 
expected return is determined by the average 
return. Therefore, this approach with the 
Markowitz model is also called the mean 
variance method. 
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Many researches have been done on 
optimal portfolios in the capital market and in 
the loan portfolio. However, there has not yet 
been any research on optimal portfolio in the 
guarantee sector. Research on the optimal 
portfolio in the guarantee sector needs to be 
done because the guarantee activity has 
different characteristics from credit activities 
and investment activities in the capital market. 
In credit activities, banks channel funds to 
debtors. Likewise in capital market activities, 
investors spend funds to buy shares or other 
investment instruments. While the guarantee 
activity, the guarantor company does not 
spend funds at the time of guarantee. 
Therefore, research on the guarantee portfolio 
needs to be done. 

As a guarantee company, PT Penjaminan 
ABC is required to operate sustainably, 
generate profits on target, and operate in 
accordance with applicable regulations. The 
profit target according to company's long-term 
plan is not achieved, the projected gearing ratio 
in 2019 will exceed 40 times, which means it 
exceeds the maximum allowable provisions, so 
that it requires additional capital in 2018, 
indicating that the guarantee portfolio is not 
optimal and an analysis of portfolio 
performance is needed guarantees applied. 
Measurement of the performance of the 
guarantee portfolio is done by Sharpe ratio, 
Treynor ratio, and alpha Jensen.  

Performance measurement with Sharpe 
ratio is done by measuring the difference in the 
rate of return of the portfolio reduced by the 
risk free rate, then dividing the results by the 
risk of rate of return, which is the standard 
deviation of the portfolio's rate of return. The 
greater the Sharpe ratio, the better the 
investment performance. 

Almost the same as the Sharpe ratio 
method, portfolio performance measurement 
with Treynor ratio is done by calculating the 
difference between the portfolio's rate of 
return and the risk-free rate. Then the 
difference is divided by investment beta, which 

is a systematic risk to the investment in 
question. The greater the Treynor ratio value, 
the better the investment performance. 

While the measurement of investment 
performance with Alpha Jensen is done by 
comparing the portfolio rate of return with the 
rate of return calculated based on the capital 
asset pricing model (CAPM). If the alpha value 
is positive it means that the investment has 
good performance, and vice versa.  

Furthermore, the guarantee portfolio of 
PT Penjaminan ABC will be optimized by using 
the Markowitz method and single index model. 
In Markowitz's theory, research is conducted 
by examining returns, standard deviations, 
variances, covariance, and correlations of each 
guarantee product. Furthermore, optimal 
portfolio formulation will be carried out using 
the Markowitz approach, minimizing portfolio 
risk to obtain a certain level of return.  

In the single index model approach, 
portfolio optimization starts with calculating 
the excess return of the guarantee portfolio, 
which reduces the rate of return of the 
portfolio by risk-free rate. The next step is to 
calculate excess return to beta (ERB), which is 
dividing excess return by beta. The next step is 
to calculate the cut-off rate and determine the 
cut-off point. The cut-off point is the limiting 
point between investment instruments that 
are feasible in the optimal portfolio and those 
that are not feasible. Investment instruments 
that have ERB value greater than the cut-off 
point are eligible to be included in the portfolio 
and vice versa. The next step is to determine 
the portion of each guarantee product in the 
optimal portfolio. Based on the results of 
performance analysis and optimization of the 
guarantee portfolio, it can be seen the 
managerial implications of this study. 

 
RESEARCH METHOD 
This research is a case study of PT Penjaminan 
ABC. The data used in this study are secondary 
data from internal PT Penjaminan ABC. The 
data used are data about guarantee products in 
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the period of January 1, 2015 to December 31, 
2018. Data processing and analysis are carried 
out in three stages, namely the review of the 
historical guarantee portfolio, the 
measurement of the performance of the 
historical guarantee portfolio, and the 
establishment of an optimal guarantee 
portfolio. 
 
Analysis of Historical Guarantee Portfolio  
Calculation of Product Guarantee Returns 
Calculation of expected returns for each 
guarantee product is done by calculating the 
guarantee services fee of a guarantee product 
against the allocation of guarantee products. 
The formula to calculate expected return 
according to Markowitz (1952): 
 

Ei =  ∑ XiμiN
i=1              (1) 

 
Explanation: 

Ei = Expected return from asset i 
Xi = Percentage of assets allocated to 

investments i 
µi = Expected return from investment i 
N = Number of types of investment 

 
Calculation of Product Guarantee Risk 
Guarantee risk is measured by Variance and 
Standard Deviation. The formula used to 
calculate the standard deviation according to 
Markowitz (1952): 

 
Variance:  

Vi =  ∑ ∑ σijXiXjN
j=1

N
i=1          (2) 

 
Explanation: 
𝜎𝑖𝑗  = covariance between returns from assets i 
and j 
 

With notes:  ∑ Xi = 1N
i=1  dan Xi ≥ 0 

 
Standard Deviation:  

σi =  √V𝑖        (3) 
 

 
 

Explanation: 
σi = Standard deviation return asset i 
Vi = Varians return asset i  
 
Covariance of Guarantee Products 
Covariance is the tendency of return of an 
investment instrument to move together with 
the return of other investment instruments. 
According to Bodie et.al (2014) covariance is 
calculated by the following formula: 

 
Cov(wDrD, wE, rB) = E{[wDrD −

wDE(rD)][werE − wEE(rE)]}         (4) 
 

Explanation: 
Cov 
(wDrD, wE, rB) 

: Covariance between 
investment instruments 
returns D and E 

wD, wE  : Weight (percentage) of 
investment instruments 
D and E 

rD, rE : Return instruments D 
and E 

E(rD), E(rE) : The expected return 
from investment 
instruments D and E 

 
Correlation of Guarantee Products 
Correlation shows the significance of the 
relationship between one investment 
instrument with another. Value correlation (+1) 
means having a direct and strong relationship. 
Value correlation (-1) means it has an inverse 
and strong relationship. A correlation of zero 
(0) means there is no relationship. The 
correlation formula according to Bodie et.al 
(2014) is as follows:  

 

Corr(rD, rE) =  
Cov(rD, rE)

DE
           (5) 

Explanation: 
Corr(rD, rE) : The correlation coefficient 

between investment 
instruments returns D and 
E 
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Cov(rD,  rE) : Covariance between 
investment instruments 
returns D and E 

D,E : Standard deviation of 
investment instruments D 
and E 

 
Performance Measurement of Historical 
Guarantee Portfolio  
The measurement of the performance of the 
guarantee portfolio is carried out by comparing 
returns with risk. In this study, portfolio 
performance measurements using the Sharpe 
ratio, Treynor ratio, and Jensen ratio. The risk-
free rate used in this study is the interest rate 
of BI 7 Day Repo Rate.  
Sharpe ratio 
Sharpe ratio is a measurement of the 
performance of investment portfolios based on 
a comparison between the return generated 
and the total portfolio risk. The Sharpe ratio 
formula according to Bodie et.al. (2014) is as 
follows:  

 

𝑆 =  
𝑟𝑝−𝑟𝑓 

𝑝
    (6) 

Explanation: 

S : Sharpe ratio 
𝑟𝑝 : Average portfolio return 

𝑟𝑓 : Average return on risk-free assets 

𝑝 : Standard deviation of the portfolio 

 
Treynor ratio 
Treynor ratio is also a comparison between the 
return generated and the risk of the portfolio. 
However, only comparable risk is systematic 
risk (market risk), i.e. beta value. Beta is a 
systematic risk calculated using market return 
data. Basically, beta is the gradient of the 
equation between return on assets and market 
returns. In this study, the market return used is 
the BI 7day repo rate. The Treynor ratio 
formula according to Bodie et.al. (2014) is: 
 

𝑇 =  
𝑟𝑝−𝑟𝑓 

𝛽𝑝
  (7) 

Explanation: 
T : Treynor ratio 
rp : Average portfolio return 

rf : Average return of risk-free assets 
βp : Portofolio beta 

 
Alpha Jensen 
Alpha Jensen is a risk-adjusted return 
performance measurement that shows 
whether the average portfolio return of an 
investment is above or below the capital asset 
pricing model (CAPM), based on the portfolio 
beta and the average market return. As in 
calculating the Treynor ratio, beta at alpha 
Jensen is a systematic risk calculated using 
market return data. The formula for calculating 
alpha Jensen according to Bodie et.al. (2014) is: 

 

Alpha = R (i) - (R (f) + B x (R (m) - R (f)))    (8) 
 

Explanation: 
R (i) = portfolio or investment return 
R (m) = return from the market index 
R (f) = risk-free rate 
B = beta of an investment portfolio  

  
Optimization of Guarantee Portfolios 
Markowitz Method 
The formula for optimizing guarantees is as 
follows: 
Minimum guarantee portfolio variance 
according to Bodie et.al. (2014): 

𝜎𝑝2 =  ∑ 𝑤𝑖2𝑛
𝑖=1 𝜎𝑖2 +

∑ ∑ 𝑤𝑖 𝑤𝑗 𝜎𝑖𝑗𝑛
𝑗=1

𝑛
𝑖=1                        (9) 

 
Explanation: 

σi = Covariance of guarantee products 
wi = Proportion of guarantee products i 

(i = 1, 2, 3, ….n) 
wj = Proportion of guarantee products j 

(j = 1, 2, 3, ….n) 
σi2 = Variant of guarantee product i 
σij = Covariance of guarantee products i 

and j 
σp2 = Portfolio variant 
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Single Index Model (SIM) Method 
Calculate the Excess Return to Beta (ERB) 
ERB is obtained by dividing excess return by 
beta. Excess return is the difference between 
the return of each investment instrument and 
the risk- free rate. The ERB formula according 
to Elton dan Gruber (1995) is as follows: 

 

𝐸𝑅𝐵 =  
𝑟𝑖−𝑟𝑓 

𝛽𝑖
    (10) 

Explanation: 
ERB : Excess Return to Beta 
𝑟𝑖 : Expected return for investment 

instruments i 
rf : Return of risk-free asset 
βi : Beta investment instruments i 

Determine the cut-off point 
Investment instruments that make up the 
optimal portfolio are investment instruments 
with ERB values greater than or equal to the 
ERB value at point C *.he cut off rate according 
to Elton dan Gruber (1995) is calculated using 
the following formula:  
 

𝐶𝑖 =  
𝜎2

𝑚 ∑
(𝑟 𝑗− 𝑟𝑓)𝛽𝑗

𝜎2
𝑒𝑗

𝑛
𝑗=1  

1+𝜎𝑚
2

 ∑ (
𝛽2

𝑗 

𝜎2
𝑒𝑗

)𝑛
𝑗=1

    (11) 

Explanation: 
Ci : Cutt-off rate 
𝜎2

𝑚  : Market variant 
βj : Beta of all investment 

instruments (systematic risk) 
σ2

ej : Variance error of all investment 
instruments (unsystematic risk) 

𝑟 𝑗 : Return of all investment 
instruments 

rf : Return of risk-free asset return of 
all investment instruments 

 
Determine the portion of each investment 
instrument 
After selecting investment instruments 
included in the optimal portfolio, the next step 
is to determine the portion (percentage) of 

each investment instrument in the portfolio. 
The formula for calculating the portion of an 
investment instrument according to Fischer 
and Jordan (1999) is as follows: 

𝑤𝑖 =  
𝑍𝑖 

∑ 𝑍𝑗 𝑛
𝑗=1

       (12) 

 
On condition: 

∑ 𝑤𝑖 = 1 

𝑛

𝑖=1

 

 
Whereas Zi according to Fischer and Jordan 
(1999) is calculated as follows: 

𝑍𝑖 =  
𝛽𝑖 

𝜎2
𝑖
[ 

𝑟− 𝑟𝑓

𝛽𝑖
− 𝐶 ∗]  (13) 

 
Explanation: 

wi : The weight of investment 
instruments i 

Zi : Scale of weighting of investment 
instruments i 

σ2
i : Unsystematic risk investment 

instruments i 

βi : Systematic risk investment 
instruments i 

C* : Unique cut-off point 

 
RESULTS AND DISCUSSION 
Composition, Return, and Risk of Guarantees 
Product  
The guarantee products at PT Penjaminan ABC 
consist of custom bond guarantees, counter 
bank guarantees, surety bonds, multipurpose 
financing guarantees, general financing 
guarantees, construction financing guarantees, 
micro financing guarantees, and other 
guarantees. Other guarantees are a 
combination of several guarantee products, 
each of which has a relatively small volume.   

The composition, expected return, actual 
return, and risk of each guarantee product in 
the 2015-2018 period can be seen in table 1 
below.
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Table 1. Composition, Expected Return, Actual Return, and Risk of Guarantee Products in 2015-
2018 

Guarantee Product 
Composition Expected 

Return 
Actual 
Return 

Risk 

 
(%) (%) (%) (%)  

Custom Bonds                5,39  0,24 0,23                0,10   

Counter Bank Guarantees             26,58  1,17 1,09                0,36   

Surety Bonds              21,78  0,38 0,35                0,13   

Multi-use financing              20,50 2,82 2,66                1,34   

General Financing                 7,20 3,80  3,28                1,61   

Construction Financing                1,79 1,24  1,21                0,26   

Micro Financing                 4,94  1,72  1,43                0,59   

Other Guarantees             11,82  1,20  1,07                0,84   

 Total/Average            100,00       1,56  1,38                0,30   

Source: processed data, 2015-2018 
 
From Table 1 it can be seen that the 

composition of guarantees is dominated by 
counter bank guarantee guarantees, surety 
bonds, and multipurpose guarantees. Whereas 
the expected return and actual return, the 
largest are general financing guarantees, 
followed by multipurpose financing 
guarantees, and micro financing guarantees. 
The expected average return is 1.56% and the 
average actual return is 1.38%. The biggest risk 
is general financing guarantees, followed by 

multipurpose financing guarantees, and other 
guarantees. The average risk is 0.30%. 

 
Covariance and Correlation 
Covariance shows the relationship between 
one guarantee product with another guarantee 
product. While the correlation shows how 
strong the relationship is. Covariance of each 
guarantee product can be seen in table 2 while 
the correlation can be seen in table 3.

  
Table 2. Covariance between Guarantee Products 

Guarantee Product 
Custom 
Bonds  

Counter 
Bank  

Surety 
Bonds  

Multi-
use 

Financing   

General 
Financing   

Construction 
Financing   

Micro 
Financing   

Other 
Guarantee 

Custom Bonds  0,0000        
Counter Bank 
Guarantees 0,0000 0,0000       

Surety Bonds  0,0000 0,0000 0,0000      

Multi-use financing   0,0000 0,0000 0,0000 0,0002     

General Financing   0,0000 0,0000 0,0000 -0,0001 0,0003    

Construction Financing   0,0000 0,0000 0,0000 0,0000 0,0000 0,0000   

Micro Financing   0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000  

Other Guarantees 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0001 

Source: processed data, 2015-2018 
 
From Table 2 it can be seen that custom 

bonds have a positive covariance with counter 
bank guarantees, multipurpose financing 
guarantees, general financing guarantees, and 
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micro financing guarantees, as well as having a 
negative relationship with surety bonds, 
construction guarantees, and other 
guarantees. Counter bank guarantees have 
positive covariance with surety bonds, 
construction guarantees, and other 
guarantees, as well as having negative 
covariance with multipurpose financing 
guarantees, general financing guarantees, and 
micro financing guarantees. Surety bonds have 
positive covariance with multipurpose 
financing guarantees, construction financing 
guarantees, and other guarantees, as well as 
having negative covariates with multipurpose 
financing guarantees and micro financing 

guarantees. A multipurpose financing 
guarantee has a positive covariance with 
construction financing guarantees, and has a 
negative correlation with general financing 
guarantees, micro financing guarantees, and 
other guarantees. General financing 
guarantees have a positive covariance with 
micro financing guarantees and have a negative 
correlation with construction financing 
guarantees and other guarantees. Construction 
financing guarantees have a positive 
correlation with micro financing guarantees 
and other guarantees. Micro finance 
guarantees have a negative correlation with 
other guarantees.

  
Table 3. Correlations between Guarantee Products 

Guarantee Product 
Custom 
Bonds  

Counter 
Bank  

Surety 
Bonds  

Multi-
use 

Financing   

General 
Financing   

Construction 
Financing   

Micro 
Financing   

Other 
Guarantee 

Custom Bonds  1,0000        
Counter Bank 
Guarantees 0,0943 1,0000       

Surety Bonds  -0,1835 0,3662 1,0000      

Multi-use financing   0,0059 -0,0459 0,0879 1,0000     

General Financing   0,1816 -0,0402 
-

0,1529 -0,3113 1,0000    

Construction Financing   -0,0295 0,3668 0,3770 0,0716 -0,0866 1,0000   

Micro Financing   -0,0028 0,4099 0,1908 -0,0609 -0,0160 0,3504 1,0000  

Other Guarantees 0,2870 -0,1876 
-

0,0227 -0,2154 0,3527 0,0567 -0,1249 1,0000 

Source: processed data, 2015-2018 
 
From Table 3 can be seen the strength of the 
relationship between one guarantee product 
with other guarantee products, both the 
relationship is positive or negative.  
 
Measurement of Historical Guarantee 
Performance 
Performance measurements on each 
guarantee product, in assessing returns and 
risks, are carried out using the Sharpe ratio, 
Treynor ratio, and Alpha Jensen methods. In 
this study, the risk- free rate used as an 
indicator of performance is the BI 7-day 

(Reverse) Repo Rate. Likewise, the rate of 
return used as benchmarking is also a 7-day 
(Reverse) Repo Rate. 
 
Sharpe ratio  

Sharpe ratio is a measurement of the 
performance of investment portfolios based on 
a comparison between the return generated 
and the total portfolio risk. The results of 
performance measurement of guarantee 
products using Sharpe ratio can be seen in 
Table 4 below.
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Table 4. Sharpe Ratio of Each Guarantee Product 

Guarantee Product 
Sharpe 
Ratio Conclusion 

General Financing   -1,56 Underperformed 

Multi-use financing   -2,29 Underperformed 

Micro Financing   -5,87 Underperformed 

Other Guarantees -5,99 Underperformed 

Construction Financing   -10,05 Underperformed 

Counter Bank Guarantees -13,22 Underperformed 

Surety Bonds  -41,18 Underperformed 

Custom Bonds  -54,13 Underperformed 

     Source: processed data, 2015-2018 
 
From Table 4 it can be seen that all 

guarantee products have a negative Sharpe 
ratio. This happens because the rate of return 
of all guarantee products is smaller than the 
risk-free rate.  

 
 
 
 
 

Treynor ratio 

Treynor ratio is also a comparison between the 
return generated and the risk of the portfolio. 
However, only comparable risk is systematic 
risk (market risk), i.e. beta value. Beta is a 
systematic risk calculated using market return 
data. The results of performance measurement 
of guarantee products using Treynor ratio can 
be seen in Table 5 below. 

Table 5. Treynor Ratio of Each Guarantee Product 

Guarantee Product 
Treynor 

Ratio Conclusion 

Construction Financing   0,33 Outperformed 

General Financing   0,17 Outperformed 

Other Guarantees 0,15 Outperformed 

Micro Financing   0,14 Outperformed 

Multi-use financing   0,08 Outperformed 

Counter Bank Guarantees -1,71 Underperformed 

Surety Bonds  -1,98 Underperformed 

Custom Bonds  -5,36 Underperformed 

     Source: processed data, 2015-2018 
 
From Table 5 it can be seen that custom 

bond guarantees, counter bank guarantees, 
and surety bonds have a negative Treynor ratio 
and other guarantee products have a positive 
Treynor ratio.  

 

Alpha Jensen 

As in calculating the Treynor ratio, beta at alpha 
Jensen is a systematic risk calculated using 
market return data. The results of Jensen's 
alpha calculation can be seen in table 6 below. 
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Table 6. Alpha Jensen for Each Guarantee Product 

Guarantee Product 
Return E(r) CAPM 

Jensen 
Ratio 

(%) (%) (%) 

(1) (2) (3) 
(4) = (2) - 

(3) 

General Financing 3,28 5,80 -2,52 

Multi-use Financing 2,66 5,80 -3,14 

Micro Financing 1,43 5,80 -4,37 

Construction Financing 1,21 5,80 -4,58 

Counter Bank Guarantees 1,09 5,80 -4,71 

Other Guarantees 1,07 5,80 -4,73 

Surety Bonds 0,35 5,80 -5,45 

Custom Bonds 0,23 5,80 -5,56 

        Source: processed data, 2015-2018 
 
From the results of measurements using 

the three methods above, it can be seen that 
Sharpe ratio and alpha Jensen provide the best 
performance values for the same three 
guarantee products, namely general financing 
guarantees, multipurpose financing 
guarantees, and micro financing guarantees. 
Both are different from the results of 
measurements with Treynor ratio which 
provides the best performance value of the 

three guarantee products, which are 
construction financing guarantees, public 
financing guarantees, and other guarantees.  

 
Optimization of Guarantee Portfolios 
Model Markowitz 
The composition of the guarantee product in 
the optimal guarantee portfolio using the 
Markowitz model approach can be seen in 
table 7 below.

  
Table 7. Optimal Product Composition 

Guarantee Product 
Composition 

(%) 

Construction Financing   49,24 
Counter Bank 
Guarantees 21,69 

General Financing   12,66 

Multi-use financing   9,49 

Micro Financing   6,93 

Total 100,00 

Return 1,93 

Risk 0,83 

        Source: processed data, 2015-2018 
 

From Table 7 it can be seen that the 
optimal guarantee portfolio consists of five 
guarantee products. Thus there are three 
guarantee products in the hitoris portfolio that 

are not included in the optimal portfolio, 
namely custom bonds, surety bonds, and other 
guarantees. This is consistent with the results 
of research by Benjamin M. Tabak (2010) who 
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conducted research on banks in Brazil, which 
concluded that banks with concentrated credit 
portfolios, have better performance compared 
to banks with more diversified credit portfolios. 
An increase in return and risk in the optimal 
portfolio compared to the historical portfolio. 
For optimal portfolios, portfolio returns are 
1.93% while historical portfolio returns are 
1.43%. Optimal portfolio risk of 0.83% while 
historical portfolio risk of 0.30%.   

Optimization of Markowitz's portfolio 
places five guarantee products in the portfolio, 
namely general guarantees, multipurpose 
guarantees, micro guarantees, construction 
guarantees, and counter bank guarantees. This 
is consistent with the results of performance 
measurement guarantee products with the 
alpha Jensen method. However, there is a slight 
difference with the results of performance 
measurement of guarantee products using the 

Sharpe ratio and Treynor ratio methods. In 
Markowitz's optimal portfolio, the counter 
bank guarantee product is included in the 
optimal portfolio, while in the Sharpe ratio and 
Treynor ratio, it does not include the counter 
bank guarantee product in the five best-
performing guarantee products and instead, 
includes other guarantee products. 

 
Single Index Model 
In the single index model method, excess rate 
to beta (ERB), cut-off rate, and cut-off point are 
calculated. A guarantee product with an ERB 
value greater than the cut-off point will be 
included in the optimal portfolio, and vice 
versa, a guarantee product with an ERB smaller 
than the cut-off point is not included in the 
optimal portfolio. ERB calculation results, cut-
off rates, and cut-off points, and decisions in 
the portfolio can be seen in table 8.

  
Table 8. Cut off Rates and Unique Cut off Points 

Guarantee Product ERB Ci C* Conclusion 

Custom Bonds -5,35 4,78 4,78 No 

Counter Bank Guarantees -1,71 2,03 4,78 No 

Surety Bonds  -1,98 2,03 4,78 No 

Multi-use financing   0,08 -0,14 4,78 No 

General Financing   0,16 -0,30 4,78 No 

Construction Financing   0,32 -0,40 4,78 No 

Micro Financing   0,13 -0,17 4,78 No 

Other Guarantees 0,14 -0,17 4,78 No 

 Source: processed data, 2015-2018 
 

From table 8 above it can be seen that all 
guarantee products have smaller ERB values 
than the unique cut-off point value, so that 
based on the Single Index Model approach, all 
guarantee products are not eligible to be 
included in the optimal portfolio. This is due to 
the rate of return of all guarantee products 
smaller than the risk-free rate of 5.80%.  

From these two methods it is known 
that the Markowitz method can form an 
optimal portfolio while the single index model 
method cannot. This is due to the Markowitz 

method using only the return and risk 
approach, regardless of the return value and 
the risk. On the other hand, the single index 
model method uses risk-free rate as a 
measurement tool, in addition to return and 
risk of investment assets. Therefore, in the case 
that all investments have returns below the 
risk-free rate, then the optimal portfolio cannot 
be formed. 
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Analysis of Optimal Portfolio 
Based on the historical portfolio as listed in 
Table 1 and the optimal portfolio in Table 7, a 

comparison of the composition of the 
guarantee product can be seen in Table 9 
below.

 
Table 9. Comparison of Guarantee Product Compositions 

Guarantee Product 

Portfolio Increase 

Markowitz Current (Decrease) 

(%) (%) (%) 

Construction Financing      9,24    1,79      47,45  

Counter Bank Guarantees  21,69  26,58      (4,89) 

Micro Financing    12,66    4,94        7,72  

Multi-use financing      9,49  20,50    (11,01) 

General Financing      6,93    7,20      (0,27) 

Surety Bonds                     -    21,78    (21,78) 

Other Guarantees                    -    11,82    (11,82) 

Custom Bonds                    -      5,39      (5,39) 

Total 100 100            0 

Return 1,93 1,38 0,55 

Risk 0,83 0,3 0,53 

      Source: processed data, 2015-2018 
 
From Table 9 it can be seen that the 

historical portfolio consists of eight guarantee 
products, while the optimal portfolio consists 
of five guarantee products. There are three 
guarantee products that are not included in the 
optimal portfolio. Optimal portfolio return to 

1.93% or up 0.55% from the historical portfolio 
return of 1.38%. Optimal portfolio risk to 0.83% 
or up 0.53% from historical portfolio risk of 
0.30%. The comparison of nominal returns on 
optimal portfolios and historical portfolios can 
be seen in Table 10 below.

 
Table 10. Comparison of Nominal Return 

Produk Penjaminan 

Portfolio Increase 

Optimal  Historis  (Decrease) 

(Millions 
Rp) 

(Millions 
Rp) 

(Millions 
Rp) 

Construction Financing   256.419      9.319     247.100  

Counter Bank Guarantees 101.316  124.178      (22.862) 

Micro Financing     77.374    30.197       47.177  

Multi-use financing   108.171   33.736   (125.565) 

General Financing     97.422  101.183       (3.761) 

Surety Bonds   -    32.618     (32.618) 

Other Guarantees  -    54.093     (54.093) 

Custom Bonds  -      5.377       (5.377) 

Total 640.701  590.701      50.000  

            Source: processed data, 2015-2018 
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From Table 10 it can be seen that in the 
optimal portfolio provides a nominal return of 
Rp640,701 million or Rp50,000 million greater 
than the nominal return of the current 
portfolio. Thus, the Markowitz portfolio has 
better performance than the current portfolio. 
 
Conclusion 
In the Markowitz’s optimal portfolio consists of 
five guarantee products while the other three 
products are not included in the optimal 
portfolio. The five products included in the 
optimal portfolio are Construction Financing 
49.24%, Counter Bank Guarantees 21.69%, 
Micro Financing 12.66%, Multi-use Financing 
9.49%, and General Financing 6.93%. The 
guarantee product included in Markowitz's 
optimal portfolio is the same as the results of 
Jensen's alpha performance measurement. 
However, there is a slight difference with the 
results of performance measurement of 
guarantee products using the Sharpe ratio and 
Treynor ratio methods. The counter bank 
guarantee product is included in Markowitz's 
optimal portfolio but not in the Sharpe ratio 
and Treynor ratio. On the other hand, other 
guarantee products are included in the five 
best guarantees of Sharpe ratio and Treynor 
ratio, but they are not included in Markowitz's 
optimal portfolio. The Markowitz’s optimal 
portfolio provides a return of 1.93% with a risk 
of 0.83%. While this historical portfolio 
provides a return of 1.38% with a risk of 0.30%. 
This means that the optimal portfolio return is 
higher by 0.55% with a higher risk of 0.53% 
compared to the historical portfolio. The 
managerial impact of this study is that optimal 
portfolio provides a nominal return of 
Rp640,701 million or Rp50,000 million greater 
than the nominal return of the current 
portfolio. Thus, the Markowitz portfolio has 
better performance than the current portfolio. 
Management can use Markowitz's optimal 
portfolio as an alternative, because it gives a 
higher rate of return than the current portfolio, 
even with a higher risk. 
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