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 Chapter Twenty
 Managing Credit Risk on the Balance Sheet

I. Chapter Outline

1. Credit Risk Management: Chapter Overview

2. Credit Quality Problems

3. Credit Analysis

a. Real Estate Lending

b. Consumer (Individual) and Small-Business Lending

c. Mid-Market Commercial and Industrial Lending

d. Large Commercial and Industrial Lending

4. Calculating the Return on A Loan

a. Return on Assets (ROA)

b. RAROC Models

Appendix 20A: Loan Portfolio Risk and Management, available on Connect or from your McGraw-Hill representative
II. Learning Goals

1.
Examine trends in nonperforming loans at commercial banks.
2. 
Understand the processes financial institutions use to evaluate a mortgage loan application.
3. 
Use a credit-scoring model.
4. 
Appreciate the analysis that is involved in mid-market commercial and industrial lending.
5. 
Analyze large commercial and industrial loans.
6. 
Calculate the return on a loan.
III. Chapter in Perspective

This chapter discusses methods of credit analysis and rate of return calculations on loans. Loans are the main line of business at depository institutions and finance companies. Credit problems in the loan portfolio are the primary cause of failure at lending institutions so the analysis of credit risk is of primary importance to many FIs.  An understanding of credit risk and credit analysis is useful regardless of whether one works in the credit department of a lender, or if one is involved in presenting loan applications on behalf of a corporate borrower, or even for someone who just wishes to increase their chances of success when seeking a personal loan.  Methods of credit evaluation differ for various types of loans and by the size of the borrower.  The primary concerns of credit analysis for four of the major types of loans are presented.  Calculating the rate of return on the assets invested for a loan with fees and compensating balances is presented as well as the newer risk adjusted return on capital model.  The appendix presents an application of modern portfolio theory to determine the best diversified loan portfolio.

IV. Key Concepts and Definitions to Communicate to Students

Junk bond





EBIT

GDS ratio





EAT

TDS ratio





Conditions precedent

Credit scoring system




LIBOR

Perfecting collateral




Prime lending rate

Foreclosure





Compensating balances

Power of sale





Minimum risk portfolio

RAROC model




KMV model

Base loan rate





Credit risk premium

5 Cs of credit





Loan policy

Appraisals





Liens

HLT loans





Extreme loss rate

FICO scores

V. Teaching Notes

1. Credit Risk Management: Chapter Overview

FIs in the purest form of their function are asset transformers (see Chapter 1).  They provide savers with low risk, liquid claims that savers desire and channel funds to borrowers by granting higher risk, less liquid loans to funds demanders.  To put it succinctly, FIs take peoples’ money and invest it in risky claims.  As such, the ability to assess, monitor and appropriately price the riskiness of loans is of paramount importance to many FIs.  Loan defaults must be written off against equity; thus, high levels of defaults can quickly impair an institution’s capital.
Teaching Tip: From a macroeconomic perspective a sound private banking system is necessary to appropriately price risk and allocate capital to its best uses.  It is rare for countries to generate substantial sustained economic growth without private internal capital allocation methods.  These methods usually center around the banking industry.  Sound banking systems are also often precursors to strong internal capital markets.    Japan’s protracted economic difficulties have been significantly worsened by the problems and lack of competitiveness of the Japanese banking system.  

U.S. FIs had significant credit problems in the 1980s and into 1990.  In the early 1980s problems in residential and farm mortgages, particularly in certain regions of the economy, led to the failures of many banks and S&Ls.  S&Ls had difficulties with junk bond holdings in the latter part of the 1980s.  Problems in commercial real estate and LDC loans developed and hurt the profitability of both the banking and thrift industries.  In the 1990s there were worries about high credit card debt levels, major defaults in Russia and moratoriums on debt repayments in Indonesia and Malaysia.  The end of the 1990s saw improvements in the credit quality of most bank loan portfolios however and the level of nonperforming loans (loans 90 days or more past due or not accruing interest) and loss reserves declined.  The recession in the early part of this century reversed these trends, but as the economy improved in the mid 2000s loss rates again fell, particularly on C&I loans as corporations improved their balance sheet positions dramatically and began to hold large cash balances.  Personal bankruptcy filings have continued to grow, but recent changes in bankruptcy laws slowed this trend until the financial crisis increased the number of bankruptcies (see Chapter 19 for data).  Overseas, in 2001 Argentina defaulted on $130 billion of government issued debt and in September 2003 defaulted on a $3 billion loan from the IMF.  In 2005 Argentina unilaterally announced it would pay only $0.30 per dollar on loans and bonds outstanding from its 2001 debt restructuring.  In June 2014 a U.S. court of appeals ruled that Argentina could not repay its restructured debt without paying in full the holdouts to the restructuring deal. Argentina refused to comply with the court order, but a settlement was reached in 2016.

Mortgage delinquency rates increased dramatically beginning in the last quarter of 2006 and remained high through 2007.  Foreclosure filings increased 93% in July 2007 from the same month in the prior year.  Insured institutions set aside a record $31.3 billion in provision for loan losses in the fourth quarter of 2007 and one quarter of all institutions larger than $10 billion reported a net loss for the quarter.  Institutions associated with subprime lending and those with significant trading activity had the largest earnings declines.  Net charge offs (NCOs) rose to 5 year highs in the fourth quarter as well reaching $16.2 billion, up from $8.5 billion in the fourth quarter of 2006.  NCOs on residential mortgages increased 144.2% and NCOs on home equity lines increased 378.4% while charge offs on credit card loans were up 33% and charge offs on loans to individuals increased 58.4%.
 This made the annual ROA at 0.86% the lowest since 1991.  In the first quarter of 2008 new loan volume in the riskier parts of the lending market fell dramatically with some parts of the market dropping upwards of 80%-90%.  These areas included collateralized loan obligations, loans funding LBOs and high yield bonds.  Banks were also beginning to restrict higher quality lending. For instance, as banks focused on capital restoration credit lines less than one year became increasingly popular as they carry lower capital requirements.
  
Losses from both on and off balance sheet claims resulting from the subprime crisis were over $2.3 trillion worldwide.  Net charge off rates reached record highs in the fourth quarter of 2008 at 1.95% and remained high in early 2009 at 1.94%.  The high loss rates led to the failures or buyouts of Countrywide and IndyMac Bank.  The seizure of IndyMac cost the FDIC between $4 billion and $8 billion and was the largest bank failure in over 20 years.  
FDIS Insured Commercial Bank failures by year (Source FDIC Historical Stats, 1st Quarter 2017)
	
	#

	2007
	`

	2008
	19

	2009
	120

	2010
	133

	2011
	84

	2012
	40

	2013
	23

	2014
	14

	2015
	8

	2016
	5


At the first quarter of 2017 there were 112 banks on the problem bank list with assets of $23.4 billion.
More recent net charge off rates from the Quarterly Banking Profile reveal improving credit conditions:

Net Charge-off Rates (NCOs) as of December 2010, 1st Quarter 2014 and 1st Quarter 2017
All FDIC insured institutions

	
	2010
	2014 
	2017

	Overall
	2.54%
	0.52%
	0.47%

	Real Estate
	1.96%
	0.24%
	0.04%

	C&I
	1.75%
	0.23%
	0.30%

	Consumer
	2.05%
	0.83%
	2.26%

	Credit Card
	10.08%
	3.26%
	3.54%


Every category improved significantly from 2010 to 2014 and overall NCOs were still lower in the first quarter of 2017. NCOs on Consumer loans and on Credit card loans had increased however as consumers began to borrow more starting in 2016.
The recent trends of Noncurrent Loan Rates and Quarterly Net Charge Offs from the FDIC Quarterly Banking Report from March 2017 show that both rates have normalized to pre-crisis levels. 
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2. Credit Analysis

Teaching Tip: Credit analysis is geared towards one decision, “Does the FI grant the loan?”  The purpose of credit analysis is to generate profitable loans that do not expose the lender to excessive amounts of risk.  The reason for the accept or reject decision should be clearly documented and the decision should be in accordance with the bank’s stated loan policy.  Criteria used must not be discriminatory; thus, the determinants of the decision cannot be race, gender, location, ethnicity or religious persuasion.  If the loan officer is to err, the errors should be conservative.  In the long run it will cost the lender much more to handle a failed loan than to incorrectly turn down a loan that would not have failed.  This is true because lending has asymmetric outcomes.  Distributions of returns on loans exhibit negative skewness.  Lowering credit quality tends to increase the negative skewness, although if the risk is priced this may also increase the average rate of return on the loan portfolio.  Regulators impose quality standards on lenders to help ensure they do not take on too much risk in attempting to increase the average return on the loan portfolio.
Teaching Tip: The bank’s loan policy includes the desired portfolio of loans by category and includes minimum credit standards such as collateral requirements and minimum ratios.  Other provisions include lending limits for certain loan officer positions, standards for grading loans, requirements for monitoring existing loans, policies on inside loans and the documentation required to evaluate a loan application.  Many banks now use standard application forms for each type of loan.  The loan officer will be trained in the specific form the bank uses.

Annual Average Noncurrent Loan Rate by Selected Type All  FDIC Insured Institutions 2002-2017 1st Qtrr
	Year
	Total Loans & Leases
	Total Real Estate Loans
	C&I Loans
	Credit Cards
	Other Loans to Individuals

	2017 1st Qtr
	1.34%
	1.82%
	1.21%
	1.32%
	0.52%

	2016
	1.49
	2.11
	1.30
	1.17
	0.53

	2015
	1.67
	2.75
	0.65
	1.09
	0.53

	2014
	2.19
	3.72
	0.56
	1.12
	0.74

	2013
	2.99
	5.04
	0.73
	1.26
	0.87

	2012
	3.87
	6.32
	1.03
	1.46
	1.03

	2011
	4.40
	6.74
	1.58
	1.80
	1.11

	2010
	5.17
	7.32
	2.76
	2.58
	1.30

	2009
	4.63
	6.05
	3.01
	3.45
	1.32

	2008
	2.28
	2.99
	1.19
	2.45
	0.99

	2007
	1.06
	1.24
	0.64
	1.97
	0.76

	2006
	0.73
	0.72
	0.70
	1.84
	0.69

	2005
	0.74
	0.64
	0.91
	1.74
	0.80

	2004
	0.88
	0.67
	1.51
	1.94
	0.94

	2003
	1.21
	0.84
	2.50
	2.02
	0.96

	2002
	1.37
	0.92
	2.83
	2.11
	0.95


Source: FDIC Historical Statistics, Loan Performance, https://www5.fdic.gov/idasp/advSearch_warp_download_all.asp?intTab=4
Note the large increase in noncurrent loan rates on Real Estate and Consumer loans beginning in 2007.  Banks with assets greater than $10 billion generally had higher rates of nonperforming loans.  Because all banks normally have about 50 to 60% of assets in loans and only about 10% in equity even small amounts of loan losses can quickly deplete equity.  Credit card noncurrent rates are higher than other loan types in normal market conditions, and this is one reason why credit card interest rates are typically significantly higher than for other loan types. 
Noncurrent loan rates have improved.  While U.S. banks were not significantly exposed to Greek debt during the euro crisis, they were heavily exposed to Spain, Ireland, Portugal and Italy with loans topping $120 billion in aggregate.  Thus, the euro crisis was a significant credit event for U.S. banks.  The so called London whale trades that went awry were attempts to limit credit risk exposure to the euro area and exploit credit spread differences with U.S. corporate debt.

a. Real Estate Lending

Residential mortgage applications are usually very standardized because of the active secondary market for these claims.  The two major factors in making the accept or reject decision for the mortgage loan are 1) the applicant’s ability and willingness to repay the loan and 2) the value of the borrower’s collateral.  In assessing the first requirement standard ratios and/or credit scoring models may be used.  The character of the borrower is also very important.  Character is assessed by examining the stability of the borrower as indicated by family status, time in residence, time in job, savings history, payment history and any personal knowledge the lender may have of the borrower.  Assessing character is essentially assessing two factors:

1. Whether the potential borrower is mature enough to manage credit, and 

2. Whether the borrower will consider the debt as a moral obligation that he or she will work hard to repay even if difficulties arise.

The second aspect of the first requirement is the borrower’s ability to repay the loan.  To assess sufficiency of income the lender may calculate the following ratios:

Gross Debt Service 

GDS = (Annual mortgage payments + Property taxes) / Annual gross income

The maximum for loan approval is usually 25% to 30%.

Total Debt Service

TDS = Annual total debt payments / Annual gross income

The maximum for loan approval is usually 35% to 40%.

Example:

A mortgage loan applicant has the following data:

	Gross Income
	Monthly Mortgage P&I Payment
	Annual Property Taxes
	Annual

Homeowner’s Insurance
	Other Debt Payments / year

	$175,000
	$3,500
	$4,500
	$950
	$29,000


GDS Ratio
=
(Annual mortgage payments + Property taxes) / Annual gross income

=
(($3,500*12) + $4,500) / $175,000 = 26.57%  

Conclusion: Pass

TDS Ratio 
=
Annual total debt payments / Annual gross income


=
(($3,500*12) + $4,500 + $950 + $29,000) / $175,000 = 43.69%

Conclusion: Fail

Based on these ratios the applicant would not be granted a loan because the TDS ratio is too high. 

Teaching Tip: I encourage students to meet with a loan officer or at least make phone contact once they are established in a job, even if they do not currently need a loan.  This helps establish the potential borrower (the student) in the mind of the loan officer as a mature person who is a professional to be taken seriously.

A credit score may be calculated to provide a broader assessment of the various factors that underlie the loan evaluation process.  A credit score is a mathematical model that uses loan applicant characteristics to assist the lender in deciding whether or not to grant the loan.  Credit scoring models can be developed by examining the characteristics of both good and bad loans the bank has previously made, and then attempting to ascertain what characteristics can be used to discriminate between the good and bad loans.  Typical credit scoring attributes include

· annual income, 
· a score based on TDS and or the GDS ratios, 
· history with the lender, 
· age, 
· whether the borrower’s residence is owned or not, 
· length of time in the current and prior residence and time in the current job, 
· credit history, etc.

Based on scores of past good and bad loans, the lender can establish a minimum credit score below which a loan will not be granted, an intermediate score where additional credit analysis is warranted and another level beyond which a loan will automatically be granted.  Credit scores provide objective, low cost, quick evaluation methods that are particularly suitable for smaller loan amounts that can utilize standard evaluation methods.  I have reproduced the form from Example 20-2 in the text.

[image: image1]
An individual with the following characteristics and credit scores would be approved for the mortgage.  (Note that my characteristics and total score are different from the text example.)
[image: image8.emf]Own/Rent   Own   Rent   Other   No  Info                  

25   15   10   17                  

Years at   Address   <.5   .5 - 2.49   2.5 - 6.49   6.5 - 10.49   >10.49   No  I nfo          

12   10   15   19   23   13          

Occupation   Professional   Semi - Prof   Manager   Office   Blue  Collar   Retired   Other   No  Info  

50   44   31   28   25   31   22   27  

Years on job   <.5   .5 - 1.49   1.5 - 2.49   2.5 - 5.49   5.5 - 12.49   12.5   Retired   No  Info  

2   8   19   25   30   39   43   20  

Department  Sto re/   Major Credit  Cards   None   Dept St   Maj CC   Both   No  answer   No  Info          

0   11   16   27   10   12          

Bank   reference   Checking   Savings   Check &  Sav   Oth er   No Info              

5   10   20   11   9              

Debt Ratios   *   <15   15 - 25   26 - 35   36 - 49   50+   No  Info          

22   15   12   5   0   13          

Num Inquiries   0   1   2   3   4   5 - 9   No  Record      

3   11   3   - 7   - 7   - 20   0      

Years in File   <.5   1 - 2   3 - 4   5 - 7   8+              

0   5   15   30   40              

Number of   Revolving  Trades   0   1 - 2   3 - 5   6+                  

5   12   8   - 4                  

%Balances   Available   *   0 - 15%   16 - 30%   31 - 40%   41 - 50%   >50%              

15   5   - 3   - 10   - 18              

Worst Credit   Derog   No Record   Any  Derog   Any Slow   1 Satisf   Lines   2 Satisf   Lines   3 Satisf   Lines          

0   - 29   - 14   17   24   29          

 


Teaching Tip: The decision to approve or reject many mortgage and small consumer loans is made very quickly.  Please don’t leave your students with the impression that this is a long drawn out process entailing meetings with a loan committee, etc.

Teaching Tip: The Federal Reserve requires that credit scoring criteria not be discriminatory.  Nevertheless age is used in credit scores.  This is presumably acceptable because older potential borrowers are normally assigned higher credit scores in that category.  Some credit scores assign a lower score for age brackets where the borrower is likely to have college age children.  Note that if the Justice Department continues to apply ‘disparate impact’ as a test of discrimination then usage of credit scoring models is likely to become problematic.
Verification of the applicant’s information is necessary and the loan application will grant the lender the right to check relevant sources.  Lying on a loan application will normally automatically result in a rejection.  
Teaching Tip: Lying on loan applications probably contributed to the subprime mortgage crisis.  First, originators used so called “low doc” and/or “no doc” loans where loan applicants did not have to provide verifying documentation for the loan application and/or the information provided was not verified.  Some lenders allegedly even encouraged applicants to falsify certain information such as income or debts to ensure the loan would be granted.  In most cases the loans were sold and there was no recourse to the loan originators as long as the first three mortgage payments were made on time.  The loans became euphemistically known as ‘liar’s loans.’
Standardized Credit Scoring Models

Standard FICO scores can be used to evaluate consumer and mortgage loans. FICO scores assess the following 10 characteristics to arrive at a score:

1. Major derogatory items on your report (bankruptcy, foreclosures, slow pay)

2. Time at present job

3. Occupation

4. Time at present address

5. Ratio of balances to available credit lines

6. Are you a homeowner?

7. Number of recent inquiries

8. Age
9. Number of credit lines on your report

10. Years you have had a credit in the credit bureau database

FICO scores run from 300 to 850 with the majority of scores between 600 and 800.  Scores of 720 or higher are usually sufficient to receive a good mortgage rate.  A credit score below 579 indicates a poor credit risk with about 61% of consumers with a score at or below this number defaulting. 
The actual complete FICO model is proprietary.  However according to the information from Fair Isaac on the Federal Trade Commission site found at http://www.ftc.gov/bcp/creditscoring/present/sld001.htm some of the scoring numbers used in FICO scores include the following:
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Teaching Tip: FICO states that payment history comprises 35% of the FICO score, amount owed is another 30%, length of credit history is 15%, new credit applications 10%, and ‘other’ factors such as a mixture of credit types counts for 10% of the total score.

The other major aspect of real estate credit analysis is the assessment of the value of the pledged asset and its suitability to serve as collateral.  The lender must ensure that the house is free and clear of any liens and all back taxes that could prevent seizure in the event of foreclosure or power of sale.
  This process is termed perfecting the interest in the collateral.  The lender must also ensure that the legal description is correct, which will normally require a current survey.  The value of the collateral will be assessed by an appraiser.

Teaching Tip: Some FIs use their own appraisers, but most hire independent appraisers.  Some appraisals are written up after only driving by the property, others involve more detailed inspections.  The appraisal process relies heavily on the sale price of nearby homes that are supposedly comparable properties.  This is one reason why one should not buy the most expensive house in the neighborhood.  

b. Consumer (Individual) and Small-Business Lending

Consumer loans are typically scored similarly to real estate loans.  There will be a greater emphasis on examining whether the individual has the capacity (cash flow) to repay the loan and on the individual’s character.  The credit scoring models are likely to reflect these different weights.

Evaluation of small business loans is more difficult.  Many young firms find themselves in financial difficulty at some point in their history.  Some FIs employ minimum time in business requirements to grant a loan, or may include the time in business in a credit scoring model.  Profitability on small business loans is generally not large considering the extra time and effort needed to evaluate the loan.  The ‘life blood’ of most small businesses is cash flow, and the credit evaluation process is likely to emphasize cash flow, the soundness of the business plan and the character of the borrower.

c. Mid-Market Commercial and Industrial Lending

Mid-market loans consist of loans to corporations with annual sales of $5 million to $100 million.  Loan maturity ranges from a few weeks to eight years or more and loan amounts range from very small amounts such as $100,000 to $1 billion or more to major corporations.  In mid-market lending on up, the evaluation process will normally be more detailed and require the lender to both objectively and subjectively evaluate the loan application.  Steps in the process may include:

· Meeting the applicant’s customers and suppliers, particularly if there is one or only a few major buyers or suppliers of the product or service.
· Procuring a credit history such as a Dun and Bradstreet report, etc.

· Application of the Five C’s of Credit:

· Character (see above)

· Capacity (cash flow to service the loan)

· Collateral:  There may be a specified maximum loan to value ratio in the loan policy.

· Conditions: Assessing the impact of changing economic conditions on the borrower’s ability to repay the loan.

· Capital: Assessing the adequacy of the borrower’s capital to prevent insolvency.

· The Five C’s may be assessed by asking the following questions about the given categories: 

· Production of marketable output (capacity and conditions):  

Are there stable supplies and costs of inputs?  For example, for lumber mills dependent on logging of federal lands, stability of supply has been lacking in recent years.  If applicable what are union wage demands and the probability of costly strikes.  What is the firm’s competitive advantage?  Is it a differentiated product with high markup?  These firms’ sales can be sensitive to the economy and technological and taste changes.  Firms producing near commodities rely on different advantages.  These may include supply procurement and distribution advantages or customer service, and/or economies of scale to maintain profitability.
· Management (character and conditions):

Is management trustworthy?  Have they been excessively ‘cooking the books?’  Has management cooperated with the loan officer’s investigation?  What is the employee morale and turnover rate?  How credible is the business plan?  (Does the firm plan at all!)   Is the firm likely to require additional financing over the loan period?  Are they aware of this?  Has the firm planned for financing of additional working capital if needed?  To what extent does the business rely on one or only a few key people who could not be easily replaced?  

· Marketing (conditions):

Is the firm in a growing industry or is stealing market share from competitors the only way to generate sales growth?  Has the firm allocated sufficient resources to marketing the firm’s product?  Excessive resources?  Is the firm at risk from losing distribution channels to competitors?  Is the firm dependent on sales to one or only a few countries?

· Capital (capital and collateral):

Does the firm have sufficient equity?  Do the firm’s managers have significant equity holdings to ensure they are concerned with firm performance?  What is the firm’s debt capacity?  How specific are the assets to the given borrower?  Are they useful only to firms in the same industry?

The statement of cash flows is a primary tool in assessing the capacity of a borrower.  The cash flow statement breaks down sources and uses of cash into cash flow from operations, from investment activity and from financing sources.  The lender will wish to assess that cash flow from operations is sufficient to service the potential loan.  A wise lender will ask for a schedule of actual cash disbursements and receipts.  The statement of cash flows does not provide this information.  Cash flow from operations are cash inflows and outflows that result from producing and selling the firm’s product or service including net income, depreciation and operations related working capital accounts such as changes in inventories, payables and receivables.  Cash flow from investing is cash from purchase and sale of fixed assets as well as cash from financial investing activities.  Cash flows from financing are cash flows that are related to changes in the financial accounts such as short and long term debt and equity.
The following balance sheet and income statement for a hypothetical loan applicant can be used to illustrate a simple statement of cash flows and ratio calculations.

	Change
	Assets
	2016
	2017
	Liabilities & Equity
	2016
	2017
	Change

	($60)
	Cash
	$170 
	$110 
	Accounts payable
	$135 
	$120 
	($15)

	$200
	Accounts rec.
	500
	700
	Notes payable
	1,200
	1,400
	$200

	($240)
	Inventory
	1,240
	1,000
	 Total current liabilities
	1,335
	1520
	

	
	  Total current 
	1,910
	1810
	Long-term debt
	2,005
	2,620
	615

	$1,500
	Fixed assets
	2,000
	3,500
	Common stock
	100
	200
	100

	
	
	
	
	Retained earnings
	470
	970
	500

	
	Total assets
	$3,910 
	$5,310 
	Total liab. & equity
	$3,910 
	$5,310 
	


	Income Statement 2017

	Sales
	$8,800.00 

	Costs
	($5,600.00)

	Depreciation
	($900.00)

	EBIT
	$2,300.00 

	Interest Expense
	($350.00)

	EBT
	$1,950.00 

	Taxes
	($760.50)

	Net Income
	$1,189.50 

	Dividends
	$689.50 

	Change RE
	$500.00 


	Summary Cash Flow Statement 2017

	A: Cash Flow From Operations
	$    2,464.50

	
	

	B.  Cash Flow From Investing
	($  2,400.00)

	
	

	C. Cash Flow From Financing
	($     124.50)

	
	

	D. Change in Cash
	($       60.00)


Notice that although the firm has positive earnings, cash decreased.  Ordinarily the loan applicant should have positive operating cash flows.  Cash from investing may be positive or negative, depending on the rate of return the firm is earning these investments may generate good growth.  In the case above the lender would wish to verify that the borrower will have sufficient return on investment the fixed asset increases to ensure that the firm will have adequate cash balances to repay the loan.  A trend of declining operating cash flows financed by cash flow from financing would be a red flag as this is probably not sustainable in the long run.  This would imply the firm is borrowing more (possibly from you) to sustain dropping profitability.
Various ratios may be analyzed:  The numbers are calculated from the data above.
· Liquidity ratios

· Current ratio = Current Assets / Current Liabilities
= 
1.19
· Quick ratio (acid test) = (Cash + Cash equivalents + Receivables) / Current Liabilities
=
0.53
These ratios measure the firm’s ability to pay its debts in the short run.  If the firm sells big ticket items, or has a large number of days sales in inventory, the quick ratio may be the better measure.  

· Asset management ratios

· Days sales in receivables = (Receivables ( 365) / Credit Sales
=
29
· Days in inventory = (Inventory ( 365) / Cost of Goods Sold

=
65
· Sales to fixed assets = Sales / Fixed Assets



=
4.40
· Asset turnover = Sales / Total Assets




=
1.66
Asset management ratios assess management’s ability to manage a given area of assets such as inventory or receivables.  High ratios may suggest problems in credit management or inventory management or simply low sales.  The turnover ratios measure the number of dollars of revenue generated per dollar invested in the given asset category.  Recall that the asset turnover ratio is a major input into ROE.

· Debt (long term solvency) ratios

· Debt to asset or total debt ratio = Total Liabilities / Total Assets
=
78%
· Times Interest Earned: EBIT / Interest Expense  =
6.57
· Cash flow to debt ratio = (EBIT + Depreciation ) / Debt
 =
77.3%

EBIT is earnings before interest and taxes, EAT is earnings after taxes

These ratios measure the firm’s ability to pay off its debts in the long run.  These need to be assessed in light of the earnings variability of the firm and industry norms. The text includes variations of the fixed charge coverage ratio.  Fixed charges may include interest, lease and sinking fund payments.  The minimum acceptable fixed charge ratio will be higher with greater cash flow variability.  At a minimum the cash flow to debt ratio should also be greater than the interest rate on the debt.  

· Profitability ratios

· Gross margin = Gross profit / Sales = 36%
· Operating profit margin = Operating profit / Sales = 26%
· Net profit margin = EAT / Sales = 13.5%
· Return on assets = EAT / Average total assets = 22%
· Return on equity = EAT / Total equity = 101.7%
· Dividend payout = Dividends / EAT = 57.9%
These ratios measure the firm’s ability to generate profitability (gross, operating or net) per dollar of revenue or per dollar of assets or equity.  The first three ratios measure management’s ability to control given expense categories.  The ROA and ROE ratios are guides to the firm’s rate of return on invested dollars.  In this case the profitability is very high, but so is the amount of reinvestment and even with the high profitability the firm had to borrow more money to pay a dividend.
Note that market ratios are often unavailable for this size firm.  

Other commonly used tools include common size and indexed statements in order to focus on comparisons with competitors or over time.

Teaching Tip: Software will provide the ratios to the loan officer automatically.  I have had discussions with a loan officer who indicated that the typical undergraduate or even MBA had a difficult time interpreting the ratios so it is worthwhile to ensure that students can not only calculate the numbers, but that they also know what they mean.

Midmarket loans on up usually require approval from a senior loan officer and his or her superior or a loan review committee.  These requirements will be in the loan policy.

Follow-up: The loan evaluation process does not end with loan approval.  In particular, before the actual draw down the lender will ensure that all ‘conditions precedent’ that may prevent the seizure of any pledged collateral have been cleared.  The lender must also monitor the conditions of the borrower and the collateral and review the credit needs of the borrower.  These reviews normally occur at least annually.  Some loans will also be spot checked randomly.  

Limits to Ratio Analysis

Ratio analysis has many limitations.  First, a ratio by itself tells very little, some benchmark of comparison is needed.  For many smaller loan applicant firms, benchmark data may not be available.  On the other hand, large firm loan applicants are often involved in multiple lines of business, and this can make ratio comparisons difficult as well because there is no one industry to use as a benchmark.  Differences in accounting treatments can lead to substantial differences in ratios, even if the lender’s management is not purposefully intending to mislead creditors as was the case at Enron, WorldCom, Adelphia and others.  Benchmark data may be found at Value Line Investment Surveys, Robert Morris Associates, Hoovers Online and MSM Money Web.  The FFIEC web site can also be used to generate peer data for comparison purposes.
d. Large Commercial and Industrial Lending

We normally picture the banker as the tight fisted Scrooge type to whom we have to prove we don’t really need the money before he or she is willing to lend to us!  In reality the market for lending to large corporations is quite competitive and the bargaining power of the bank lender is very limited.
  Large corporations have other funding alternatives, including the U.S. and foreign money and capital markets and other banks, both domestic and foreign.  Even though banks cannot often charge large fees to these borrowers, nor earn large spreads over costs on their loans, the loan amounts are large enough to make lending profitable.  In addition, lending activities may bring other business to the bank that generates substantial fee income.
  
Teaching Tip:

The growing overlap between commercial and investment banking creates a potential conflict of interest in credit evaluation.  A bank may pressure its own credit officials to grant more questionable loans in order to generate (or keep) the investment banking business of that loan applicant.  I do not believe that the ramifications of the FSMA have been fully appreciated by regulators and I believe that we can expect more problems (and scandals) in the future.

Credit analysis of large commercial borrowers entails the same process as described above in the analysis of mid-market borrowers, but there are some additional complicating factors:

· If the bank lends to a holding company whose assets are its investments in operating subsidiaries, the bank’s claim is subordinated to the debtors of the operating subsidiaries.  

· The corporate borrower is likely to be a large, diversified firm that operates in many locations, probably even in different countries and in various industries.  This greatly complicates the task of assessing the creditworthiness of the borrower.

Banks also have some advantages in lending to large corporate borrowers:
· Ratings agencies such as Moody’s and Standard and Poor’s provide information about the credit risk of the borrower.

· Market analysts such as Value Line, Hoovers and a plethora of Wall Street analysts provide current (albeit biased) forecasts of future earnings and growth prospects.

· Sophisticated credit scoring models have been developed for these firms:

· Altman’s Z-Score
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X1 = Working capital / Total assets

X2 = Retained earnings / Total assets

X3 = EBIT / Total assets

X4 = Market value of equity / Book value of long term debt

X5 = Sales / Total assets

The higher the Z-score, the lower the probability of borrower default.  A borrower with a Z-score less than 1.81 is considered to have high default risk, a Z score of 2.99 or more indicates low default risk and a Z–score between 1.81 and 2.99 indicates that the loan applicant’s default risk is indeterminate (i.e. the applicant cannot be classified as either high or low risk).
Altman Z example using the balance sheet and income statement data:
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The Z-score indicates the firm is not at risk of bankruptcy, assuming that the methodology is appropriate for this size firm.

Appropriate uses of a credit score model:

Credit scores are an analytical tool that can determine some of the differences between borrowers that previously defaulted versus borrowers who did not.  They can provide the lender with valuable information about whether a loan applicant closely resembles the profile of borrowers who have defaulted on prior loans.  This is especially useful in assessing the financial aspects of credit analysis, but it is weaker in assessing character and management strength. 

Credit scores can also assist in risk pricing and the establishment of loss reserves on accepted loans, and in any case can help provide the lender with quantifiable documentation about why an application was accepted or rejected.  Use of a credit scoring model alone to make a large credit lending decision would be inappropriate because this would ignore too many other relevant factors.

General limitations of credit scoring models include:

· A credit score model depicts caricatures of reality. In practice, there are many types of ‘default’ ranging from late payments to outright repudiation of debts.

· The weightings on the variables and the variables themselves are only statistical artifacts and are not theoretically based.  Consequently there is little reason to believe that the appropriate weights or even the variables are stable through time and across industries Geographical differences in the predictive ability of models have also been noted for some loan types.
· All models are simplifications of reality.  They ignore relevant factors such as the relationship the lender has with the borrower, the reputation of the borrower and a host of important macro factors.   A good example of this problem occurs if a bank is asked to engage in a highly leveraged transaction or HLT loan.  Credit scores and ratio analysis are likely to suggest rejecting the loan.  If the potential corporate borrower is an otherwise profitable major bank customer the bank may feel it must participate in the loan.  The loan may be syndicated to share the risk.  Bank refusals to participate in HLTs led to the development of the junk bond market.  Banks must weigh the loan credit risk against the risk of permanently losing customers as the borrowers become familiar with raising debt funds through a growing number of alternative methods.
· Finally there is no agency that collects data on the characteristics of both ‘good’ and ‘bad’ borrowers, although some FIs are now keeping and sharing this information, hence the development of better credit scoring models is hindered by a lack of data.

· Lying on applications continues to be a problem.  This requires verification of the information provided.

· Moody’s Analytics (KMV) credit scoring model:
The Moody’s model is based on option pricing.  The common stock of a corporate borrower can be viewed as a call option on firm value with an exercise price equal to the book value of the firm’s debt.  The ‘option’ feature is represented by the limited liability of common stock.  If the value of assets is less than the value of the debt the equity holders default. This is equivalent to not exercising the option.  If the value of the assets at debt maturity is greater than the value of the debt, the stockholders (owners) exercise the option on firm value by paying off the debt.  Using the value of the stock, it is possible to determine the underlying implied asset volatility and the market value of the firm’s assets.  With this data and the amount of debt, it is then possible to estimate the probability that the call option winds up in the money (no default) or out of the money (default).  The probability of default is called the ‘expected default frequency’ or EDF.  Moody’s provides EDFs for 60,000 public companies (and many more private ones) worldwide.  Simulations have shown that the Moody’s model outperforms both the Altman Z model and ratings changes by Standard & Poor’s.
  The Moody’s model will normally predict changes in default probability ahead of ratings because the EDFs are constructed using stock market data which is updated frequently whereas ratings evaluations occur only at periodic intervals such as quarterly or annually.  See for instance Text Figure 20-2 for changes in bankruptcy probability for a sample firm.

· In April 2009 the Credit Rating Agency Reform Act was passed.  The act gives the SEC regulatory authority over ratings agencies. 

Teaching Tip:

Ratings agencies have an inherent conflict of interest that may prevent them from downgrading a company as rapidly as firm or market conditions would imply; namely, the ratings agencies receive substantial fees from the companies they rate.  Empirical evidence has generally concluded that market prices of securities reflect the changing bankruptcy probability substantially sooner than ratings changes.  For instance, Enron was downgraded, but continued to be rated investment grade by Moody’s, S&P and Fitch as late as several weeks before it declared bankruptcy.  At the time, the stock’s price was trading at only $3 per share.
 It is increasingly obvious that the business model used by ratings agencies needs to be fixed.  In hindsight, the ratings agencies appear to have been unduly influenced by security issuers and investment bankers and/or have underestimated the riskiness of various firms and complex debt issues.  The government limits the number of ratings agencies which limits competition.  The securities issuers pay for the security rating, which creates an inherent conflict of interest. Negotiations between issuers and raters on the final ratings are also common.  Evidence indicates that security prices move ahead of ratings changes, so analysts are uncovering the information before the raters.  Obtaining and maintaining a rating appears to be some kind of ‘check off’’ procedure required, not an up to date analysis of the actual default risk of the security.  Historically, investors paid for the ratings rather than the issuers.  Perhaps we should return to that type business model.
3. Calculating the Return on a Loan

a. Return on Assets  (ROA) 

 (The traditional approach)
Factors that affect a FI’s return on a loan include:

· The base lending rate on the loan (BR)

· The credit risk premium (m)

· Fees earned as a result of the loan (e.g. origination fee and credit line fees)

· Whether the borrower repays in full on time
· The value of collateral and ease and cost of collections if the borrower defaults
· The nonprice terms and conditions on the loan (other than fees), e.g., compensating balance requirements
The base lending rate (BR) is the minimum rate required to hit a certain profit target, such as a markup over the lender’s cost of funds, it may be called the prime rate, although the meaning of the term prime rate has changed over time.  Historically the prime rate was the rate of interest a bank charged its best or ‘prime’ customers on loans of $1 million or more.  Subprime lending became common due to the competitiveness of the lending market and the prime rate term has evolved to mean the base lending rate.

Variable rate business loans are now very common, especially for loans with a maturity greater than one year.  In these cases loan rates may fluctuate with LIBOR or the bank’s prime rate.

Nonprice terms:

· Origination fee (f), usually no more than 1% of the loan amount and less for larger loans.
· Compensating balances (b) are non-interest bearing deposits that the borrower is required to hold at the bank while the loan is outstanding.  These may be a percentage of a credit line and/or the percentage of the drawdown on a credit line.

· Reserve requirements (RR) on the compensating balances.

If k is the gross return on the loan per dollar lent, or the bank’s gross ROA on that loan then 
[image: image4.wmf])]

RR

1

(

b

[

1

)

m

BR

(

f

1

k

1

-

-

+

+

+

=

+


Example 1:  A bank has a base lending rate of 8% (BR), and charges a certain customer a 110 basis point risk premium (m).  The bank also charges a 1% origination fee (f).  The bank requires the borrower to maintain compensating balances (b) of 7% of the loan amount.  The reserve requirement (RR) is 10% and the loan amount is $1 million.  
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 or k = 10.78%

Teaching Tip:

Total income to the bank (ignoring the timing of the receipts) is 

$
80,000 
= 
0.08 ( $1 million (base loan rate)

$
11,000 
= 
0.011 ( $1 million (credit risk premium)

$
10,000 
= 
0.01 ( $1 million (loan origination fee)

$
101,000 
= 
Total income
The amount of funds invested by the bank is:

 
$1,000,000

(the loan amount)

($
70,000
)
(the compensating balance)

 $
7,000  
(the bank’s reserve requirement on the compensating balance)

 $  
937,000
= 
Net funds invested
The gross ROA on the loan is then $101,000 / $937,000 = 10.78%.

These days the compensating balance requirement may be eliminated or the borrower may be allowed to meet the requirement with interest bearing time deposits.

Teaching Tip: If the fee and compensating balance requirements are more complicated, the above equation will not work.  For instance, banks may charge a fee for the unused portion of a credit line and may charge different compensating balances for the drawdown amount and the total line.  In these cases the concept remains the same, but the calculation method has to incorporate the different amounts involved and you can’t easily calculate the cost rate per dollar lent with the above formula.  The following example, the idea for which was drawn from Gardiner, Mills and Cooperman, Managing Financial Institutions: An Asset/Liability Approach, Dryden Press, 2000 illustrates this concept: 
Example 2: A corporate customer obtains a $1 million line of credit from a bank.  The customer agrees to pay a 9% interest rate and agrees to make compensating balances of 6% of the total credit line and 3% of the amount actually borrowed.  These will be held in non-interest bearing transactions deposits at the bank for one year.  The bank charges a 1% loan origination fee on the amount borrowed and a 0.25% commitment fee on the unused line of credit.  The expected draw down (loan amount) is 60% of the line for one year.  Reserve requirements are 10%. What is the expected rate of return to the bank?

$600,000 is the expected drawdown amount, and $400,000 is the unused portion of the line.  The numerator is comprised of the pretax income to the bank and the denominator is the funds lent net of compensating balances and reserve requirements on those balances.

Income to the bank: [($600,000 ( 0.09) + ($600,000 ( 0.01) + ($400,000 ( 0.0025)] = $61,000

Net funds lent [$600,000 – (0.90 (((0.06 ( 1,000,000) + (0.03 ( 600,000))] = $529,800

Gross ROA of loan
=
Income to the bank / Net funds lent



= 
$61,000 / $529,800 = 11.51%

As in the text this example ignores the timing effects of when the fees and interest are earned.
Teaching Tip: Example 3: The credit risk premium (m) can be set based on historical default rates on loans of this category and rates of return on defaulted loans.  For instance in order to earn the base loan rate of say 9% if the default history of a given loan category is as follows:

% of loans
Default experience
Rate of return on given category

98%

No default

     9% + m

1.5%

Limited default
     0%

0.5%

Total writeoff

-100%

The given credit risk premium required so that the average rate of return earned on this loan category is 9% can be found as 0.09 = (0.98((0.09+m)) + (0.015(0) + (0.005(-1) or  m = 0.0069, or m = 69 basis points.

Teaching Tip:  Conceptually a bank can calculate the ROE as well as the ROA on a loan. If a bank has 10% equity capital and lends out $100, only $10 of that loan is funded with equity.  If the bank earns 9% on the loan or $9 and the interest and noninterest cost to provide the loan is $7 then the bank nets $2 and earns an ROA of $2/$100 or 2% and a ROE of $2 / $10 = 20%.  If the bank has established a target ROA that is needed to hit a given ROE target as is illustrated in the Gardiner, Mills and Cooperman cite above, then it doesn’t really matter which measure is used.  A conceptual problem with both approaches is the lack of an objective risk adjustment for the loan.  For example, these approaches do not use any direct means to increase the required ROA or ROE for more risky loans.  The RAROC measure below attempts to add a risk adjustment.

b. RAROC Models

The risk adjusted return on capital (RAROC) originated by Banker’s Trust is now widely used instead of the ROA method of loan pricing presented above.  
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The numerator is the gross income on the loans (the numerator of the ROA model) minus the cost of funds.  The denominator is not the actual net funds invested.  Instead, the ‘amount of funds at risk’ is measured as the product of the extreme loss rate times the percentage of loans that are NOT eventually recovered in the event of default. The amount at risk can be estimated as 

Dollar value of the loan * Unexpected default rate * Loss rate given default 
Example 4: Continuing with Example 1 from above and adding the additional necessary information will illustrate how to calculate the RAROC:
The loan had income of $101,000.  Suppose the dollar cost rate (including interest and noninterest costs) of providing the loan is 10.3%.  The net loan amount was $937,000 so the dollar cost is thus $96,511 (=$937,000 ( 0.103).  Suppose that typical default rates on this loan type are 0.3% in a given year.  However, according to historical default rates, the 99th percentile, or the extreme loss rate, for this loan category is 3%.
  This means that the bank believes that in the worst case scenario (which in this case should happen only once every hundred years), 3% of the loans will default instead of the typical 0.3%.  Suppose further that based on historical data the bank can expect to eventually recover 25% of the loans that default.  One can now calculate the capital at risk per dollar lent under an extreme loss rate scenario as 0.03 ( 0.75 = 0.0225, or for the $1 million loan, the capital at risk is $22,500 = (0.0225 ( $1,000,000).  The RAROC is thus ($101,000 - $96,511) / $22,500 = 19.95%.  The RAROC is then compared to the lender’s ROE.  If the RAROC is greater than or equal to the lender’s ROE the loan is acceptable with the given terms.

Appendix 20A: Loan Portfolio Risk and Management (available on Connect or from your McGraw-Hill representative)
The appendix applies the principle of efficient diversification to determine the best diversified loan portfolios at given levels of rates of return.  In general, correlations of loan loss rates on different types of loans to different borrowers are likely to be low and substantial diversification benefits can be achieved by holding multiple loan types.  This also implies that the total risk of the loan portfolio is substantially below the sum of the risks of the individual loans.  One can use the efficient frontier methodology to theoretically determine the minimum risk loan portfolio.

Teaching Tip:  Loan policies will normally specify maximum loan amounts by loan type to help ensure diversification.  Lenders may also participate in loans originated by other FIs and achieve additional geographic diversification of the loan portfolio. 

VI. Web Links

http://www.federalreserve.gov/
Website of the Board of Governors of the Federal Reserve

http://www.fdic.gov/
The Federal Deposit Insurance Corporation website has net charge off rates for banks and thrifts.

http://www.moodyskmv.com/
The website of KMV corporation, the developer of the KMV option based credit scoring model.

http://www.americanbanker.com/
ABA website.

http://www.moodys.com/
Website of Moody’s Rating Agency.  Unfortunately there is not much available here without a subscription.

http://www.standardandpoors.com/
Website of Standard & Poor’s.  This is a better website than Moody’s and there is some data available here without a subscription.

http://www.wsj.com/  
Website of the Wall Street Journal Interactive edition. The web version of the well known financial newspaper can be personalized to meet your own needs.  Instructors can also receive via e-mail current events cases keyed to financial market news complete with discussion questions.

http://www.magnifymoney.com/blog/building-credit/know-different-credit-scoring-models297142540/
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VII. Student Learning Activities

1. Large banks are increasing internationally active lenders and investors.  How has the growth of international banking affected a bank’s overall portfolio loan risk? Defend your answer. 


2. Research the appraisal industry.  What does it take to become an appraiser?  What level of income can an appraiser expect to make at the entry level?  In ten years?


3. Go to http://www.epic.org/privacy/creditscoring/ and read the criticisms of credit scoring models.  How valid are the criticisms?  Should credit scoring not be allowed?  Is it inherently discriminatory?  Defend your answer.


4. At the website http://www.moodyskmv.com/ under Credit Origination Solutions report on what major loan related products are offered.


5. Go to FHLMC’s website and investigate what factors are important in their loan origination process.  You can find this information at the “Loan Prospector” subsection for the consumer.


6. Go to the Thomson Reuters LPC's Loan Market Scorecard website at https://www.loanconnector.com/NewsDisplay/NewsDocumentContent?PublicdocId=5062358.  .  Are issuances up or down from the prior period?  Why do you think this is the case?  Are rates on large corporate loans higher or lower than on mid-market loans?  What might be causing the difference?
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� 	Argentina says it has no team for talks in debt battle, by Alexandra Ulmer and Jorge Otaola, Reuters, June 19, 2014, http://www.reuters.com/article/2014/06/19/us-argentina-debt-idUSKBN0ET1RK20140619


�	Source: FDIC Quarterly Banking Profile


�	“1Q08 U.S. Loan Market Review: Been Down So Long It Looks Like Up To Me,” Press Release of the Loan Pricing Corporation, March 28, 2008, � HYPERLINK "http://www.loanpricing.com" ��www.loanpricing.com�.


� 	This site contains a PowerPoint presentation with details on the credit scoring model criteria and how the cutoffs are determined.  The presentation also compares data for high minority areas, presumably to demonstrate the model is not discriminatory with respect to minorities.  This source is no longer available as of . 2014.


� 	FICO Score Fact Sheet, http://www.fico.com/en/wp-content/secure_upload/FICO_Score_2775FS.pdf.


� 	Foreclosure is seizing the collateral in the event of non-repayment of the loan in exchange for discharging the debt. The power of sale is the process of seizing collateral and selling it to pay off the loan when the borrower fails to repay the loan.  In this case any excess sale value beyond the loan amount & costs would be returned to the mortgagor and if the sale value is not sufficient to discharge the debt the lender would then become an unsecured creditor for the difference.


�	Only by coincidence will the numerator of this ratio actually equal cash flow because it ignores changes in balance sheet accruals.


�	If you are a fan of old TV shows, picture Milburn Drydesdale instead of Scrooge.


�	Banks may act as a broker and dealer of swaps and foreign exchange, may provide trust services, finance their foreign trade activities, assist in raising capital overseas, underwrite public security offerings and provide advice about restructurings and investments, etc.


� For more information, see � HYPERLINK "http://www.moodyskmv.com/" �http://www.moodyskmv.com/�.


� See “Thoughts on Enron: What Happened, Why and How it Can Be Avoided Again,” Testimony of Frank Partnoy, Financial Engineering News, June/July 2002.


�	The percent of loans and the rates of return numbers should both be net of recoveries


�	Loan loss rates are not normally distributed.  They have limited upside returns and long tail downside risks.  Hence, a bank may wish to calculate the extreme loss rate using a number greater than two standard deviations below the mean in order to be sure they have the 99th percentile.  Bank of America has used 6(. 
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