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Abstract - This study analyzes the impact of the Loan-to-Value (LTV) ratio on housing loan demand and housing price bubbles, emphasizing its importance in shaping investment decisions and risk management in the mortgage market. Using a bibliometric analysis technique, data were refined from the Scopus database, resulting in 198 articles published in English between 2014 and 2023. VOS Viewer was utilized to visualize bibliometric networks and identify research trends. Findings indicate a significant increase in publications from 2021 to 2023, influenced by the COVID-19 pandemic and changes in LTV regulations. The United States and the United Kingdom were identified as leading contributors to the research. Key themes include mortgage lending, macroprudential policy, housing market dynamics, and risk management. The study highlights the evolving nature of LTV research and its critical role in financial stability and macroprudential regulation, underscoring the importance of international collaboration in advancing knowledge in the mortgage sector.

Keyword – Loan To Value; Mortgage Landing, Home Financing
I. Introduction 

In Indonesia, the loan-to-value (LTV) ratio significantly affects housing loan demand and housing price bubbles. (Fauzia et al., 2019). discuss the implications of the LTV ratio on housing loan demand, emphasizing its importance in the Indonesian context. (Purwono et al., 2020) further elaborate on the impact of the LTV ratio on housing price bubbles and propose strategies to prevent business failures associated with such bubbles. In the context of the mortgage market, collateralized debt obligations, mortgage-backed securities, and credit risk are significant considerations that shape investment decisions and risk management practices (Schwartz, 2012). The evolution of the mortgage market has been influenced by factors such as rising household debt, changing interest rates, and the global financial crisis, highlighting the dynamic nature of mortgage finance (Butrica & Karamcheva, 2020). In addition, federal policies and guarantees play an important role in shaping the mortgage market, impacting homeownership and affordability (Jaffee & Quigley, 2010).

Aggregate Loan Value and Appraised Value are important concepts in mortgage valuation, where the former represents the total principal balance of all mortgages on a property, and the latter signifies the estimated market value of the property (Hernando, 2018). Mortgage lending standards have evolved over time, with a shift towards longer-term loans and higher LTV ratios to improve mortgage affordability (Carruthers, 2017). Additionally, the utilization of home equity through mortgages is common among seniors, with many opting for high LTV ratios to support their retirement (Mayer & Moulton, 2022).

In addition, the LTV ratio is very important in assessing asset quality in financial institutions. For example, in determining the level of distress of Islamic banks in the Gulf Council Countries, the ratio of Total Loans to Total Assets is used as a measure of asset quality (Braima, 2021). In addition, the non-performing loan ratio, which is calculated based on the value of past-due loans, provides insight into a bank's risk management practices and overall risk exposure (Chen et al., 2022). LTV ratios also influence borrower behavior and signaling mechanisms. Borrowers may view proper loan utilization as a way to signal their creditworthiness to lenders, potentially leading to continued access to finance and better loan terms in the future (Augsburg et al., 2019). On the other hand, lenders use strict loan contract terms not only to increase firm value but also to protect themselves from the risk of losses associated with loans (Neumann & Srinivasan, 2009).

The impact of LTV ratios is not only on individual borrowers, but also on the broader financial system. Countries have implemented measures such as maximum LTV ratios to limit mortgage size and borrower capacity, contributing to financial stability (Epaulard, 2022). Research has indicated that current LTV and debt-service-coverage ratios are more indicative of commercial mortgage default risk than the original ratios. (An et al., 2008). In addition, properties with higher LTV ratios tend to sell at higher prices but stay on the market longer, reflecting buyer behavior influenced by financing terms (Luque, 2017).

II. LITERATURE REVIEW

The mortgage market is a multi-faceted financial environment influenced by a variety of factors, with Loan-to-Value (LTV) ratios playing an important role in shaping lending practices and risk assessment. LTV ratios, along with Debt-to-Income (DTI) ratios, single-interest mortgages and other financial instruments, are fundamental components in mortgage lending decisions (Nijskens et al., 2019). he Loan to Value (LTV) ratio is an important metric in the realm of financial stability and macroprudential regulation. It indicates the proportion of loans relative to the value of the property being financed (Epaulard, 2022). This ratio, along with other macroprudential tools such as the Loan to Income Ratio (LTI), reserve requirements, and capital requirements, play an important role in ensuring financial system stability (Epaulard, 2022). In the context of real estate mortgages, the LTV ratio can be interpreted as a measure of housing user fees when households face credit constraints (Duemmler & Kienle, 2010).
Moreover, research shows that LTV ratios and contemporaneous debt-service-coverage ratios are more predictive of commercial mortgage default risk than the original ratios (An et al., 2008). In addition, properties with higher LTV ratios tend to sell at higher prices but stay on the market longer, reflecting buyer behavior influenced by financing house terms (Luque, 2017).

Bibliometric analysis is a valuable method used to track research trends, measure academic outcomes, and provide insights into various fields of study. This method involves statistical analysis of publications to identify patterns, trends, and relationships within a particular field of research (Onyeashie, 2024). This method allows the evaluation of research productivity, authorship patterns, and document trends related to a particular topic (Farisiyah et al., 2023). By utilizing bibliometric analysis, researchers can obtain evidence-based descriptions, comparisons, and visualizations of research results, which can inform future research directions (Jiang, 2020).
III. RESEARCH METHODOLOGY 

The method used in this research is bibliometric analysis technique which is a tool in research to evaluate trends, collaborations, and future directions in various fields. bibliometric analysis has been applied in various fields such as education, technology, and science to examine the development of research topics, identify key contributors, and understand the evolution of the research landscape (Karampelas, 2024). The use of meta databases such as Scopus provides a wealth of scientific research information to conduct such analysis by mapping publication data and research themes to understand the progress and focus of such initiatives (Wahyuningsih, 2024).

The research method used in this study uses a descriptive bibliometric analysis method where data is refined from the Scopus database using four stages: identification, screening, eligibility, and inclusion, which emphasizes the systematic process involved in selecting relevant literature for analysis (Maharani, 2023). This structured approach ensures that only relevant data is included in the bibliometric analysis. At the identification stage, the researcher conducted a search using keywords relevant to the research theme, namely "Loan To Value" and "Mortgage," in the Scopus database. From this search, 598 articles relevant to the keyword "Loan to Value" were identified. When the keyword "Mortgage" was added, 334 articles were identified. The next stage was the filtering process. At this stage, researchers filtered the 334 articles obtained by adding the criterion that the articles must be published in the range of 2014 to 2023. Based on these criteria, 135 articles did not meet these criteria and were excluded from further analysis, leaving 199 articles that met these criteria. The next stage was the eligibility assessment stage. In this stage, researchers evaluated whether the 199 articles that passed the previous stage were suitable for inclusion in the final analysis of the study. We decided to only include articles published in English. After going through this process, 198 articles remained that met all the eligibility criteria. These articles will proceed to the inclusion stage, which is the final stage in the research selection process. 
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Figure1. Stages of Data Refinement

Researchers use various applications to help process research data. Some of the applications used are VOS Viewer helps visualize bibliometric networks, identify research trends, and map relationships between different research entities (Merigó et al., 2017). The software allows the creation of network visualizations based on the significance and strength of relationships in the data (Suprapti et al., 2022). Through VOS Viewer, researchers can create maps based on text data from titles and abstracts, as well as bibliometric data from file managers, which provide a graphical illustration of the network of research items (Suryantini et al., 2022). 

In this study, researchers observed 198 articles related to "Loan To Value In Mortgage" Next in this section, by conducting bibliometric analysis using databases such as Scopus, researchers can determine trends in research topics, publication frequency, and citation patterns (Hien & Vu, 2023). This method involves examining the number of publications, citations, and other relevant metrics to identify patterns and trends within a particular field of study (Sudikan et al., 2023). 

The trend in the number of publications is displayed by grouping the number of publications based on the year of publication of each publication. publication trend from 2014 to 2023 related to Loan To Value in Mortgage research can be seen figure 2.
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Figure 2: Publication Trends

This study uses bibliometric analysis to track the development of research themes over time. Based on Figure 2, it can be seen that the highest number of publications occurred in 2023 with a total of 29 publications, followed by 2016 with 27 publications. The highest increase occurred from 2021 to 2023 with an average increase of 4 publications per year. The increase from 2021 to 2023 indicates the existence of various events related to loan to value (LTV) in mortgages. This can be caused by several factors, including the COVID-19 pandemic that occurred in the 2020-2023 timeframe. The pandemic resulted in a decline in home buying activity and the mortgage process in general, and LTVs in mortgages in particular during those years. In addition, economic instability due to the pandemic has caused people to prioritize home purchases less, focusing on more urgent matters. Another factor is the change in government policies related to LTV regulations that apply in each country. 

The trend of Loan to Value in Mortgage citacion from 2014 to 2023 is shown in table 1.

	YEAR
	TP
	TC
	NCP
	H
	G

	2023
	29
	31
	12
	4
	4

	2022
	23
	63
	14
	5
	7

	2021
	20
	128
	13
	6
	11

	2020
	26
	272
	24
	9
	15

	2019
	14
	141
	12
	6
	11

	2018
	21
	238
	20
	11
	15

	2017
	17
	303
	16
	6
	17

	2016
	27
	270
	23
	10
	15

	2015
	14
	438
	12
	7
	14

	2014
	7
	94
	6
	4
	7

	Table 1. Year - TP (Total Publication) - TC (Total Citacion) - NCP (Number Citation Paper) - H – G


Based on Table 1, it can be seen that the highest total NCP occurred in 2020 with 24 number citations of papers from 26 publications and. Although in 2017 there were only 17 published papers, the TC reached 303 citations. In 2018 and 2016 it also shows the highest h-index and g-index values and reaches its peak. This shows that the articles published in that year had a big impact on research on Loan To Value in Mortgage in general. This means that the articles received many citations from other researchers, so they can be considered a significant contribution to the development and understanding of the topic. It also shows that the research conducted in 2017 made an important contribution and had a great influence in advancing the knowledge and understanding of Loan To Value in Mortgages. These methods play a role in identifying relationships between authors, articles, and journals in an academic context, as well as revealing trends and emerging areas of knowledge (Qu et al., 2022). Furthermore, Table 2 presents the top five studies based on the number of citations in 2017.
	Author
	Title
	Journal Name
	Citacion

	E. Cerutti, J. Dagher, G. Dell'Ariccia (2017)
	Housing finance and real-estate booms: A cross-country 

Perspective


	Journal of Housing Economics 38
	109

	S. Alpanda, S. Zubairy (2017)
	Addressing household indebtedness: Monetary, fiscal or macroprudential policy?


	European Economic Review 92
	67

	B. Zhu, M. Betzinger, S. Sebastian (2017)
	Housing market stability, mortgage market structure, and monetary policy: Evidence from the euro area


	Journal of Housing Economics 37
	35

	S. Botzem, L. Dobusch (2017)
	Financialization as strategy: Accounting for inter-organizational value creation in the European real estate industry
	Accounting, Organizations and Society 59
	31

	M. Gross, J. Población (2017)
	Assessing the efficacy of borrower-based macroprudential policy using an integrated micro-macro model for European households
	Economic Modelling 61
	20

	
	
	
	


Table 2. Publications with the most citations in 2017

A review of publications with the highest number of citations is often used as an evaluation method to assess the impact and influence of a journal (Qu et al., 2022; Zhou et al., 2022). Next from the table we can see that one of the articles that had the most impact on research in this field related to loan to value in mortgages in 2017 was a study conducted by E. Cerutti, J. Dagher, G. Dell'Ariccia (2017) writing about "Housing finance and real-estate booms: A cross-country perspective". This article has been cited 109 times. The research highlights the close link between housing finance and global financial stability, focusing on loan-to-value (LTV) ratios. Higher LTV ratios tend to increase the probability of house price booms, as they allow greater access to housing credit. In addition, mortgage funding models based on securitization or wholesale sourcing have also contributed to the surge in house prices. These financing characteristics reflect greater risks to financial stability, especially when the house price boom coincides with a twin credit boom, namely household credit and corporate credit.

The main objective of this study is to analyze the dynamic relationship between household credit and house price booms in more than 50 countries, and examine the role of housing finance characteristics in influencing the likelihood and impact of house price booms. Utilizing new data on house prices, housing finance characteristics, and bank credit, this study finds that credit booms often end in recessions, especially when supported by twin credit booms and non-retail funding. The research also offers important insights for macroprudential policy, which aims to maintain financial stability by managing housing finance markets more effectively.
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Figure 3.  Collaboration between countries

Figure 3, illustrates using Vos Viewer the research collaboration between countries related to Loan To Value. These collaborations not only contribute to the advancement of research, but also support the development of research capacity in developing and emerging economies (Hamadeh et al., 2022). This highlights the importance of international collaboration in scientific research. In the figure, there are circles representing countries that contribute to scientific publications related to the topic. The threshold used is a minimum of 2 documents, meaning that only countries that have at least 2 publications are shown in the analysis using Vos Viewer.

Figure 3 shows that there is cooperation between countries, as evidenced by the links between the circles in the figure. There are a total of 33 countries that study loan to value in mortgages.

This relationship reflects the research collaboration that occurs between researchers from different countries. In Figure 3, six clusters can be distinguished based on the color of the circles: red, green, yellow, purple and blue. These clusters indicate groups of countries with stronger and more intensive collaboration among themselves in the Loan To Value (LTV) research field (Kartawinata et al., 2021). More detailed information on research collaboration between countries in the context of LTV can be seen in Figure 4. This figure provides greater detail and a more comprehensive mapping of the relationships between countries, the level of collaboration, and the clusters formed in the research. This information provides a deeper understanding of the pattern of cross-country research collaboration in LTV studies in the mortgage sector (Alfikry & Akbar, 2023).
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Figure 4. Bibliograpich Coupling Country

Figure 4 Based on the analysis of international research collaboration in the context of Loan To Value (LTV) in Mortgages, 33 countries were identified that met the minimum threshold of two publications to be included in this study. The United States stands out as the country with the highest number of publications, reaching 71 documents, as well as being the leader in the number of citations with 1090 citations. Meanwhile, the United Kingdom came in second place with 409 publications, showing significant influence in the number of citations of publications along with the United States. These findings indicate that research from these two countries is widely recognized and frequently cited by the global research community.

In addition, the United States also showed significant strength in total link strength with 4077, confirming its central role in research on LTV in Mortgages. Thus, both the United States and the United Kingdom play an important role and are the main focus in this area of research. The analysis also shows a close collaboration between several countries, such as Germany, Ireland and the Netherlands, which collectively make important contributions to this scientific literature, reflected in the high number of publications and citations generated.

IV. RESULT AND DISCUSSION

VOS Viewer offers various visualization views, including Network Visualization, Overlay Visualization, and Density Visualization, which provide convenience and aesthetics in representing bibliometric data (Gong, 2024). Researchers use VOS Viewer to analyze bibliometric data and visualize the results using options such as network, overlay, and density analysis, which helps in data mining, database mapping, and article clustering (Assidik et al., 2022).

Based on research using co-occurrence mapping, the relationship between terms or keywords is reviewed in this section. Researchers can mine data, map relationships, and categorize articles from the database using a scientific application called VOSviewer. VOSviewer is a tool that helps in bibliometric data processing and visualization of study results. An exhaustive counting approach was used to identify all keywords covered in the study (through co-occurrence mapping). Some restrictions were applied to improve the analysis, such as reducing the number of keywords by eliminating less relevant ones, with a criterion of a minimum of two occurrences per keyword set thus the threshold used was two.
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Figure 5. Network Visualization

Figure 1 shows a network visualization taken from scientific publications on the Scopus database to demonstrate this concept. The cloud map shows the relationship between words and their occurrence in articles. Terms are represented as circles in the network, and the size of the circles indicates how often they appear in publications. The curved lines and thickness of the lines indicate the level and closeness of the relationship between themes or keywords, while different colors represent clusters of connected concepts. These groups show how various issues in the field are related. Figure 1 shows a number of frequently used phrases between 2014 and 2023 in articles on Loan To Value, along with their associations with other keywords in 7 main clusters:

· Cluster 1 (10 Items): Mortgage lending, macroprudential policy, house prices, debt, household debt, credit provision, economic impact, financial crisis, mortgage credit, inflation, lending behavior.

· Cluster 2 (8 items): Appraisal, home ownership, housing market, loan to value. LTV ratio, risk premium, mortgage market, consumption.

· Cluster 3 (7 Items): Default, banking, risk retention, conditional probability, credit spreads. Lodging, securization

· Cluster 4 (6 Items): Real estate, finance, housing market.loan to value cap, covered bonds, housing finance.

· Cluster 5 (6 Items): Mortgage Loan, liquidity.loss given default, mortgage market, credit risk.

The five groups of colored circles show how the keywords have been clustered, allowing visualization of phrase patterns commonly used in bibliometric analysis of target publications. The size of each circle reflects how often a particular term is found within it. Additionally, the association between terms shows the dependency between them. Mortgage Lending is recognized as a major force in various industries. Cluster 1, marked in red, includes words such as macroprudential policy, House prices, debt, Household Debt, Credit Provision, economic Impact, financial crisis, mortgage credit, inflation, lending behavior, with the most common phrase in this cluster being "Mortgage". Cluster 2, highlighted in green, focuses on loan to value associated with keywords such as Appraisal, home ownership, housing market, indicating the main theme of this cluster is loan to value learning Similarly, cluster 3 depicted in blue includes terms such as Default, banking, risk retention, conditional probability, credit spreads. Lodging, securization, with default being the most prominent keyword. This cluster is also centered on Banking learning. In contrast, cluster 4 in yellow is related to Real estate, finance, housing market.loan to value cap, covered bonds, housing finance, indicating that the central theme of this cluster is housing finance. And finally for the fifth cluster which is purple related to keywords such as Mortgage Loan, liquidity.loss given default, mortgage market, credit risk and the center of cluster 5 is credit risk.
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Figure 6. Overlay Visualization

In addition to network analysis, we also conducted overlay analysis. The overlay visualization illustrates the historical footprint of the research. Overlay involves placing one thing on top of another, and the layout depicted in Figure 2 is the overlay visualization map. Below this map is a scale showing the years by color in clusters. Various time periods are indicated by different colors in the grid. For example, the scale in Figure 2 shows that yellow represents 2021-2022, light green represents 2019-2020, light blue represents 2018, dark blue represents 2017.

In this discussion, the Density Visualization shown in Figure 4 shows objects colored in three different ways based on their level of importance. The yellow circle indicates the greater score or number, where the weight of the yellow color reflects the intensity. Items with the lowest scores are represented in blue, while those with medium scores are shown in green. For example, cooperative learning and problem-based learning show the highest scores, as indicated by the solid yellow color. Active learning is represented in green, indicating medium density, while team-based learning is represented in light green and blue, indicating lower scores.
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Figure 7. Density Visualization

V. conclusion

Based on the research that has been conducted, it can be concluded that the Loan-to-Value (LTV) ratio plays an important role in the mortgage market, both from a micro and macro perspective. This study shows that the LTV ratio not only affects the demand for housing loans and the potential for a house price bubble, but also affects overall financial stability. The bibliometric analysis conducted reveals that publications related to LTV and mortgages have increased significantly, especially in recent years, which can be attributed to changes in government policies and the impact of the COVID-19 pandemic. Through bibliometric data mapping using VOS Viewer, this study also identifies trends and patterns of international collaboration in LTV research, with the United States and the United Kingdom standing out as the main contributors to this literature.

In addition, the bibliometric analysis shows that the use of the LTV ratio in evaluating the quality of banking assets and credit risk management plays an important role in banking practices and macroprudential policies. By identifying the most influential articles and publication trends from 2014 to 2023, this study provides comprehensive insights into the evolution of the LTV topic in the mortgage context. This emphasizes the importance of the LTV ratio in promoting financial stability and provides guidance for researchers and policymakers to understand the impact of changes in the LTV ratio on the housing market and financial system. Thus, this study not only makes a significant contribution to the academic literature but also offers practical guidance for risk managers and regulators in the banking and financial sector..
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