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Determinants of Lloyd’s Syndicate Ratings
Abstract: The Lloyd’s market plays an important role in the global insurance business. Using the Lloyd’s market data on syndicates’ financial strength ratings and their financial information for the period from 2004 through 2006, we examine the determinants of the syndicates’ letter ratings assigned by Standard & Poor’s. An ordered probit regression is utilized to carry out the empirical analysis. The results show that leverage, concentration index and reinsurance are negatively related to syndicates’ ability to offer business continuity to policyholders, while profit, liquidity, growth rate and size have a positive impact on business continuity. For robustness checks, we also run an ordered logit regression model, and divide the data into three subperiods to examine whether the determinants change from one epoch to another. 
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Determinants of Lloyd’s Syndicate Ratings
1. Introduction
Due to the technical nature of insurance, policyholders, brokers and investors face a high level of asymmetric information. They generally need to rely on financial strength ratings provided by rating agencies to understand the financial health of insurers. Previous studies have documented that rating helps predict insurer insolvencies (e.g., Harmelink, 1974; Ambrose and Seward, 1988; Ambrose and Carroll, 1994). Another strand of research is to examine what factors affect insurer ratings (e.g., Pottier and Sommer, 1999; Adams et al., 2003). However, to our knowledge, there is no research on the determinants of Lloyd’s syndicate ratings. This paper aims to fill in the gap in the literature by investigating syndicate-specific characteristics associated with syndicate ratings. 
Unlike other insurance markets, the Lloyd’s market has a distinct feature that syndicates assume risk on a several basis but their capital are partially mutualised at a market level through the Lloyd’s Central Fund. All policies issued by syndicates from the 1993 year of account onward are backed by the Central Fund which acts like a guarantee fund.
 Thus, the Lloyd’s market can be assigned an insurer financial strength rating by rating agencies.
 The market rating received actually serves as the minimum security for all policies. Nevertheless, there is also a need for the insurance and capital markets to understand the financial strength of syndicates. As a result, some rating agencies provide ratings for syndicates. For example, Standard & Poor’s offers their view on syndicates’ business continuity and relative dependency on Lloyd’s Central Fund through the Lloyd’s Syndicate Assessments (LSAs) (Standard & Poor’s, 2006). 
Surprisingly, little is known about the determinants of syndicate ratings. This paper seeks to address this gap in the literature by conducting an examination of the relation between financial strength ratings and syndicate-specific factors of quantitative and qualitative nature. No prior research has examined the factors associated with syndicate ratings. As discussed more fully below, there are few studies on the determinants of insurer financial strength ratings. Moreover, the majority of these studies have concentrated on the property-liability sector (Pottier and Summer, 1999; Gaver and Pottier, 2005). To our knowledge, this paper is the first study that investigates the factors which determine syndicate ratings.
Using Lloyd’s syndicates’ data from 2005 through 2006, we start the analysis by applying an ordered probit model to investigate the determinants of the letter ratings assigned by Standard & Poor’s. In particular, we rely on the insurer rating determinants literature and the rating criteria of Standard & Poor’s to identify potentially possible factors. We also conduct robustness checks including the use of subperiods and alternative models. 
The remainder of the paper is organised as follows. The following section presents the background information on the Lloyd’s market. Section 3 discusses related literature. In Section 4, we develop our hypotheses. Section 5 describes the research design. Section 6 presents empirical results. Section 7 provides robustness checks. Additional analyses are conducted in the penultimate section. The final section summarises and concludes the paper. 
2. Institutional Background

The Lloyd’s Market
Lloyd’s is well known as an insurance provider of complicated and unusual exposures, such as cyber-liability and nanotechnology risks. The market participants include insurance purchasers, members, managing agents, and insurance brokers. Members (individuals or corporations), as capital providers are responsible for insurance claims on a several basis. Managing agents run one or several syndicates, comprising members, and utilize their expertise to underwrite risks. 
According to the Lloyd’s 2007 annual report (the Society of Lloyd’s, 2008b), (a) Lloyd’s wrote gross premiums in 2007 of £16,366 million; (b) Lloyd’s underwrites insurance business in over 200 countries; over 90% of FTSE 100 and Dow Jones companies are Lloyd’s customers; and (c) Lloyd’s has a diverse underwriting portfolio, including reinsurance (33%), property (23%), casualty (21%), marine (8%), energy (6%), motor (6%), and aviation (3%) for the 2007 year of account. 

The Society of Lloyd’s and managing agents have been regulated by the Financial Services Authority since 30 November 2001. In accordance with the Insurance Accounts Directive (Lloyd’s Syndicate and Aggregate Accounts) Regulations 2004, Lloyd’s has changed its financial reporting from the three year funded accounting basis to an annual accounting basis from 1 January 2005. These regulations require syndicates to prepare annual accounts in accordance with the Company Act 1985. This change makes syndicates’ financial information comparable with insurers’ and reinsurers’. 
The Lloyd’s market has several unique features which make it different from other insurance markets. First and foremost is the source of capital. Before 1994, the capital which backs the syndicates is mainly provided by individual members with unlimited liability (also known as “Names”). According to the Society of Lloyd’s (2008a), nearly 95% of the market’s capital is supplied by corporate members as of January 2008. The second feature is that this market is known for its underwriting capacity for the risks that are huge, complex and difficult to actuarially price, which other markets may not be able to insure. 

Syndicate Rating 

Since LSAs are used in our empirical analysis, we describe how they are assigned to a syndicate by Standard & Poor’s. According to Standard & Poor’s (2007), an LSA on a scale of 1 to 5 is assigned to syndicates with sufficient financial information in the public domain. An LSA of 1 is assigned to a syndicate which is highly dependent on Lloyd’s and has low likelihood of continuing its business, whereas an LSA of 5 indicates very low dependency and high probability of business continuity. Table 1 provides the meanings of LSAs of Standard & Poor’s. Standard & Poor’s assigns the LSAs either on a public information basis (through information within the public domain) or on an interactive basis (through direct dialogue with management). The LSAs which are assigned purely based on public information carry a “pi” subscript, while the LSAs which are assigned on an interactive basis do not. However, the interactive LSAs may carry “+” or “–” to differentiate the syndicates with the same rating scale. 
 (Insert Table 1 here)

3. Literature review

Predicting insurer insolvencies has been an important issue in insurance literature. Prior studies have examined the use of economic and market factors (Browne and Hoyt, 1995; Browne, Carson, and Hoyt, 1999) and financial strength ratings (Harmelink, 1974; Ambrose and Seward, 1988; Ambrose and Carroll, 1994) to forecast insurer insolvencies. In essence, these two strands of research are different in that the former investigates macro factors affecting insolvencies, while the latter examines the relation between ratings assigned by rating agencies and insolvencies. Another strand of literature, therefore, develops to further reveal the determinants of ratings (e.g. Pottier and Sommer, 1999; Adams et al., 2003; Gaver and Pottier, 2005; Van Gestel, et al., 2007).
Pottier and Sommer (1999) is one of the first studies that examine the factors affecting property-liability insurers’ willingness to be rated by and the determinants of actual financial strength ratings received from rating agencies. They argue that insurers pursue ratings to lessen the degree of ex ante uncertainty about insolvency risk and find that companies with higher line-of-business diversification and reinsurance dependence are more likely to be rated and publicly-traded firms have a greater propensity to be rated. Using UK insurers’ data, Adams et al. (2003) examine the same issues investigated in Pottier and Sommer (1999) and find that the possibility of being rated is positively associated with an insurer's profitability and negatively related to leverage. Moreover, they find that pure life insurers are less likely to be rated than their general and composite counterparts and that larger insurers are less likely to be rated. They argue that there are differences in the rating propensity of determinants of A. M. Best and Standard & Poor’s. As to rating determinants, profitability, liquidity and organizational form are major determinants of rating provided by A. M. Best, while profitability, liquidity and financial leverage are significant determinants of rating assigned by Standard & Poor’s. 
Unlike prior studies, Gaver and Pottier (2005) examine these issues at the group as well as individual levels. Using the consolidated group financial data of publicly traded non-life insurers, they find that capitalization, liquidity, asset risk, profitability, and size are important are important factors in explaining Best’s ratings at both levels. Conducting linear and non-linear analyses, Van Gestel et al. (2007) examine the relation between financial ratios and crediting ratings across different types of insurance companies. Their results suggest that size, capital adequacy, debt ratio and profitability are the key determinants of insurer credit rating. They also find that insurers of different types have different rating drivers of highest importance, such as investment yield for life insurers, combined ratio for non-life insurers, and capital adequacy for reinsurers. 
In addition to examining rating determinants, related research also identifies the determinants of rating likelihoods. Prior studies argues that insurers generally are willing to be rated in order to send a positive signal of financial soundness (Pottier and Sommer, 1999; Adams et al., 2003). They find that several insurer-specific such as profitability, leverage, and reinsurance dependence are potentially related to the decision to be rated.
4. hypothesis

Financial strength ratings reflect the business continuity and financial condition of companies. Prior studies suggest that several key financial factors are important in determining the business continuities of insurers. These factors include leverage (Kahane et al., 1986; Cummins, 1988; Borde et al., 1994), profitability (Kahane et al., 1986; Fok et al., 1997), liquidity (Kahane et al., 1986), growth (Harrington and Danzon, 1994), company size (Cummins et al., 1995; Pottier, 1997), and reinsurance (Pottier and Sommer, 1999; Adems et al., 2003). In this paper, we take into account these factors which may explain Lloyd’s syndicate’s continuity by not only drawing on prior studies on insurer financial strength ratings/ solvency, but reviewing the financial constructs considered by Standard & Poor’s when assigning a rating. The explanatory variables used in this research are discussed below. 
Leverage
Prior studies (e.g., Harrington and Niehaus, 1999; Shiu, 2004) argue that companies with optimum leverage maximise their firm value and perform better than those without. Excessive leverage increases insolvent risk and decreases firm value (Staking and Babbel, 1995; Cole and McCullough, 2006). Previous research (e.g., Pottier and Sommer, 1999; Adams et al., 2003; Gaver and Pottier, 2005) further finds that leverage is negatively related to financial strength rating. Consequently, we expect that high leverage may have a negative impact on syndicate ratings. The leverage variable is measured as the ratio of accumulated reserves to total assets. 

Profitability

The relation between profitability and the level of rating seems self-evident. A profitable firm is relatively likely to continue its business (i.e., relatively unlikely to be insolvent), and accordingly it would obtain a better rating (Adams, et al., 2003; Gaver and Pottier, 2005). We therefore expect that a syndicate’s profitability is positively related to its level of rating. The return on assets is used as the proxy for the profitability variable (PROFIT), defined as the ratio of pretax profit including unrealized gains (losses) to total assets.

Liquidity

As shown is Section 2, Lloyd’s underwriting portfolio mainly consists of reinsurance and non-life businesses. The typical Lloyd’s business is highly specialised, predominantly short-tailed and prone to volatility. Thus, syndicates need liquidity to meet unexpected claim costs, especially those which offer certain types of coverage of catastrophes such as earthquake and flooding. Shiu (2004) argues that the firm with more liquid assets would be relatively unlikely to expose itself to liquidity risk than would a company with less liquid assets. Thus, we hypothesise that syndicates with a higher degree of liquidity are expected to have a better rating. The liquidity variable (LIQ) is defined as the ratio of cash plus deposit to total assets.

Growth

The impact of growth on the level of ratings is ambiguous. On the one hand, high business growth of a firm may indicate favourable business expansion. Thus, a syndicate with higher growth in business is expected to have a higher rating.  On the other hand, business growth may be due to underpricing or ‘cash flow underwriting’ (Harrington and Danzon, 1994; Shiu, 2004). If this is the case, the syndicate would be assigned a lower rating. Based on the above discussion, there is no prior expectation about the direction of the relationship between syndicate rating and business growth. Following Pottier and Sommer (1999), we measure the growth variable (GROWTH) by the percentage change in net premiums written.

Firm Size

Larger firms generally have economies of scale and scope (Hammond, et al., 1971), and can raise external funds at lower cost (Harrington and Niehaus, 2004). They may be more diversified and normally have a greater capacity for dealing with adverse market fluctuation than smaller firms (Shiu, 2004). Prior studies (Cummins, et al., 1995; Kim et al., 1995; Pottier and Sommer, 1999; Adams, et al., 2003; Gaver and Pottier, 2005) find that larger firms generally have lower insolvency rate. We therefore expect that larger syndicates are expected to be assigned higher ratings. To mitigate the effects of extreme observations and associated heterscedasticity on the empirical results, we define the proxy of company size (SIZE) as the natural logarithm of total admitted assets.
Reinsurance

Reinsurance is a mechanism of risk transfer from a cedant to a reinsurer. On the one hand, reinsurance effectively serves as a substitute for capital in reducing the cedant’s probabilities of incurring the costs of financial distress or bankruptcy (Adiel, 1996; Garven and Lamm-Tennant, 2003). On the other hand, there is a cost for reinsurance. Excessive reinsurance dependence may reduce potential profitability. Shiu (2004) argues that profitability is reduced with reinsurance in the long term. Moreover, a heavily reinsured syndicate is highly exposed to its reinsurer’s insolvency risk. Thus, the net effect of reinsurance on the level of rating is indeterminate. We measure the reinsurance variable (REINS) as reinsurance ceded divided by gross premiums written. 

Business Concentration
A syndicate’s line-of-business concentration reflects its underwriting profile. A syndicate with greater diversity in its underwriting portfolio has lower degree of risk exposure to specific sector underperformance and volatility (Standard & Poor’s, 2006). Harrington and Niehaus (2004) also argue that the insurer can through production line diversification alleviate its underwriting risk. Consequently, we expect that the lower the business concentration the higher the rating assigned to a syndicate. Following Cummins et al. (1999), we use the Herfindahl index to proxy business concentration (CONCEN) of a syndicate’s business. The concentration variable is computed as the sum of the squares of the ratio of individual line-of-business premiums written to gross premiums written.

Capital

It is well documented in the literature that firms with relatively sufficient capital are expected to have a lower insolvency risk and thus a higher rating. In the Lloyd’s market, a syndicate’s capital is held at the member level in the form of funds at Lloyd’s. Other things being equal, the higher a syndicate’s capital the lower its dependency on the Lloyd’s Central Fund, and thus the higher the rating it receives. The capital variable (CAPITAL) is defined as the ratio of member’s balances plus funds at Lloyd’s to net premiums written. 
5. Research Design
Empirical Models
This study is primarily to test the determinants of syndicate ratings, which reflect the syndicate’s ability to offer business continuity to policyholders and its dependency on the Lloyd’s Central Fund. A syndicate is assigned an LSA, ranging from 1 to 5, depending on the level of its business continuity attributes. Since the scale of LSAs is ordinal, an ordered probit model will be utilized to estimate the regressions. As developed by McElvey and Zavoina (1975) and used in insurer rating studies (e.g., Pottier and Sommer, 1999; Adams, et al., 2003), this model applies linear function to examine the relationship between LSA scales and explanatory variables. The model is presented as follows:
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 is a continuous and unobserved variable for syndicate i at year t, 
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 is the observed rating category for syndicate i at year t, β’ is a vector of coefficients to be estimated, xit-1 is a vector of explanatory variables for syndicate i in the prior year, εit is a standard normal random error, and the ujs (j = 0 to 3) are threshold parameters. The ordinal variable 
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 is coded on a five-point scale from 0 to 4, where 0 represents “very high dependency on Lloyd’s and weakest business continuity (1pi)” and 4 “very low dependency on Lloyd’s and strongest business continuity (5pi)”. Since Standard & Poor’s assesses a syndicate’s condition using prior year data, the explanatory variables are measured in one-period lag. 

Unlike Pottier and Sommer (1999) and Adams et al. (2003), in this paper we do not use the sample selection model for the following reason. Standard & Poor's (2006) states that “Standard & Poor's has assigned an LSA to all syndicates currently trading at Lloyd's that have sufficient relevant data to support a meaningful review,” indicating that syndicates in our sample do not voluntarily apply for the assignment of an LSA as insurers in the samples of Pottier and Sommer (1999) and Adams et al. (2003) for a rating. Our data are, therefore, not subject to the self-selection bias. However, not all syndicates in our sample are rated. According to Standard & Poor's (2006), “Standard & Poor's typically requires financial results from at least three closed underwriting years before assigning an LSA on a 'pi' basis.” Thus, the withdrawal of the assessment should not be viewed as a negative opinion of syndicate continuity characteristics. The syndicates which have no assessment may be due to the ceased business or lack of an operational track record. Accordingly, non-rated syndicates do not necessarily have poorer financial strength than rated ones. In most cases, a syndicate is not assigned an LSA simply because there is no sufficient information available. 
Data and Variables
We use data on syndicates from the Standard & Poor’s Lloyd's Syndicate Assessments (LSA) for the period from 2004 to 2006. There are 69 syndicates in the database. See Appendix 1 for the list of names of syndicates. It is worth noting that not all these 69 syndicates have existed over this sample period. In order to avoid the survivorship bias, however, in our sample we include all syndicates which have ever existed during this period. Since several variables in the models involve ratios, we exclude syndicates with nonlogical values such as nonpositive values for assets, liabilities, capital, or premiums. The application of this criterion results in the selection of 59 syndicates that operated in the Lloyd’s market during all or part of the 2004-2006 period, giving an unbalanced panel of 170 syndicate-year observations. This sample of syndicates represents roughly 86% of the total population of syndicates operating over the period of analysis. Thus, it appears that our sample is representative of the Lloyd’s market. 

The proxies of the variables utilized in this study are chosen mostly based on the literature. The definitions of these proxies and the literature which we refer to for the definitions are presented in Table 3. 
(Insert Table 3 here)

The analytic model proposed in this research takes the following form: 
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 represents the dependant variable. 

6. EMPIRICAL Results
Descriptive Data
Table 4 shows the total number of syndicates and market capacity. Over the past decade, the number of syndicates has been decreasing because of mergers, which are evident from the fact that the average syndicate size has been increasing. Because of merger managing agents can provide more efficient service by saving reinsurance costs and administrative savings.
 The review of Lloyd’s of NAIC (2003) also states that “bigger syndicates can also underwrite a larger of proportion of risks and invest in the resources to strengthen direct contacts with clients”. Besides, the capacity increased from £10,743M in 1990 to £16,101 million in 2007 that implies the financial capacity of Lloyd’s is more soundness year after year. 
(Insert Table 4 here)

Panel A of Table 5 presents the number and proportions of syndicates are assigned each coded values by S&P from 2004 through 2007. The results show that syndicates are often assigned no-assessment and 3pi (average dependency) that all more than 20 percent and just one syndicate is assigned 5pi (very low dependency). Half the syndicates’ rating codes are lower than average dependency, which implies that most syndicates still rely on Lloyd’s infrastructure and the Central Funds. The analysis of Lloyd’s Syndicate Assessments focuses on the business continuity characteristic of each syndicate in Lloyd’s market and is a special criterion designed to be suitable for this market, so it is hard to compare the rating proportion with other literature. Nevertheless, we know that majority of syndicates have room for improvement in business continuity.
(Insert Table 5 here)

Panel B of Table 5 provides the overall means and standard deviations of independent variables as well as the statistics of rated and non-rated syndicates. On average, the non-rated syndicates have lower leverage, liquidity, size, concentration and capital and higher profitability, growth rate, reinsurance and ownership than rated syndicates, but all difference are slight except reinsurance and ownership. Consistent with Adam et al. (2003), the non-rated syndicates have higher reinsurance and the difference of reinsurance between rated and non-rated syndicates is up to 24.5%. Besides, the average percentage of difference of ownership between rated and non-rated syndicates is 39%. Through further statistical examining, the reinsurance and ownership of non-rated syndicates are significantly larger than rated syndicates. The ownership variable is a dummy variable and after deleting missing data there is only 11 data, so the relatively higher ownership probably results from the little data. What has to be notice is that leverage, profit and growth present contrary results with the results of Adams et al. (2003) that non-rated insurers have relatively poor financial condition. This is a considerable question and fuller discussion will be presented in the alternative test section. In addition, the standard deviations of all variables are small, so the probability of estimated bias is low. 

Table 6 displays the Spearman correlation coefficient matrix and variance-inflation factors (VIF) between each independent variable. Between every pairs of independent variables, the correlation coefficients are lower than 0.57 and just four pairs of independent variables are significant. Although the problem of collinearity is not severe, we further examine the collinearity among several variables by computing the variance-inflation factors. For all the VIFs are less than 6, we exclude the possibility of collinearity.
 
(Insert Table 6 here)
The rating determination ordered probit model

Panel A of Table 7 presents the results testing the hypothesized association between financial strength ratings and nine determinants. In the model there are seven of the independent variables including leverage, profitability, liquidity, size, reinsurance and concentration are significant. 
As expected, we find that the grade of financial strength rating assigned to syndicates is negatively and significantly correlated with leverage, reinsurance and concentration variables. The result of reverse relation between rating and leverage is consistent with the result of Adams et al. (2003) for S&P data, so we can realize that it is really harmful to an insurance company if it possesses too many liabilities. However, the result of reinsurance factor is not consistent with Adams et al. (2003). It is probably because that the reinsurance factor has more weight in syndicates rating process. Due to the chain of security
 in Lloyd’s, syndicates have more powerful mechanism to prevent the default on debt claims. A syndicate has large amount of reinsurance will comparably be seen as a poor underwriter in Lloyd’s market. Because syndicates of Lloyd’s underwrite many business lines, the result of concentration further implies that a syndicate can alleviates the exposure to specific sector underperformance and variability by increasing the extent of diversification. The coefficients of the three variables are also significantly accordant with the expected sign of hypotheses. 

We also significantly find that a syndicate with larger profitability, liquidity, growth rate and size that indeed has higher financial strength rating grades. The result that there is positive relation between profitability and rating is similar to those prior researches (Pottier and Sommer, 1999; Gaver and Pottier, 2005; Kisgen, 2006; Ashbaugh-Skaife, et al., 2006). Generally speaking, insurers have high profitability simultaneously imply that have well capability in underwriting profile and investing in surpluses and the same is true for syndicates in Lloyd’s. In other wards, there is evidence to support that the higher the profitability the higher the grade of financial strength rating assigned to syndicates. Besides, as Gaver and Pottier (2005) supposes, the liquidity variable is important in rating process. In the insurance market, it is essential to keep adequate cash to prepare for unknown accidents. This significant result indicates that keeping proper liquidity is considerable for syndicates in the rating procedure of Lloyd’s market. Consistent with the result of Pottier and Sommer (1999) using the data of A.M. Best and S&P, we also find that growth rate is positively associated with financial strength rating. This result helps to explain that a syndicate’s growth rate has positive effect on financial strength rating. The size effect also support the results of Pottier and Sommer (1999), Gaver and Pottier (2005), Ashbaugh-Skaife et al. (2006). In the case, an increase in size will benefit syndicates and the syndicates will be seen more reliable by policyholders. From table 4 we can find that the average syndicate size has increased since 1970, and the merge trend give evidence for the size variable’s importance. These significant results are also in accordance with our hypotheses and expected sign. 

There are two factors that are not significant in this model including capital and ownership. The reason for the two insignificant factors may be due to their less importance in syndicate assessment process. Besides, from syndicates’ balance sheets we can observe that capital has little proportion in the total liabilities and capital item, for example, syndicate 0386 with 5pi only has 9%. Funds at Lloyd’s also need regular procedure to use it. Therefore, it seems reasonable to infer that capital variable is little important for syndicates, but the coefficient of capital accords with expected sign. Surprisingly, the ownership variable is not only insignificant, but also possesses unexpected sign of coefficient. Because ownership is a qualitative variable, this result maybe is caused by the subjective judgment of ownership. In addition, the unexpected sign of coefficient is not large enough so this consequence is not powerful to judge that ownership has negative effect on financial strength rating. On the bottom of Panel A in Table 7, we test the null hypothesis that all coefficients on the nonconstant regressors are zero by using chi squared statistic. The calculated value of chi squared statistic is 96.89 so as to reject the null hypothesis.
Let us now investigate the rating determinants from a different angle. Panel B of Table 7 indicates the marginal effect in the ordered probit model. The statistics show that when the syndicates have higher leverage, reinsurance and concentration, they will be more likely to be assigned low rating classes (e.g. 1 or 2)
 instead of high rating class (e.g. 3 or 4). By contrast, the higher the profitability, liquidity, size and capital, the higher probability that be assigned high rating class (e.g. 3 or 4) to syndicates and the lower probability that be assigned low rating class (e.g. 1 or 2) to syndicates. Especially in leverage and profitability variables, they have high probability in rating class 2 and 3. These appearances show maybe since that the most syndicates’ rating classes are to be assigned in this range or the two variables have more vital position in syndicate rating process. While the marginal effect of growth rate and ownership is relatively low, these results probably result from the insufficient data. Nevertheless, from above evidences we can further conclude that most our results are consistent with hypotheses. 
Panel C of Table 7 reports a cross-tabulation of the actual and predicted value of the dependent variable. The estimated model correctly predicts Lloyd’s syndicate rating in 52 out of 81 (hit ratio is 0.64). The hit ratio represents the accurate ratio that this model predicts the dependent variable. 
(Insert Table 7 here)
7. Robustness Checks

In this section, we show that our primary findings are robust to control for periods and different econometric methodology, ordered logit model. 
Subperiods Test for Rating Determinants Model 
To evaluate the effects of different periods, we divide the sample into three subperiods, including 2004, 2005 and 2006. Tables 8, 9, and 10 present that the summary results of the financial strength rating determinants mode, marginal effects and cross-tabulation of the actual and predicted value of the dependent variable in 2004, 2005, and 2006, respectively. We find that there is little difference in the rating determinants among the three subperiods. 
In 2004 (Panel A of Table 8), leverage, profitability, size, reinsurance and concentration are significant and consistent with expected sign. Unexpectedly, the coefficient of liquidity and ownership are negative and contrary to our hypothesis. The chi squared statistic is larger enough to reject the null hypothesis that all coefficients are zero. In Panel B of Table 8, the marginal effects summarize that the higher the leverage, liquidity, reinsurance and concentration syndicates are more likely to be assigned lower rating classes (1pi or 2pi), while the higher the profitability, size and capital are more likely to be assigned higher rating classes (3pi or 4pi). Consistent with the determinants of 2004, we also find the liquidity has negative effect on syndicate’s rating class but the ownership has no notable effect. The study of Colquitt, et al. (1999) helps account for the result of liquidity. They argue that the larger and higher quality insurers will hold less cash. Because the larger and higher quality insurers attempt to make cash more efficiently, they invest in higher return assets without holding cash. Additionally, the ownership’s coefficient sign although is contrary to hypothesis but consistent with the result in full period. Panel C of Table 8 summarizes a cross-tabulation of the actual and predicted value of the dependent variable in 2004. The estimated model correctly predicts Lloyd’s syndicate rating in 24 out of 39. This model’s hit ratio is 0.62.
In 2005 (Panel A of Table 9), the significant variables include leverage, liquidity and size. All their coefficient signs except ownership are the same as hypotheses. As in full periods and 2004 subperiod, the ownership’s estimated result is slightly negative, so we infer that the ownership maybe is inessential or has bad influence in syndicates’ financial strength rating model. We also reject that the hypothesis that all coefficients are zero. As expected, Panel B of Table 9 tells us that the probability of being assigned lower rating codes (1pi or 2pi) is high when leverage, reinsurance and concentration are high. Contrarily, the probabilities of being assigned higher rating codes (3pi or 4pi) are high when profitability, liquidity, growth and size are high. In Panel C of Table 9, we present a cross-tabulation of the actual and predicted value of the dependent variable in 2005. Lloyd’s syndicate rating in 23 out of 40 is correctly predicted by the estimated model, so the hit ratio is 0.58.
In 2006 (Panel A of Table 10), leverage, profitability, liquidity, growth and size have significant effect upon rating process of syndicate. Surprisingly, there are three variables that are inconsistent with the expected sign of our hypotheses including liquidity, growth and capital. Rejecting the hypothesis that all coefficients are zero, we obtain the chi squared statistic which is higher than critical value. The marginal effects are presented in Panel B of Table 10. Leverage, liquidity, growth, reinsurance and capital have negative effects on syndicates that result in the higher probability of syndicates getting lower rating classes (1pi or 2pi). The converse holds for that the higher probability of syndicates getting higher rating classes (3pi or 4pi) results from the higher value of profitability, size and ownership. Because these results of growth and capital emerge just in 2006, we consider that these phenomena are exceptions or syndicates are affected by 2005 hurricane. Since the 2005 hurricanes Katrina’s severe loss make some impact on insurance market, the financial loss of insurers maybe accrue bias of rating agency’s assessment. A cross-tabulation of the actual and predicted value of the dependent variable of 2006 is reported in Panel C of Table 10. The estimated model which correctly predicts Lloyd’s syndicate rating in 31 out of 41 has hit ratio of 0.76.
For all periods of the rating determinants model that we estimate, the leverage and size variables are strongly correlated with syndicates’ financial strength ratings. Estimates of the leverage coefficient are negative and significant in each subperiod, implying that the leverage is a harmful factor for syndicates in Lloyd’s market. Besides, syndicate size also has positive and significant effect in all three periods. We can recognize from the result that the size indeed can provide a sense of security about syndicates’ financial conditions for policyholders and supervisor. 
 (Insert Tables 8, 9 and 10 here)
Ordered Logit Model Test

Since our analysis depends only on ordered probit model to test the relation between the variable and financial strength rating, it is important to check whether our results are robust to different methods. Following Poon et al. (1999), we use an ordered logit model to examine the determinants of financial strength ratings. The difference between ordered probit model and ordered logit model is the assumption that εjt has a standard logistic distribution instead of a standard normal. This assumption may better measure the model which left out some relevant variables or not be perfectly measured.
In Table 11 we report the results of rating determinants of ordered logit model and marginal effects. In Panel A of Table 11, consistent with prior results using ordered probit model for full period, the results of ordered logit model present the same significant variables and all the coefficient of variables have large effect than in ordered probit model. The leverage, profitability, liquidity, growth rate, syndicate size, reinsurance and concentration show significant coefficients and are consonant with expected signs. In the bottom of Panel A, we have slightly higher log likelihood value in ordered logit model than in ordered probit model and this result represents that the ordered logit model have better estimation. Additionally, the chi squared statistic which is 96.51 is higher than critical value, so we reject the null hypothesis that all coefficients are zero. In Panel B of Table 11, we also find that the higher leverage, reinsurance and concentration the syndicates have, they will be more likely to be assigned low rating classes (e.g. 1pi or 2pi) instead of high rating class (3pi or 4pi). Conversely, as profitability, liquidity, size and capital are large the probability of being assigned high rating class (3pi or 4pi) to syndicates is high and the probability of being assigned low rating class (1pi or 2pi) to syndicates is low. The growth and ownership also show no prominent results. It is clear that we can conclude that the determinants of financial strength ratings are robustness. 
Panel C of Table 11 shows a cross-tabulation of the actual and predicted value of the dependent variable. Lloyd’s syndicate rating in 53 out of 81 is correctly predicted by the estimated model. The hit ratio of this ordered logit model is 0.65 which is slightly higher than the hit ratio of ordered probit model, but there is no evidently difference between the two models. 
(Insert Table 11 here)
8. Additional Analyses

Rating likelihood of Binary Probit Model
We must now return to the point which we postponed in the descriptive statistics section. Panel A of Table 12 reports the rating likelihood of binary probit model. That is to say, we can investigate the determinants that syndicates have rating or not. There is no variable except ownership is significant. We consider this result is consistent with the statement of S&P, that the withdrawal of the assessment should not be viewed as a negative opinion of syndicate continuity characteristics. In other words, rated syndicates and non-rated syndicates have no significant difference in financial condition. Besides, leverage, profit, growth rate and concentration also have different coefficient signs from our hypotheses, while this phenomenon is early reflected in descriptive statistics. The descriptive statistics shows that the average leverage and concentration of non-rated syndicates is lower than rated syndicates, while the average profitability and growth rate of non-rated syndicates is higher than rated syndicates. Although the coefficient of the only significant variable ownership is small, we still suggest that this variable is important factor to be assigned rating for syndicates. So far, we have seen that the rated and non-rated syndicates have no conspicuous evidence to show their difference. Because the chi squared statistic of 80.27 is larger than critical value, we can indicate that all coefficients are non zero. The McFadden R2 which is 0.42 can be considered having well goodness-of-fit.
 
In Panel B of Table 10 we show a cross-tabulation of the actual and predicted value of the dependent variable. Our model correctly predicts Lloyd’s syndicate ratings with a hit ratio of 0.88 (149 out of 170).
(Insert Table 12 here)
Rating Determination Multinomial Logit Model: Estimation Results 

Panel A of Table 13 presents the determinants of each rating class. All these previous results make it clear that there are some financial variables have significant effects on financial strength rating process. Having observed the evidences of determinants of financial strength ratings from Lloyd’s market, one can then go on to consider the detail of determinants in each rating class. In this section, we use multinomial logit model to test the determinants of each rating class. It is a subtle and interesting viewpoint that investigates what are the key factors in each rating class. 
In rating class 2 (2pi), there are two variables is significant including growth rate and reinsurance. From this result, the concentration possesses positive sign implying that concentration has positive impact for syndicate in the 2pi rating class. In other word, the syndicate has lower diversity will probably get a low rating class. In rating class 3 (3pi), the significant determinants of financial strength ratings are leverage, profit, growth rate, size and concentration. Unexpectedly, the liquidity’s coefficient is negative. Since most syndicates gets 3pi rating class, this phenomenon tell us that most syndicates have poor liquidity. Leverage, growth rate, size and reinsurance have significant effect on financial strength ratings in rating class 4 (4pi). Besides, all coefficient signs are consistent with our hypotheses and most coefficients have more powerful number, for example, the leverage and profitability coefficients, which are -15.07 and 11.42 respectively, are larger than lower rating class. Consequently, a syndicate may get a great rating class by controlling well these variables of our model. Because the assessment only has one syndicate that is 5pi, there is no determinant of ratings is significant. It should be concluded, from what has been said above, that most of our variables indeed have impact for syndicates’ financial strength rating. The chi squared statistic of 163.82 which is larger than critical value rejects the null hypothesis that all coefficients are zero. The pseudo R2 is 0.483 and we can argue that the model has well goodness- of-fit
. 
A cross-tabulation of the actual and predicted value of the dependent variable is presented in Panel B of Table 11. The estimated model correctly predicts Lloyd’s syndicate rating in 90 out of 129 (the hit ratio is 0.70). 
(Insert Table 13 here)
9. Conclusion
Using data from a sample of UK syndicates for the period from 2005 to 2007, this study attempts to explore the determinants of syndicate dependency on Lloyd’s. The results show that leverage, reinsurance and concentration are negatively related to LSAs, suggesting that if a syndicate has more debt, is more dependent on other insurance company or do not properly diversify its business, a syndicate will more probably be assigned low rating grades. The profitability, liquidity, growth rate and size are positively related to financial strength rating, indicating that a syndicate with higher profitability, liquidity, growth rate or size is expected to be assigned a higher rating grade. 
The results for subperiods report different determinants of financial strength ratings. In 2004, leverage, profitability, size, reinsurance and concentration present significant results. In 2005, there are three significant variables including leverage, liquidity and size. In 2006, the significant determinants are leverage, profitability, liquidity, growth and size. The leverage and size variables come to the same results in full periods of the rating determinants model.
In alternative test, we can discover some interesting consequence. The rating likelihood binary model shows that no evidence defines the divergence between rated and non-rated syndicates. Through the multinomial logit model, it presents different determinants among each rating class. In average or lower rating class, there are some unexpected coefficient signs, but the higher rating class do not exist this problem. 
From these results, the participants of Lloyd’s market can rely on the determinants of financial strength rating to assess the financial conditions of syndicates. Managers of syndicates also can use these factors to improve their financial condition. Particularly, through investigating the determinants of each rating class, managers can aim the significant variables of their syndicates rating class to reform. In this paper, the qualitative variable generally has insignificant result, so there is room for this problem to open for future research. 
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Table 1 Lloyd’s Syndicate Assessment (LSA) of Standard & Poor’s
	LSA
	1
	2
	3
	4
	5

	Dependency on Lloyd’s
	Very high
	High
	Average
	Low
	Very low

	Probability of being a long-term market participant
	Very low
	Low
	Average
	High
	Very high


Table 3 Proxy Sources and Expected Relation to Financial Strength Rating
	Ratio Type
	Exp. sign
	Definition
	Reference Literature

	Leverage

(LEV)

Profitability

(PROFIT)

Liquidity

(LIQ)

Growth

(GROWTH)

Company Size

(SIZE)

Reinsurance

(REINSUR)

Concentration

(CONCEN)

Capital

(CAPITAL)

Ownership

(OWNER)
	-

+

+

+

+

-

-

+

+
	Accumulated Reserves / Total Assets

Pretax Profit including Unrealized Gains (Losses) / Total Assets

Cash Plus Deposit / Total Assets

Percentage Change in Net Premium Written

Natural Logarithm of Total Admitted Assets

Reinsurance ceded / Gross premiums written 
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* 
member’s balances plus FAL / net premium written
The dummy variable that takes the value of 1 for syndicates’ proportion more than 5% ** in the assessment breakdown and 0 for others
	Adams et al.,2003

Pottier and Sommer,1999; Gaver and Pottier, 2005; Kisgen, 2006; Ashbaugh-Skaife et al., 2006; Van Gestel et al., 2007 
Poon et al., 1999; Gaver and Pottier, 2005; Van Gestel et al., 2007 
Pottier and Sommer,1999

Pottier and Sommer,1999; Adams et al., 2003; Gaver and Pottier, 2005; Ashbaugh-Skaife et al., 2006
Adams et al., 2003

Cummins et al. (1999); 
S&P Lloyd’s syndicate assessment: financial ratio report, 2007

S&P Lloyd’s syndicate assessment: Rationale


Note: *Suppose Z (total gross premium written) consists of t components where each business line denotes Zt and t = 1, 2, 3… n.
**previous ownership and management’s proportion more than 7.5%.
Table 4 Total Numbers of Syndicates, Market Capacity and Average Syndicate Size
	Year
	1970
	1980
	1990
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Total Number of Syndicates
	261
	437
	401
	122
	108
	86
	71
	66
	62
	62

	Change (%)
	　
	67
	-8
	-70
	-11
	-20
	-17
	-7
	-6
	0

	Market Capacity (£Million)
	761
	3,177
	10,743
	10,126
	11,263
	12,196
	14,396
	14,961
	13,722
	14,788

	Change (%)
	　
	317
	238
	-6
	11
	8
	18
	4
	-8
	8

	Average syndicate size(£Million)
	2.9
	7.3
	26.8
	83.9
	104.3
	141.8
	202.8
	226.7
	221.3
	238.5

	Change (%)
	　
	152
	267
	210
	26
	36
	43
	12
	-2
	8


Source: S&P Lloyd's Syndicate Assessments
Table 5 Descriptive Statistics for the Sample of Lloyd’s Syndicates

	Panel A: Coded Rating Grade Category

	Rating Class 

Number of

Syndicate
	N.A
	1pi
	2pi
	3pi
	4pi
	5pi


	2006
	16(26%)
	6(10%)
	13(21%)
	20(32%)
	6(10%)
	1(2%)

	2005
	16(26%)
	10(16%)
	7(11%)
	21(34%)
	8(13%)
	0(0%)

	2004
	19(29%)
	13(20%)
	9(14%)
	18(27%)
	7(11%)
	0(0%)

	Panel B : Key Summary Statistics

	
	Total syndicates
	Rated syndicates 
	Non-rated syndicates
	Mean difference test

	Variable
	Mean
	Std. Dev.
	Mean
	Std. Dev.
	Mean
	Std. Dev.
	t statistic
	z statistic

	LEV
	0.844
	0.45
	0.847
	0.45
	0.837
	0.135
	0.137
	-0.683 

	PROFIT
	0.035
	0.128
	0.034
	0.127
	0.037
	0.104
	-0.166
	-0.708 

	LIQ
	0.258
	0.515
	0.275
	0.516
	0.202
	0.164
	0.893
	-0.974 

	GROWTH
	0.046
	0.501
	0.035
	0.502
	0.079
	0.481
	-0.395
	-0.042 

	SIZE
	12.189
	1.374
	12.218
	1.375
	12.098
	1.345
	0.487
	-0.759 

	REINS
	0.166
	0.607
	0.107
	0.607
	 0.352
	1.141
	-1.773*
	-0.484 

	CONCEN
	0.517
	0.261
	0.526
	0.261
	0.488
	0.228
	0.832
	-0.539 

	CAPITAL
	0.726
	0.397
	0.744
	0.397
	0.607
	0.31
	1.090
	-0.969 

	OWNER
	0.282
	0.435
	0.250
	0.435
	0.640
	0.505
	-2.783**
	-2.714**


Note: This table presents summary descriptive statistics for the sample of financial and syndicate data in this data. There are total 129 syndicate unbalanced panel data except growth and ownership. The growth variable only includes 85 calculated data between 2005 and 2006, while ownership variable includes 120 calculated data. Panel A shows the number and proportions of syndicates are assigned each coded values by S&P from 2004 to 2007. Panel B provides key summary statistics for the sample including full syndicates, rated syndicates and non-rated syndicates for the years 2004-2006. LEV is the ratio of accumulated reserves to total assets. PROFIT is the ratio of pretax profit including unrealized gains (losses), to total assets. LIQ is the ratio of cash plus deposit, to total assets. GROWTH is the percentage change in net premium written. SIZE is the natural logarithm of total admitted assets. REINS is the ratio of annual reinsurance ceded to annual premiums written. CONCEN is defined as the sum of the squares of the gross premium written shares of each business line. CAPITAL is the ratio of member’s balances plus fund’s at Lloyd’s (FAL), to net premium written. OWNER is a dummy variable that takes the value of 1 for syndicates’ proportion more than 5% (previous ownership and management’s proportion more than 7.5%) in the assessment breakdown and 0 for others. 

**, * indicate that the means between rated and non-rated syndicates are different at 5%, 10% level, respectively.
Table 6 Correlation Coefficient Matrix and Variance-Inflation Factors (VIF) for the Sample of Lloyd’s Syndicates

	Correlation Coefficient Matrix

	
	VIF
	LEV
	PROFIT
	LIQ
	GROWTH
	SIZE
	REINS
	CONCEN
	CAPITAL
	OWNER

	LEV
	4.55
	1.00
	-0.32
	0.07
	0.01
	0.12
	 -0.13
	-0.19**
	-0.50
	-0.04

	PROFIT
	1.39
	
	1.00
	-0.05
	-0.02
	-0.04
	-0.21**
	 0.04
	0.37
	-0.46

	LIQ
	5.01
	
	
	1.00
	-0.11
	-0.57
	-0.10
	-0.20**
	0.01
	-0.19

	GROWTH
	1.07
	
	
	
	1.00
	0.12
	-0.08
	-0.05
	-0.41
	0.03

	SIZE
	2.24
	
	
	
	
	1.00
	0.05
	-0.50
	-0.15
	0.46

	REINS
	1.11
	
	
	
	
	
	1.00
	 0.07
	  0.21**
	0.06

	CONCEN
	1.45
	
	
	
	
	
	
	 1.00
	0.27
	-0.32

	CAPITAL
	1.70
	
	
	
	
	
	
	
	1.00
	0.19

	OWNER
	1.10
	
	
	
	
	
	
	
	
	1.00


Note: This table displays the correlation coefficient matrix and variance-inflation factors (VIF) between each independent variable for the years 2004-2006. There are total 129 syndicate unbalanced panel data except growth and ownership. The growth variable only includes 85 calculated data between 2005 and 2006, while ownership variable includes 120 calculated data. LEV is the ratio of accumulated reserves to total assets. PROFIT is the ratio of pretax profit including unrealized gains (losses), to total assets. LIQ is the ratio of cash plus deposit, to total assets. GROWTH is the percentage change in net premium written. SIZE is the natural logarithm of total admitted assets. REINS is the ratio of annual reinsurance ceded to annual premiums written. CONCEN is defined as the sum of the squares of the gross premium written shares of each business line. CAPITAL is the ratio of member’s balances plus fund’s at Lloyd’s (FAL), to net premium written. OWNER is a dummy variable that takes the value of 1 for syndicates’ proportion more than 5% (previous ownership and management’s proportion more than 7.5%) in the assessment breakdown and 0 for others. The correlations are calculated using the Spearman correlation model.

** indicates significance at 5% confidence level.

Table 7 Rating Determination Ordered Probit Model: Estimation Results
Model: 
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	Panel A: Parameter Estimates 

	Variablea
	Parameter
	Expected sign
	Coefficient
	Standard Error

	Constant
	β0
	　
	-6.22
	1.41**

	LEV
	β1
	–
	-2.62
	0.50**

	PROFIT
	β2
	+
	2.94
	0.97**

	LIQ
	β3
	+
	1.39
	0.45**

	GROWTH
	β4
	+
	0.00
	0.00*

	SIZE
	β5
	+
	0.81
	0.12**

	REINS
	β6
	–
	-0.54
	0.17**

	CONCEN
	β7
	–
	-0.87
	0.47*

	CAPITAL
	β8
	+
	0.40
	0.33

	OWNER
	β9
	+
	-0.00
	0.00

	Log likelihood                              -121.0590
Chi squared        96.89 (Reject hypothesis that all coefficients are zero)b

	Panel B: Marginal Effects

	Variable
	Y=00
	Y=01
	Y=02
	Y=03
	Y=04

	LEV
	  0.24
	0.75
	-0.75
	 -0.23
	0.00

	PROFIT
	-0.26
	-0.83
	0.84
	0.25
	-0.01

	LIQ
	-0.13
	-0.40
	0.40
	0.12
	0.00

	GROWTH
	  0.00
	-0.00
	0.00
	0.00
	0.00

	SIZE
	-0.07
	-0.23
	0.23
	0.07
	0.00

	REINS
	  0.05
	0.16
	-0.16
	-0.05
	 -0.00

	CONCEN
	  0.08
	0.25
	-0.25
	-0.08
	 -0.00

	CAPITAL
	-0.04
	-0.11
	0.11
	0.03
	0.00

	OWNER
	  0.00
	0.00
	-0.00
	0.00
	0.00

	Panel C: Predicted and Actual Values of Dependent Variable

	
	Predicted 
	Total

	Actual 
	0
	1
	2
	3
	4
	

	0
	3
	4
	2
	0
	0
	9

	1
	4
	  14
	9
	0
	0
	27

	2
	0
	3
	31
	0
	0
	34

	3
	0
	0
	5
	4
	0
	9

	4
	0
	0
	1
	1
	0
	2

	Total
	7
	21
	48
	5
	0
	81

	Hit ratio        0.64


Note: The table reports estimates of rating determination ordered probit model. Panel A shows the parameter estimates and standard error. Panel B shows the marginal effects for each independent variable. Panel C presents cross-tabulations of predicted and actual values of dependent variable in ratings determinants model. The dependent variable takes on the value of 0 if the syndicate is assigned a LSA of 1; 1 if the syndicate is assigned a LSA of 2; 2 if the syndicate is assigned a LSA of 3; 3 if the syndicate is assigned a LSA of 4; 4 if the syndicate is assigned a LSA of 5. There are total 129 rating and financial characteristic data except growth and ownership. The growth variable only includes 85 calculated data between 2005 and 2006, while ownership variable includes 120 calculated data.

**, * indicate significance at 5%, 10% confidence levels, respectively.
a See notes to Table 5 for variable descriptions.

b The critical value of chi square is 16.92.
Table 8 Rating Determination Ordered Probit Model: Estimation Results in 2004
Model: 
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	Panel A: Parameter Estimates in 2004

	Variablea
	Parameter
	Expected sign
	Coefficient
	Standard Error

	Constant
	β0
	
	-8.27
	3.39**

	LEV
	β1
	–
	-3.91
	1.71**

	PROFIT
	β2
	+
	20.3
	5.51**

	LIQ
	β3
	+
	-2.48
	2.15

	SIZE
	β5
	+
	1.12
	0.31**

	REINS
	β6
	–
	-2.15
	0.81**

	CONCEN
	β7
	–
	-1.57
	0.94*

	CAPITAL
	β8
	+
	0.14
	0.71

	OWNER
	β9
	+
	-0.00
	0.01

	Chi squared      59.06(Reject hypothesis that all coefficients are zero)b

	Panel B: Marginal Effects

	Variable
	Y=00
	Y=01
	Y=02
	Y=03

	LEV
	0.38
	1.16
	-1.51
	-0.03

	PROFIT
	-1.99
	-6.00
	7.86
	0.13

	LIQ
	0.24
	0.73
	-0.96
	-0.02

	SIZE
	-0.11
	-0.33
	0.43
	0.01

	REINS
	0.21
	0.64
	-0.84
	-0.01

	CONCEN
	0.15
	0.47
	-0.61
	-0.01

	CAPITAL
	-0.01
	-0.04
	0.05
	0.00

	OWNER
	0.00
	0.00
	0.00
	0.00

	Panel C: Predicted and Actual Values of Dependent Variable

	　
	Predicted
	Total

	Actual
	0
	1
	2
	3
	

	0
	6
	2
	0
	0
	8

	1
	2
	2
	4
	0
	8

	2
	0
	3
	 14
	0
	 17

	3
	0
	0
	4
	2
	6

	Total
	8
	7
	22
	2
	39

	Hit ratio         0.62


Note: The table reports estimates of rating determination ordered probit model in 2004. Panel A shows the parameter estimates and standard error in 2004. Panel B shows the marginal effect for each independent variable in 2004. Panel C presents cross-tabulations of predicted and actual values of dependent variable in ratings determinants model in 2004. The dependent variable takes on the value of 0 if the syndicate is assigned a LSA of 1; 1 if the syndicate is assigned a LSA of 2; 2 if the syndicate is assigned a LSA of 3; 3 if the syndicate is assigned a LSA of 4; 4 if the syndicate is assigned a LSA of 5. There are total 44 rating and financial characteristic data except ownership in 2004. The ownership variable includes 39 calculated data.
**, * indicate significance at 5%, 10% confidence levels, respectively.

a See note to Table 5 for variable descriptions.

b The critical value of chi square is 15.51.
Table 9 Rating Determination Ordered Probit Model: Estimation Results in 2005
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	Panel A: Parameter Estimates in 2005

	Variablea
	Parameter
	Expected sign
	Coefficient
	Standard Error

	Constant
	β0
	
	-8.24
	2.67**

	LEV
	β1
	–
	-3.26
	1.03**

	PROFIT
	β2
	+
	1.91
	1.62

	LIQ
	β3
	+
	2.37
	0.92**

	GROWTH
	β4
	+
	0.07
	0.60

	SIZE
	β5
	+
	1.00
	0.23**

	REINS
	β6
	–
	-0.40
	0.42

	CONCEN
	β7
	–
	-0.29
	0.81

	CAPITAL
	β8
	+
	0.13
	0.67

	OWNER
	β9
	+
	-0.00
	0.00

	Chi squared      34.12(Reject hypothesis that all coefficients are zero)b

	Panel B: Marginal Effects

	Variable
	Y=00
	Y=01
	Y=02
	Y=03
	Y=04

	LEV
	0.32
	0.92
	-1.00
	-0.24
	0.00

	PROFIT
	-0.19
	-0.54
	0.59
	0.14
	0.00

	LIQ
	-0.24
	-0.67
	0.73
	0.18
	0.00

	GROWTH
	-0.01
	-0.02
	0.02
	0.01
	0.00

	SIZE
	-0.10
	-0.28
	0.31
	0.07
	0.00

	REINS
	0.04
	0.11
	-0.12
	-0.03
	0.00

	CONCEN
	0.03
	0.08
	-0.09
	-0.02
	0.00

	CAPITAL
	-0.01
	-0.04
	0.04
	0.01
	0.00

	OWNER
	0.00
	0.00
	0.00
	0.00
	0.00

	Panel C: Predicted and Actual Values of Dependent Variable

	
	Predicted 
	Total

	Actual 
	0
	1
	2
	3
	4
	

	0
	2
	3
	1
	0
	0
	  6

	1
	1
	6
	5
	0
	0
	12

	2
	0
	4
	12
	0
	0
	16

	3
	0
	0
	2
	3
	0
	5

	4
	0
	0
	0
	1
	0
	1

	Total
	3
	13
	20
	4
	0
	40

	Hit ratio        0.58


Note: The table reports estimates of rating determination ordered probit model in 2005. Panel A shows the parameter estimates and standard error in 2005. Panel B shows the marginal effect for each independent variable in 2005. Panel C presents cross-tabulations of predicted and actual values of dependent variable in ratings determinants model in 2005.The dependent variable takes on the value of 0 if the syndicate is assigned a LSA of 1; 1 if the syndicate is assigned a LSA of 2; 2 if the syndicate is assigned a LSA of 3; 3 if the syndicate is assigned a LSA of 4; 4 if the syndicate is assigned a LSA of 5. There are total 44 rating and financial characteristic data except ownership in 2005. The ownership variable includes 40 calculated data.

**, * indicate significance at 5%, 10% confidence levels, respectively.

a See note to Table 5 for variable descriptions.

b The critical value of chi square is 16.92.

Table 10 Rating Determination Ordered Probit Model: Estimation Results in 2006

Model: 
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	Panel A: Parameter Estimates in 2006

	Variablea
	Parameter
	Expected sign
	Coefficient
	Standard Error

	Constant
	β0
	
	-3.73
	3.48

	LEV
	β1
	–
	-5.68
	1.21**

	PROFIT
	β2
	+
	6.11
	3.45*

	LIQ
	β3
	+
	-5.09
	2.27**

	GROWTH
	β4
	+
	-2.10
	0.97**

	SIZE
	β5
	+
	1.08
	0.30**

	REINS
	β6
	–
	-0.70
	0.87

	CONCEN
	β7
	–
	0.04
	1.17

	CAPITAL
	β8
	+
	-1.25
	0.91

	OWNER
	β9
	+
	0.74
	0.81

	Chi squared      48.78(Reject hypothesis that all coefficients are zero)b

	Panel B: Marginal Effects

	Variable
	Y=00
	Y=01
	Y=02
	Y=03
	Y=04

	LEV
	0.01
	2.19
	-2.11
	-0.09
	0.00

	PROFIT
	-0.01
	-2.36
	2.27
	0.10
	0.00

	LIQ
	0.01
	1.96
	-1.89
	-0.08
	0.00

	GROWTH
	0.00
	0.81
	-0.78
	-0.03
	0.00

	SIZE
	0.00
	-0.42
	0.40
	0.02
	0.00

	REINS
	0.00
	0.27
	-0.26
	-0.01
	0.00

	CONCEN
	0.00
	-0.01
	0.01
	0.00
	0.00

	CAPITAL
	0.00
	0.48
	-0.47
	-0.02
	0.00

	OWNER
	0.00
	-0.25
	0.22
	0.03
	0.00

	Panel C: Predicted and Actual Values of Dependent Variable

	
	Predicted 
	Total

	Actual 
	0
	1
	2
	3
	4
	

	0
	1
	    2
	    0
	0
	0
	3

	1
	1
	   12
	    2
	0
	0
	15

	2
	0
	    1
	   16
	1
	0
	18

	3
	0
	    0
	    2
	2
	0
	4

	4
	0
	    0
	    0
	1
	0
	1

	Total
	2
	   15
	   20
	4
	0
	41

	Hit ratio        0.76


Note: The table reports estimates of rating determination ordered probit model in 2006. Panel A shows the parameter estimates and standard error in 2006. Panel B shows the marginal effect for each independent variable in 2006. Panel C presents cross-tabulations of predicted and actual values of dependent variable in ratings determinants model in 2006.The dependent variable takes on the value of 0 if the syndicate is assigned a LSA of 1; 1 if the syndicate is assigned a LSA of 2; 2 if the syndicate is assigned a LSA of 3; 3 if the syndicate is assigned a LSA of 4; 4 if the syndicate is assigned a LSA of 5. There are total 41 rating and financial characteristic data in 2006. 
**, * indicate significance at 5%, 10% confidence levels, respectively.

a See note to Table 5 for variable descriptions.

b The critical value of chi square is 16.92.

Table 11 Rating Determinations Ordered Logit Model: Estimation Results
Model: 
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	Panel A: parameter estimates 

	Variablea
	Parameter
	Expected sign
	Coefficient
	Standard Error

	Constant
	β0
	
	-10.28
	2.60**

	LEV
	β1
	–
	-4.63
	0.92**

	PROFIT
	β2
	+
	5.32
	1.79**

	LIQ
	β3
	+
	2.48
	0.81**

	GROWTH
	β4
	+
	0.01
	0.00*  

	SIZE
	β5
	+
	1.39
	0.22**

	REINS
	β6
	–
	-0.94
	0.30**

	CONCEN
	β7
	–
	-1.91
	0.87**

	CAPITAL
	β8
	+
	0.76
	0.61

	OWNER
	β9
	+
	-0.01
	0.00

	Log likelihood                           -121.2473
Chi squared         96.52(Reject hypothesis that all coefficients are zero)b

	Panel B: Marginal Effects

	Variable
	Y=00
	Y=01
	Y=02
	Y=03
	Y=04

	LEV
	0.21
	0.87
	-0.87
	-0.20
	-0.01

	PROFIT
	-0.24
	-1.00
	1.00
	0.23
	0.02

	LIQ
	-0.11
	-0.47
	0.46
	0.10
	0.01

	GROWTH
	0.00
	0.00
	0.00
	0.00
	0.00

	SIZE
	-0.06
	-0.26
	0.26
	0.06
	0.00

	REINS
	0.04
	0.18
	-0.18
	-0.04
	0.00

	CONCEN
	0.09
	0.36
	-0.36
	-0.08
	-0.01

	CAPITAL
	-0.03
	-0.14
	0.14
	0.03
	0.00

	OWNER
	0.00
	0.00
	0.00
	0.00
	0.00

	Panel C: Predicted and Actual Values of Dependent Variable

	
	Predicted 
	Total

	Actual 
	0
	1
	2
	3
	4
	

	0
	3
	4
	2
	0
	0
	9

	1
	4
	 15
	8
	0
	0
	27

	2
	0
	3
	 31
	0
	0
	34

	3
	0
	0
	5
	4
	0
	9

	4
	0
	0
	1
	1
	0
	2

	Total
	7
	22
	 47
	5
	0
	81

	Hit ratio        0.65


Note: The table reports estimates of rating determination ordered logit model. Panel A shows the parameter estimates and standard error. Panel B shows the marginal effects for each independent variable. Panel C presents cross-tabulations of predicted and actual values of dependent variable in ratings determinants model. The dependent variable takes on the value of 0 if the syndicate is assigned a LSA of 1; 1 if the syndicate is assigned a LSA of 2; 2 if the syndicate is assigned a LSA of 3; 3 if the syndicate is assigned a LSA of 4; 4 if the syndicate is assigned a LSA of 5. There are total 129 rating and financial characteristic data except growth and ownership. The growth variable only includes 85 calculated data between 2005 and 2006, while ownership variable includes 120 calculated data.

**, * indicate significance at 5%, 10% confidence levels, respectively.

a See note to Table 5 for variable descriptions.

b The critical value of chi square is 16.92.
Table 12 Rating Likelihood Binary Probit Model: Estimation Results
Model: 
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	Panel A: Parameter estimates

	Variablea
	Parameter
	Expected sign
	Coefficient
	Standard Error

	Constant
	β0
	
	-0.04
	1.64

	LEV
	β1
	–
	0.19
	0.46

	PROFIT
	β2
	+
	-1.72
	1.48

	LIQ
	β3
	+
	0.43
	0.44

	GROWTH
	β4
	+
	0.00
	0.00

	SIZE
	β5
	+
	0.04
	0.14

	REINS
	β6
	–
	-0.19
	0.21

	COONCEN
	β7
	–
	0.84
	0.57

	CAPITAL
	β8
	+
	0.47
	0.39

	OWNER
	β9
	+
	0.00
	  0.00**

	Chi squared             80.27 (Reject hypothesis that all coefficients are zero)b
McFadden R2                            0.42737

	Panel B: Predicted and Actual Values of Dependent Variable

	
	Predicted
	Total

	Actual 
	0
	1
	

	0
	28
	13
	41

	1
	8
	121
	129

	Total
	36
	134
	170

	Hit ratio                  0.88


Note: The table reports estimates of rating likelihood binary probit model. Panel A shows the parameter estimates and standard error. Panel B presents cross-tabulations of predicted and actual values of dependent variable in rating likelihood model. The dependent variable takes on the value of 0 if the syndicate is assigned a LSA of 1; 1 if the syndicate is assigned a LSA of 2; 2 if the syndicate is assigned a LSA of 3; 3 if the syndicate is assigned a LSA of 4; 4 if the syndicate is assigned a LSA of 5. There are total 170 rated and non-rated financial characteristic data except growth and owner. The growth variable only includes 111 calculated data between 2005 and 2006, while ownership variable includes 131 calculated data. 

** indicate significance at 5% confidence level.

a See note to Table 5 for variable descriptions.

b The critical value of chi square is 16.92.
Table 13 Rating Determination Multinomial Logit Model: Estimation Results
Model: 
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	Panel A: Parameter estimates

	Variablea
	Parameter
	Exp. sign
	2pi
	3pi
	4pi
	5pi

	Constant
	β0
	
	-0.16
(4.35)
	-5.80
(5.38)
	-35.02
(12.07)**
	-637.27
(16.27)

	LEV
	β1
	–
	-2.00
(1.49)
	-6.64
(2.15) **
	-15.07
(4.36)**
	-121.86
(6.35)

	PROFIT
	β2
	+
	1.67
(2.93)
	9.69
(3.96) **
	11.42
(8.00)
	31.38
(9.18)

	LIQ
	β3
	+
	1.54
(1.25)
	-2.73
(2.60)
	5.00
(6.08)
	58.97
(4.76)

	GROWTH
	β4
	+
	0.00
(0.00)**
	0.00
(0.01) **
	0.00 (0.00)**
	0.09
(0.02)

	SIZE
	β5
	+
	0.27
(0.38)
	1.22
(0.47) **
	3.83 (0.98)**
	43.55
(1.09)

	REINS
	β6
	–
	-6.23 (3.74)**
	-0.27
(3.95)
	-9.81 (5.93)**
	87.37
(6.62)

	COONCEN
	β7
	–
	0.86
(1.55)
	-4.24
(1.82) **
	-3.95
(2.95)
	162.09
(3.79)

	CAPITAL
	β8
	+
	0.92
(1.10)
	1.42
(1.29)
	1.35
(2.02)
	1.19
(1.86)

	OWNER
	β9
	+
	0.00
(0.00)
	0.00
(0.00)
	0.95
(1.00)
	-0.04
(0.02)

	Chi squared             163.82 (Reject hypothesis that all coefficients are zero)b
Pseudo R2                                0.48322

	Panel B: Predicted and Actual Values of Dependent Variable

	
	Predicted 
	Total

	Actual
	0
	1
	2
	3
	4
	

	0
	 10
	7
	2
	0
	0
	19

	1
	7
	 20
	9
	0
	0
	36

	2
	1
	6
	49
	10
	0
	57

	3
	0
	1
	5
	9
	0
	15

	4
	0
	0
	0
	0
	2
	 2

	Total
	 18
	 34
	65
	10
	2
	129

	Hit ratio   0.70


Note: The table reports estimates of rating determination multinomial logit model for each rating class. Panel A shows the parameter estimates and standard error. Panel B presents cross-tabulations of predicted and actual values of dependent variable in rating multinomial logit model. The dependent variable takes on the value of 0 if the syndicate is assigned a LSA of 1; 1 if the syndicate is assigned a LSA of 2; 2 if the syndicate is assigned a LSA of 3; 3 if the syndicate is assigned a LSA of 4; 4 if the syndicate is assigned a LSA of 5. There are total 129 rating and financial characteristic data except growth. The growth variable only includes 85 calculated data between 2005 and 2006. 

** indicate significance at 5% confidence level.

a See note to Table 5 for variable descriptions.
b The critical value of chi square is 51.00.
Appendix 1 Lloyd's Syndicates’ data
	Syndicate Number
	Name
	LSA Grade

	2488
	ACE Underwriting Agencies - Syndicate 2488
	NA

	1225
	AEGIS Managing Agency - Syndicate 1225
	2pi

	0780
	Advent Underwriting - Syndicate 0780
	2/Positive

	2001
	Amlin Underwriting - Syndicate 2001
	4/Stable

	2121
	Argenta Syndicate Management - Syndicate 2121
	NA

	3334
	Argenta Syndicate Management - Syndicate 3334
	NA

	6101
	Argenta Syndicate Management - Syndicate 6101
	NA

	6102
	Argenta Syndicate Management - Syndicate 6102
	NA

	1414
	Ascot Underwriting - Syndicate 1414
	NA

	0570
	Atrium Underwriters - Syndicate 0570
	3pi

	0609
	Atrium Underwriters - Syndicate 0609
	3pi

	0318
	Beaufort Underwriting Agency - Syndicate 0318
	3pi

	0623
	Beazley Furlonge - Syndicate 0623/2623
	4/Stable

	2987
	Brit - Syndicate 2987
	3pi

	0044
	Canopius Managing Agents - Syndicate 0044
	NA

	4444
	Canopius Managing Agents - Syndicate 4444
	2+/Positive

	2010
	Cathedral Underwriting - Syndicate 2010
	3pi

	2003
	Catlin Underwriting Agencies - Syndicate 2003
	4-/Positive

	1084
	Chaucer - Syndicate 1084
	3/Stable

	1176
	Chaucer - Syndicate 1176
	3pi

	1301
	Chaucer - Syndicate 1301
	NA

	4242
	Chaucer - Syndicate 4242
	NA

	1607
	Creechurch Underwriting - Syndicate 1607
	NA

	4455
	Diagonal Underwriting Agency - Syndicate 4455
	NA

	0218
	Equity Syndicate Management - Syndicate 0218
	4pi

	1208
	Equity Syndicate Management - Syndicate 1208
	NA

	0435
	Faraday Underwriting - Syndicate 0435
	2pi

	0382
	Hardy (Underwriting Agencies) - Syndicate 0382
	4pi

	3820
	Hardy (Underwriting Agencies) - Syndicate 3820
	NA

	1200
	Heritage Managing Agency - Syndicate 1200
	NA

	3245
	Heritage Managing Agency - Syndicate 3245
	NA

	0033
	Hiscox - Syndicate 0033
	NA

	4040
	Illium Managing Agency - Syndicate 4040
	NA

	2525
	Imagine Syndicate Management Ltd. - Syndicate 2525
	2pi

	2526
	Imagine Syndicate Management Ltd. - Syndicate 2526
	NA

	0994
	Imagine Syndicate Mgmt Ltd. - Syndicate 0994
	NA

	1400
	Imagine Syndicate Mgmt Ltd. - Syndicate 1400
	1pi

	1923
	Imagine Syndicate Mgmt Ltd. - Syndicate 1923
	3pi

	2800
	Imagine Syndicate Mgmt Ltd. - Syndicate 2800
	NA


Appendix 1 (continued)
	Syndicate Number
	Name
	LSA Grade

	0779
	Jubilee Managing Agency - Syndicate 0779
	2pi

	1231
	Jubilee Managing Agency - Syndicate 1231
	2pi

	5820
	Jubilee Managing Agency - Syndicate 5820
	NA

	0260
	KGM Underwriting Agencies - Syndicate 0260
	2pi

	0190
	Liberty Syndicate Management - Syndicate 0190/0282
	NA

	4472
	Liberty Syndicate Management - Syndicate 4472
	NA

	0386
	Limit Underwriting Ltd. - Syndicate 0386
	5/Stable

	2999
	Limit Underwriting Ltd. - Syndicate 2999
	3+/Stable

	2791
	Managing Agency Partners - Syndicate 2791
	3pi

	6103
	Managing Agency Partners - Syndicate 6103
	NA

	3000
	Markel Syndicate Management - Syndicate 3000
	3pi

	2468
	Marketform Managing Agency - Syndicate 2468
	2pi

	1861
	Marlborough Underwriting Agency - Syndicate 1861
	NA

	1919
	Marlborough Underwriting Agency - Syndicate 1919
	NA

	3210
	Mitsui Sumitomo Insurance Underwriting at Lloyd's - Syndicate 3210
	NA

	0457
	Munich Re Underwriting - Syndicate 0457
	3pi

	1221
	Navigators Underwriting Agency - Syndicate 1221
	3pi

	1218
	Newline Underwriting Management - Syndicate 1218
	2pi

	2007
	Novae - Syndicate 2007
	2+/Stable 

	0958
	Omega Underwriting Agents - Syndicate 0958
	3pi

	4000
	Pembroke Managing Agency - Syndicate 4000
	NA

	0308
	R J Kiln and Co. - Syndicate 0308
	2pi

	0510
	R J Kiln and Co. - Syndicate 0510
	4pi

	0557
	R J Kiln and Co. - Syndicate 0557
	3pi

	0807
	R J Kiln and Co. - Syndicate 0807
	3pi

	0727
	S A Meacock &amp; Co. - Syndicate 0727
	2pi

	1206
	Sagicor at Lloyd's Ltd - Syndicate 1206
	1pi

	5000
	St. Paul Travelers Syndicate Management - Syndicate 5000
	3-/Stable

	1183
	Talbot Underwriting - Syndicate 1183
	3pi

	1209
	XL London Market - Syndicate 1209
	NA


Appendix 2 The Financial Data of Limit Underwriting Ltd. - Syndicate 0386
	Current LSA
	 5 / Stable

	Key financials

	Capacity
	339,890

	Gross Premium Written
	439,785

	Net Premium Earned
	367,443

	Pretax Profit incl.Unrealised gains and losses
	121,752

	Total Assets
	1,385,878

	Members' Balances
	127,793

	Balance Sheet
	

	Assets
	

	Bonds
	1,022,153

	Stocks and Shares
	12,332

	Participation in Investment Pools
	23,672

	Insurance Debts
	188,244

	Cash and Deposits
	24,610

	Other Assets
	114,867

	Total Assets
	1,385,878

	Liabilities
	

	Loss Reserve
	932,191

	Premium Reserve
	147,298

	Other Technical Reserves
	0

	Total Technical Reserves
	1,079,489

	Other Liabilities
	178,596

	Total Liabilities
	1,258,085

	Capital
	

	Members' Balances
	127,793

	Total Liabilities and Capital
	1,385,878

	Income Statement
	

	Underwriting Profit/Loss

	Capital
	339,890

	Gross Premium Written
	439,785

	Reinsurance Ceded
	-72,345

	Net Premium Written
	367,440

	Increase in Premium Reserve
	3

	Net Premium Earned
	367,443

	Net Losses Incurred
	-161,852

	Underwriting Expenses
	-41,951

	Commission Expenses
	-71,501

	Other Underwriting Income
	-9,658

	Underwriting Profit
	82,481

	Investment and Miscellaneous Profit/Loss
	

	Net Investment Income
	56,939

	Net Realised Gains
	-17,668

	Other Income
	0

	Pretax Profit excl. unrealised gains/(losses)
	121,752

	Unrealised gains
	1,329

	Pretax Profit incl. unrealised gains/(losses)
	123,081


Appendix 2 (continued)
	Ratio Report
	(%)

	Combined Ratio
	77.6

	Loss Ratio
	44

	Expense Ratio
	33.5

	Return on Revenue
	34.1

	Solvency Ratio
	81

	Premium Retention Ratio
	83.5

	Loss Retention Ratio
	92.4

	Reserves / NPW
	293.8

	Reserves / Capital
	362.6

	Receivables Ratio
	12.1

	Liquidity Ratio
	124.2

	Investment Yield
	4.7

	Investment Sensitivity
	412.5

	Business Lines
	(Gross Premiums Written)

	Accident and health
	711

	Motor (third party)
	1,180

	Motor (other classes)
	-19

	Marine, aviation and transport
	163

	Fire and other damage to property
	-364

	Third party liability
	397,038

	Credit and suretyship
	2,114

	Legal expense assistance
	0

	Miscellaneous
	257

	Total direct business
	401,080

	Reinsurance
	38,705

	Total business
	439,785

	Total
	1,280,650



































� Equitas Reinsurance Limited, a run-off agent, was established in 1996 to reinsure syndicates’ non-life liabilities for the years 1992 and prior. The ratings assigned to Lloyd’s are not applicable to Equitas (Standard & Poor’s, 2007).


� In 2008, Lloyd’s obtains A+ ratings from Fitch Ratings and Standard & Poor’s and an A rating from A.M. Best (the Society of Lloyd’s, 2008b). 


� See National Association of Insurance Commissioner, 2003, Lloyd’s: A Follow-Up Review by U.S. State Insurance Regulators


� Gujarati (1995) indicates that a high degree of collinearity as a VIFs in excess of 10.


� The description of the “chain of security” is previously stated in the Lloyd’s market of background section.


� The dependent variable Y takes on the value of 0 if the syndicate is assigned a LSA of 1; 1 if the syndicate is assigned a LSA of 2.


� The McFadden R-Squared is given by 1- (Log Likelihood of the model / Log Likelihood of restricted model).


� The pseudo R-squared measure for limited and qualitative dependent variable models.
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