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[bookmark: _Toc486601908]Abstract
The aim of this study is to determine (1) the before and after impact of Loan-to-Value (LTV) ratio policy implementation on bank performance in Indonesia and (2) the effectiveness and significance of LTV ratio policy in affecting bank performance in Indonesia. The variables used as indicators of bank performance in this research are Non-Performing Loan Ratio (NPL) and Loan-to-Deposit Ratio (LDR), as adjusted to Bank Indonesia perspective which using LTV to minimize risk on banking system. The subjects of this research are all conventional commercial banks registered in the financial statements of the Financial Services Authority (OJK) and Bank Indonesia. The data collection in this research is derived entirely from Indonesian Banking Statistics (SPI) which is released on the official OJK website on a monthly basis from January 2008 to December 2016. Furthermore, data analysis was performed using T-Test: Paired Two Sample for Means for both ratios with a total of 54 data for each ratio analysis. And overall, research results show that bank performance shows a significant positive change which is represented by a decrease in NPL and an increase in LDR since LTV policy implementation in June 2012. In this case the decrease of NPL describes the bank credit risk reduction which is the main target of Bank Indonesia in LTV implementation. In another viewpoint, the liquidity and function of banks as intermediaries also grew in a positive direction with significant growth from bank’s LDR. Moreover, LTV has proven to be effective and significant in influencing bank performance with high level of significance of NPL and LDR changes since the first LTV policy implementation.
Keywords: Loan-to-Value Ratio Policy, Bank Performance, NPL, and LDR.
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[bookmark: _Toc486601915]Background
Macro prudential policy in the property sector in Indonesia since 2012 has become a serious concern of the government and stakeholder in banking industry with the emergence of Bank Indonesia regulation on the amount of Loan to Value (LTV) or Financing to Value (FTV) ratio for credit or property financing and credit down payment or vehicle financing. This policy is stated in Bank Indonesia Circular Letter (Surat Edaran Bank Indonesia) no. 14/10/DPNP concerning Risk Management Implementation of Banks which conducting the Provision of Home Ownership Credit and Motor Vehicle Loan issued on March 15, 2012 (Bank Indonesia, 2012). Moreover, this policy is also reinforced by the Minister of Finance Regulation (Peraturan Menteri Keuangan) no. 3/PMK.010/2012, concerning Consumer Financing Advance for Motor Vehicles at Financing Companies, which is applied as of June 15, 2012.
Circular Letter of Bank Indonesia no. 14/10/DPNP is intended to limit the minimum amount of funds that a bank may provide for home and motor vehicle credit. In Housing Loans (KPR) the amount of lending is 70% of the value of collateral. In other words, the KPR recipient is required to pay at least 30% of the mortgage value. The reason why the government issued that regulation, as set out in Bank Indonesia Circular Letter no. 14/10/DPNP. First, because there is an increase in demand for Housing Loans (KPR) and Motor Vehicle Loans (KKB) so that banks need to be careful in lending. Second, a rising in Household Credit growth can cause a bubble or an increase in the price of a property asset that does not reflect the actual price. Third, these rules arise intended to maintain a productive economy and be able to face the challenges of the financial sector in the future. There is a need for policies which can strengthen resilience in the financial sector to minimize sources of vulnerability that can arise, including excessive KPR and KKB growth (Bank Indonesia, 2012). 
In addition, the LTV / FTV provision is also issued with the aim of preventing and reducing the potential systemic risks in the financial system due to excessive credit growth in the property and automotive sectors. Moreover, the provision of LTV will encourage better risk management in providing credit / financing for property and automotive. It also aims to provide protection for consumers who are often in a disadvantage with the developers, especially in the purchase of property with the indent mechanism (Purnomo, 2012).
With the issuance of this regulation, it is expected to affect the decrease in sales volume, both sales of housing units and sales of motor vehicles. This is due to the declining purchasing power of consumers due to increased payment of down payment. The decline also contributed to the banking sector as a service provider of Home Ownership Loans and Motor Vehicle Loans. The target of bank credit sales set at the beginning of the year in order to increase credit growth is threatened cannot be achieved resulting in a decrease in bank profitability. So in general, this LTV policy will affect the performance of banking, both conventional and sharia (Bratadharma, 2012).
And because of several factors and problems that arise, after several years (since 2012 until now), the LTV regulation has been improved several times, namely in 2013, 2015, and 2016. In general, the climate in 2012 and 2013 was tight, 2015 and 2016 are easing. In June 2012 it was tightening due to the high credit distribution to the property sector compared to the disbursement of credit to other sectors in aggregate. In 2013, it is tightened again to reduce bank risk due to the high loan disbursement in property sector. In June 2015, the objective is to increase credit (to encourage banking intermediary function), but in order to maintain bank risk, this policy only applies to banks with Non-Performing Loan ratio below 5%. And last in August 2016 relaxed again with the same goal as 2015, due to the low credit in the property sector and motor vehicles (Bank Indonesia, 2016).
In this case, the impacts and changes in LTV policy are more likely to refer to the credit growth climate in terms of both housing and aggregate credit growth. And from that perspective, the authors feel the need for a study of the impact of LTV policy not only on credit growth but also on other stakeholder perspective which is bank performance. Based on that fact, this study aims to provide a research result about the impact of loan-to-value (LTV) ratio on bank performance in Indonesia, with before and after implementation analysis. The author will also include both conventional and sharia bank, although LTV regulation has different treatment for these type of banks. Furthermore, by knowing the LTV impact to bank performance, this research could give new insight to Bank Indonesia as a decision maker to make further LTV ratio policy adjustment, using bank performance as its new constraint.
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Overall there are two primary research objectives in this research, and these are the research objective that the Author wants to achieve:
· To identify the implementation impact (before-after effect) of Loan-to-Value (LTV) ratio policy on Bank performance in Indonesia.
· To measure the effectiveness of LTV ratio policy in affecting Bank performance in Indonesia.
[bookmark: _Toc486601917]Research Questions / Hypothesis
These are the research questions formulated from the background and the problem above:
1. What is the impact (before-after effect) of Loan-to-Value ratio policy implementation on Bank’s performance in Indonesia?
2. How effective is the LTV ratio policy in affecting Bank’s performance in Indonesia?
[bookmark: _Toc486601918]Research Scopes and Limitations
1. This is a quantitative research.
2. The data gathered from Bank Indonesia and Otoritas Jasa Keuangan from 2008 until 2016.
3. This research will analyze bank performance from Bank Indonesia perspective.
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Basic Concept
Loan-to-Value (LTV) ratio is one of risk assessment tool used by financial institutions or other lenders before approving a mortgage. It is described as the ratio of a possible loan amount toward the value of a house as collateral (Financial Dictionary, 2016). If a mortgage with high LTV ratio is approved, then the loan will cost the borrower more to borrow, therefore might requiring the borrower to buy mortgage insurance to negate the uncertainty to the lender (Investopedia, 2016).
The assessment of LTV ratio is practically done by looking at the ratio. The bigger the ratio, the higher the risk. The ratio itself is calculated by dividing the amount of mortgage borrowed with the value of the property – usually is the selling price. The equation is shown below in Figure 1. 
[bookmark: _Toc486601942]Figure 1. Loan-to Value Ratio Equation (Investopedia, 2016)


Mortgage amount here represents the amount that people borrow to buy the asset. It can also be said as the amount that Bank will fund the asset we want to buy. In the other hand, appraised value represents the selling price of the property we want to acquire. The higher the number of the mortgage amount that Bank will fund, the higher the LTV ratio. Higher LTV ratio will result in greater risk of the lending (Sjuib, 2013).
[bookmark: _Toc486601921]Loan-to-Value Implementation in Indonesia
In Indonesia, LTV is used in some products of bank, mainly concentrated in the property field. The examples of the products are KPR (Kredit Pemilikan Rumah), PRK (Pinjaman Rekening Koran), KPA (Kredit Pemilikan Apartemen), KKB (Kredit Kendaraan Bermotor), etc. LTV is mostly used to buy a new house or a new vehicle. By using LTV, when a person wants to buy a house, he is only obliged to pay the down payment (DP) and the rest will be paid by the bank. Then, he will pay back the bank’s money with the addition of interest rate that has been agreed by both parties.
Furthermore, Indonesia has been implemented Loan-to-Value (LTV) / Financing-to-Value (FTV) policy since 2012 in the form of Bank Indonesia Circular Letter no. 14/10/DPNP. And after several years, it being adjusted three times based on Indonesia property borrowing growth.
· First Loan-to-Value Implementation (15-03-2012), Bank Indonesia Circular Letter no. 14/10/DPNP.
This policy is stated in Bank Indonesia Circular Letter (Surat Edaran Bank Indonesia) no. 14/10/DPNP dated March 15, 2012 on Risk Management Implementation of Banks which conducting House Ownership and Motor Vehicle Loans. In line with the increasing demand for Housing Loans (KPR) and Motor Vehicle Loans (KKB), Banks need to increase prudence in the KPR and KKB distribution because the growth of KPR and KKB is too high. And it potentially will cause various risks for the Bank. While from macro prudential point of view, high mortgage growth will also lead to an increase in the price of property assets that do not reflect the actual price (bubble). So it can increase Credit Risk for banks with large property loan exposures.
Therefore, in order to maintain a productive economy and be able to face financial sector challenges in the future, there needs to be a policy that can strengthen financial sector resilience to minimize the sources of vulnerability which can arise, including excessive mortgage and KKB growth. And that is why Bank Indonesia create Loan to Value (LTV) for KPR and Down Payment (DP) for KKB.
Loan to Value (LTV) ratio policy for KPR:
LTV ratio will be set in 70% for housing loan with building type above 70 m2. This regulation is exempted from mortgages (KPR) since it has to be in line with government housing programs.
Down payment (DP) regulation on Motor Vehicle Loans:
[bookmark: _Toc486601950]Table 2. Down Payment Explanation
	Terms
	Explanation

	DP at least 25%
	For the purchase of two-wheel motor vehicles

	DP at least 30%
	For the purchase of four-wheeled motor vehicles on non-productive purposes

	DP at least 20%
	For the purchase of four-wheeled or more motorized vehicle on productive purposes, that is, if it meets one of the requirements:
· It is a transport of persons or goods that have permits issued by the authorities to conduct certain business activities.
· Submitted by individuals or legal entities that have certain business licenses issued by the authorities and used to support their business operations.



· The Newest Loan-to-Value Policy Adjustment and Regulation Relaxation (31-08-2016), Bank Indonesia Circular Letter no. 18/16/PBI/2016.
Bank Indonesia Regulation no. 18/16/PBI/2016 on Loan to Value Ratios for Property Loans, Financing to Value Ratios for Property Financing, and Down Payment for Credit or Motor Vehicle Financing.
In order to increase domestic demand to continue to boost national economic growth while still maintaining macroeconomic stability, adjustments to macro prudential policies are needed to encourage the bank intermediary function while taking into account the principles of prudence and consumer protection.
[bookmark: _Toc486601956]Table 8. Ratio Adjustment (3) for Property Credit and Sharia Property Financing using Akad Murabahah and Istishna
	Property Credit and Sharia Property Financing using Akad Murabahah and Istishna

	Type of Property (m²)
	Credit or Financing Facility for First House
	Credit or Financing Facility for Second House
	Credit or Financing Facility for Third House, etc.

	House
	
	
	

	More than 70
	85%
	80%
	75%

	Between 22-70
	-
	85%
	80%

	Below 22
	-
	-
	-

	Apartment
	
	
	

	More than 70
	85%
	80%
	75%

	Between 22-70
	90%
	85%
	80%

	Below 22
	-
	85%
	80%

	Home Shop or Office
	-
	85%
	80%



[bookmark: _Toc486601957]Table 9. Ratio Adjustment for Sharia Property Financing using Akad MMQ and IMBT
	Sharia Property Financing using Akad MMQ and IMBT

	Type of Property (m²)
	Financing Facility for First House for First House
	Financing Facility for First House for Second House
	Financing Facility for First House for Third House, etc.

	House
	
	
	

	More than 70
	90%
	85%
	80%

	Between 22-70
	-
	90%
	85%

	Below 22
	-
	-
	-

	Apartment
	
	
	

	More than 70
	90%
	85%
	80%

	Between 22-70
	90%
	85%
	80%

	Below 22
	-
	85%
	80%

	Home Shop or Office
	-
	85%
	80%



Similar to 2015 LTV policy relaxation, it also require non-performing loan ratio of total loan or non-performing loan ratio of total net financing less than 5% and non-performing property credit ratio or non-performing property financing ratio (gross) less than 5% for Bank to be able to follow this new ratio policy. And this regulation has been used until April, 2017.
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To make sure this research follows what has been found by other past researchers, this part will discuss about past Loan-to-Value or Financing-to-Value research in Indonesia and its effect to lot of variable in banking and property industry. 
Firstly, from research conducted by Intan Wulandari, Muhammad Salfi, and Devi Farah Azizah from Business Administration Journal Vol. 38 No. 1 September 2016 about “Analysis of Loan to Value Policy as a Tool to Minimize Non-Performing Loans in KPR Distribution (Case Study at PT Bank Tabungan Negara (Persero) Tbk Kediri branch office),” we can conclude that LTV implementation is able to significantly decrease NPL growth. Since it helps to reduce booming property credit tendency and channeled it to other type of credit (Wulandari, 2016). Secondly, in other case, LTV adjustments in 2015 and 2016 proven to be a good decision since it has a positive effect on mortgage demand. Based on research about “Analysis of Affecting Loan to Value and Financing to Value towards Home Financing Demand in Indonesia,” LTV is able to brake and control the demand for mortgages. It can be seen from NPL decrease to 2.4% and NPF 3.11%. After LTV implementation, the growth of mortgage loans can be controlled and grow positively. In quarter I-2015, total KPR recorded are 317.8 trillion rupiah or grow by 0.12% (Irakawati, 2017).
But from broader point of view, based on research conducted by (Sarasvati, 2014) about “Analisis Kebijakan Bank Indonesia tentang Loan to Value Pada PT. Bank Tabungan Negara (Persero). Tbk cabang Singaraja”, LTV also has a negative impact. In this case, the impact faced by PT. Bank Tabungan Negara (BTN) in implementing LTV policy are a decrease of credit amount from 10% to 15% and an increase in competition between banks in distributing housing loans (KPR). And these things are highly related with BTN profitability.
[bookmark: _Toc486601923]Bank Performance Indicators
According to (Kusumo, 2002), the financial ratios that can show the difference between a bank that performs poorly and well in the two-year computation period are liquidity, capitalization, and risk management. In his research, Kusumo drew the conclusion that the financial ratios listed in the financial statements that have significant effect on the performance and bankruptcy are LDR, CAR, ROA, and NPL. While other variables (ratios) used in the study considered not too significant in determining the performance of banking.
[bookmark: _Toc486601924]Loan-to-Deposit Ratio (LDR)
Loan-to-Deposit Ratio (LDR) is a regularly used statistic which used in evaluating a bank liquidity and determining a number of loans that a bank has, versus a number of deposits a bank has at the same time (Investopedia, 2016).
[bookmark: _Toc486601943]Figure 2. Loan to Deposit Ratio Equation (Investopedia, 2016)


On the one hand, if the ratio is too high, it means the bank is announcing a lot of deposits in the form of interest-bearing loans, which means it will give them more income. On the other hand, if the ratio is too low, the bank may not have income as much as they could be (Open Solution , 2014 ).
LDR is the ratio that was originally used to measure the level of bank liquidity. In the sense that if the LDR above 110% means that bank liquidity is not good because the number of DPK is not able to cover the loan disbursed so that the bank must use the interbank funds (call money) to cover the shortfall. The money from call money is an emergency, so the bank should not use such funds to finance the credit. Call money funds are to finance very short term liquidity mismatches.
However, since the banking crisis and banking recapitalization process in 1999 where banking credit of around 300 trillion rupiahs was transferred to BPPN, the LDR of the banking sector declined drastically as the amount of credit decreased while the number of DPK remained unchanged. So finally the LDR number changed function and more often used as the main indicator to measure the ability of a bank to distribute credit (intermediation function) (Wahyuni, 2014).
But according to Bank Indonesia analysis, the ideal LDR for Indonesia banking is around 75% to 105%. And since 2016, it becomes the benchmark for Bank Indonesia in making policy on bank liquidity. In other cases, Bank Indonesia confirmed the LDR ratio related policy by issuing minimum and maximum LDR coupled with the Capital Adequacy Ratio (CAR) of each bank. Banks with an LDR below 75% or above 105% will be subject to sanctions (Kontan, 2010).
[bookmark: _Toc486601925]Non-Performing Loan (NPL) Ratio
NPL ratio is the amount of non-performing loans divided by total loans. It is used to know the performance of a bank in maintaining their loan system. The non-performing loan itself is the loans that are stuck and didn't generate any profit for the bank that owns it.
[bookmark: _Toc486601944]Figure 3. Non-Performing Loan Equation (Investopedia, 2016)


Loans become non-performing when borrowers stop making payments, and it passed the maturity date. Usually the schedule of payment is around 90 days after the loan published (Investopedia, 2016).
According to Bank Indonesia Regulation Number 6/10/PBI/2004 dated April 12, 2004 regarding the Rating System for Commercial Banks, the ideal NPL ratio for the banking sector is 5%, where an increasingly high ratio of 5% indicates high non-performing loans in a bank. The NPL ratio used as a measure of banking performance is the net NPL ratio, which has been associated with credit risk through a long process of analysis. The financial statements of banks throughout Indonesia generally show a NPL ratio of about 2%, which means it is still far from the NPL ratio required by Bank Indonesia. But what it need to watch out for is the year-to-year trend figures that generally show an increase, so it's important for banks to improve their performance through a variety of ways as will be discussed at the next point of this article (Indonesia Investment, 2014).
[bookmark: _Toc486601926]T-Test: Paired Two Sample for Means
A paired t-test is used to compare two population means where you have two samples in which observations in one sample can be paired with observations in the other sample. In this hypothesis testing, a sample from the population is chosen and two measurements for each element in the sample are taken. Each set of measurements is considered a sample. Unlike the hypothesis testing studied so far, the two samples are not independent of one another. Paired samples are also called matched samples or repeated measures (Real Statistics, 2017). Furthermore, each subject or entity is measured twice, resulting in pairs of observations. Common applications of the paired sample t-test include case-control studies or repeated-measures designs (Statistics Solutions, 2017).
Examples of where this might occur are:
· Before-and-after observations on the same subjects.
· A comparison of two different methods of measurement or two different treatments where the measurements/treatments are applied to the same subjects (Shier, 2004).
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[bookmark: _Toc486601945]Figure 4. Research Flow Diagram

The research design flow diagram above is the summary of all process in conducting this research. It started from the problem identification, which in this research attached in background chapter. In problem identification, the Author start the problem classification by looking at Indonesia credit growth problem. It was initiated by abnormal property credit, and become Indonesia banking system problem since it contain high risk. Moreover, the research then move to the Loan-to-Value (LTV) ratio as a macro-prudential policy and Bank Indonesia role as macro prudential policy maker. And at the end, the problem about effectiveness of LTV ratio implementation arise to help Bank Indonesia adjusting this regulation. Next step is to formulate the problem to be more specific and researchable. Then finding the research objectives and questions based on problem formulation. After finding the research objectives and questions, proceed to the next step to conduct the literature review to clarify the limitation and methods that will be used in this research. Moreover, in literature review, the Author focus on exploring Loan-to-Value ratio basic concept and its implementation in Indonesia since 2012 until 2016, which include its ratio and policy adjustment. Literature review also discuss about previous Indonesia LTV research which conducted by local researchers, bank performance indicator from Bank Indonesia perspective (NPL and LDR), and expert review about paired t-test. The next one is data collecting, the type of data gathered is secondary data which came from Indonesian Banking Statistics (SPI) which is released on the official OJK website on a monthly basis from January 2008 to December 2016. After that, data will be analyzed using T-Test: Paired Two Sample for Means analysis to answer the research questions. After data analyzed, the findings are discussed and concluded.
[bookmark: _Toc486601929]Data Description and Collection
The subjects of this research are all conventional commercial banks registered in the financial statements of the Financial Services Authority (OJK) and Bank Indonesia, which affected by Loan-to-Value ratio policy. In this case, the Author did not include sharia bank since this regulation has different treatment towards conventional and sharia bank. The ratios were created to be different for Property Credit and Sharia Property Financing using Akad Murabahah and Istishna, and Sharia Property Financing using Akad MMQ and IMBT.
Furthermore, the variables used as indicators of bank performance in this research are Non-Performing Loan Ratio (NPL) and Loan-to-Deposit Ratio (LDR). Since for this research, the Author will use Bank Indonesia perspective as macro prudential decision maker to determine bank performance. The data collection in this research is derived entirely from Indonesian Banking Statistics (SPI) which is released by the Bank Indonesia's Department of Bank Licensing and Banking Information in Financial Services Authority official website (http://www.ojk.go.id/) on a monthly basis from January 2008 to December 2016. The Author will use these SPI documents to collect monthly NPL and LDR commercial bank performance, and gathered it in before and after sequences. 
[bookmark: _Toc486601930]Data Analysis Procedure
Bank Performance Measurement
There are a lot of way to measure bank performance. Usually it depends on what perspective the analysis are made. In this case, the Author will use Bank Indonesia perspective to measure bank performance. Since if we use the personal bank perspective, it would lead to profit or their market share. Or it can be bank dividend if we use shareholder perspective.
Therefore, there are 2 indicator ratios to measure bank performance from Bank Indonesia perspective.
· Loan-to-Deposit Ratio (LDR)
· Non-Performing Loan (NPL) Ratio
T-Test: Paired Two Sample for Means
In this research, T-Test: Paired Two Sample for Means will be used to observe the difference between Indonesia commercial bank performance before LTV implementation and after LTV implementation. The analysis will be divided into two groups. The first one would be NPL (before-after), and the second one is LDR (before-after). Total data for each ratio is 108, since the Author will use monthly basis data and it start from January 2008 until December 2016. To be more specific, before LTV implementation data would be start from January 2008 until June 2012. And July 2012 until December 2016 for after LTV implementation data. Because this regulation is actively used since June 2012. So it would be the center of this observation. 
Furthermore, in this research T-Test: Paired Two Sample for Means will be done manually in the Microsoft Excel and the main results will be t-Stat value, P (T<=t) two-tail value, and t Critical two-tail. These value at the end would determine whether the before-after ratio are significantly different.
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In this research, data were gathered and divided into some groups. Firstly, Author collect NPL ratio for all conventional commercial banks registered in the financial statements of the Financial Services Authority (OJK) and Bank Indonesia. Those NPL ratio are summed and its average is used as ratio representation for each month. Thereafter, the Author divided all NPL per month ratio into two groups. The first group is “NPL before implementation” and second one is “NPL after implementation.” NPL before implementation is consist of NPL for January 2008 until June 2012. Since LTV implementation was adapted in June 2012. And NPL after implementation is consist of NPL for July 2012 until December 2016. The same treatment is also given to LDR ratio. So at the end, we will have four groups, which are:
1. NPL Before Implementation
2. NPL After Implementation
3. LDR Before Implementation
4. LDR After implementation
[bookmark: _Toc486601935]Non-Performing Loan Ratio Analysis
This part created to know how effective the LTV ratio policy in affecting bank’s NPL in Indonesia. In this case, there are 54 data for each group and it will be assessed using Paired t-Test in Microsoft Excel. The alpha was set in 5%, and below are the result for this test.
[bookmark: _Toc486601958]Table 10. T-Test: Paired Two Sample for Means Result (NPL)
	 
	NPL Before Implementation
	NPL After Implementation

	Mean
	3.208759259
	2.382203704

	Variance
	0.347781507
	0.188775033

	Observations
	54
	54

	Pearson Correlation
	-0.884624709
	

	Hypothesized Mean Difference
	0
	

	df
	53
	

	t Stat
	6.104866789
	

	P(T<=t) one-tail
	0.00000006161681
	

	t Critical one-tail
	1.674116237
	

	P(T<=t) two-tail
	0.00000012323363
	

	t Critical two-tail
	2.005745995
	 



As shown in Table X, the mean of “NPL After Implementation” is lower than “NPL Before Implementation.” It means there is a decrease in overall banking NPL after June 2012 which is the month when LTV being implemented in Indonesia. Furthermore, to know whether the difference is significance or not, we have to take a look at t Stat, t Critical two-tail, and P(T<=t) two-tail. From Table X, it shows t Stat is higher than t Critical two-tail, which means those two variable which being observed are statistically and significantly differ. Moreover, P(T<=t) two-tail also lower than alpha (0.05) and it also support the fact that samples “NPL Before Implementation” and “NPL After Implementation” are significantly differ.
[bookmark: _Toc486601936]Loan-to-Deposit Ratio Analysis
This Loan-to-Deposit Ratio Analysis is conducted to assess how effective the LTV ratio policy in affecting bank’s LDR in Indonesia. Similar to previous sub-part, it also using data from commercial bank monthly performance, but it only using its LDR data. Overall there are 108 data from January 2008 until December 2016. And as mention before it will be divided into two groups. The Paired t-Test also will be conducted in Microsoft Excel while the alpha also set in 5% value. Below are the result from this test:
[bookmark: _Toc486601959]Table 11. T-Test Paired Two Sample for Means Result (LDR)
	 
	LDR Before Implementation
	LDR After Implementation

	Mean
	76.05333333
	88.5412963

	Variance
	12.10823019
	6.646811495

	Observations
	54
	54

	Pearson Correlation
	0.425203643
	

	Hypothesized Mean Difference
	0
	

	df
	53
	

	t Stat
	-27.51188361
	

	P(T<=t) one-tail
	2.34798E-33
	

	t Critical one-tail
	1.674116237
	

	P(T<=t) two-tail
	4.69596E-33
	

	t Critical two-tail
	2.005745995
	 



As shown in Table X, the mean of “LDR After Implementation” is higher than “LDR Before Implementation.” It means there is an increase in overall banking LDR after June 2012 which is the month when LTV being implemented in Indonesia. In this case, the t Stat show negative value since the first variable being submitted was LDR Before implementation, which has a lower mean compare to after implementation. So it show a statistical significance since its P(T<=t) two-tail is lower than alpha (0.05) and t Stat also far lower than t Critical two-tail.
[bookmark: _Toc486601937]Conclusion
There are two general conclusion which can be drawn from this research and generated to answer the research questions. The first one, based on T-Test: Paired Two Sample for Means analysis, it can be concluded that there is a significant impact after Loan-to-Value (LTV) ratio policy implementation on bank performance in Indonesia. In this case, from Non-Performing Loan (NPL) ratio observation, the mean of NPL after LTV implementation is lower than NPL before implementation. It means there is a decrease in overall banking NPL after June 2012. Moreover, from Paired T-Test analysis, it shows that the difference is statistically significance which means LTV policy give a positive impact towards bank’s NPL. And it aligns with Bank Indonesia objective since the main reason why LTV being implemented is to reduce banking system risk especially on property lending. So the first finding is LTV is proven to be able to significantly reduce banking risk, specifically on commercial bank system.
The second one, according to Paired T-Test result, it can be concluded that there is a significant change in Loan-to-Deposit Ratio (LDR) after LTV policy implementation June 2012. In this case, the analysis shows that overall mean of LDR after LTV implementation is higher than LDR before implementation, and it also shows that the difference is statistically significant. But to be noted, the increase in ratio after LTV implementation does not make Indonesia bank liquidity threatened. Because the industry LDR growth after implementation tend to be stagnant in 80% to 90%, which according to Bank Indonesia analysis is ideal. Since Bank Indonesia targeted LDR industry minimum 75% and maximum 105%. So the second finding is LTV is proven to be able to significantly increase commercial bank industry LDR, while still maintaining ideal liquidity proportion.
The last one, according to t Stat, t Critical two-tail, and P(T<=t) two-tail values, LTV proved to be an effective regulation in affecting bank’s NPL and LDR in Indonesia. Because the results show it can significantly reduce NPL and increase LDR since the first LTV policy implementation.
In general, all of these findings will help Bank Indonesia as a macro prudential decision maker by giving new constraint about LTV regulation. Since it still considered as new regulation, and still have a lot of room for improvement. Furthermore, hopefully this research will able to help Bank Indonesia to make other adjustment using bank performance (NPL and LDR) as one of their considerations.
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