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Financial Structure Change and Banking Income:

a Canada-U.S. Comparison

Abstract

Data suggest that the Canadian �nancial structure, and particularly indirect �nance

(e.g., banking), ha v e b ecome more mark et-orien ted. W e asso ciate this �nancial trend in

part with the regulatory c hanges that ha v e o ccured in Canada since the 1980s. Financial

in termediaries are increasingly in v olv ed with �nancial mark et activities |e.g. o�-balance

sheet (OBS) activities suc h as underwriting securities. F or this reason, w e analyze the

nonin terest income attributable to �nancial mark et activities. W e �nd that the v ariance

of Canadian banks' aggregate op erating-income gro wth is rising b ecause of the increased

con tribution of nonin terest income. This comp onen t is b y nature quite v olatile compared

to in terest income. Consequen tly , our analysis corrob orates the U.S. �ndings of Stiroh

2004, and Stiroh and Rum ble 2005: By con tributing to banking income v olatilit y , mark et-

orien ted activities do not necessarily yield straigh tforw ard div ersi�cation b ene�ts to Cana-

dian banks.

Keyw ords: R e gulatory changes, indir e ct �nanc e, noninter est inc ome, diversi�c ation
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1 In tro duction

Ov er the 1990s, Canadian businesses relied increasingly on �nancial mark ets as their primary source

of external funding (Calm � es and Dolar 2002, Calm � es 2004). Data displa y a trend to w ards a more

mark et-orien ted �nancial structure. In parallel, Canadian banks ha v e b ecome increasingly in v olv ed

with non-traditional activities, e.g. OBS activities. This trend is partly related to the regulatory

c hanges that o ccured in Canadian banking. It started after the 1980 banking legislation amendmen ts

and w as accen tuated after the 1992 amendmen ts. A complex com bination of legislativ e mo di�cations

(e.g. the Basle accords) and v arious mark et conditions explains the curren t situation.

In the U.S, Bo yd and Gertler (1994) observ e a similar shift in banking. Going a step further, Stiroh

(2004) and Stiroh and Rum ble (2005) in v estigate the consequence of the mark et-orien ted trend on

U.S. banking riskiness {as measured b y net op erating rev en ue v olatilit y . Surprisingly , these authors

�nd \little ob vious div ersi�cation b ene�t" from this ongoing phenomenon.

T o our kno wledge, the approac h prop osed b y Stiroh (2004) has not y et b een used to assess the case

of Canadian banking riskiness. Dionne and Harc haoui (2003) �nd that there is a p ositiv e relationship

b et w een regulatory capital standards and a bank's decision to engage in risky activities, notably se-

curitization with partial recourse. With a sim ultaneous equations mo del, the authors conclude that

securitization has a negativ e impact on the bank's capital ratios and that there is a p ositiv e link

b et w een securitization and bank risk. While their results relate to our argumen t, the authors fo cus

on credit risk. They do not frame banking riskiness in terms of income v olatilit y . D'Souza and Lai

(2003) fo cus on Canadian bank p ortfolio e�ciency and the impact of regional and industrial p ortfolio

concen tration. They �nd that geographical div ersi�cation could ha v e a p ositiv e impact on Canadian

banks, but that more div ersi�ed business lines and industries w ould b e somewhat detrimen tal to

banks' e�ciency . Ho w ev er, concen trating on on-balance sheet activities, the authors cannot fully

accoun t for �nancial mark et activities.

This pap er con tributes to the p ersp ectiv e held b y Stiroh (2004), Dionne and Harc haoui (2003)

and Stiroh and Rum ble (2005) regarding the curren t banking stance. Because non-traditional ac-

tivities tend to accoun t for an imp ortan t part of the banking business v olatilit y , w e in v estigate the

relationship b et w een �nancial structure c hange and banking riskiness, with a particular emphasis on

the increase in nonin terest income

1

activities. More precisely , our primary fo cus is the study of the

1

Nonin terest income is the income generated b y banks outside of their traditional activities { i.e., OBS activities
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natur e of the div ersi�cation asso ciated with mark et-orien ted activities.

This researc h o�ers a con tribution in addressing a delicate question: w ould the curren t trend

b e b ene�cial to Canadian banks? The question deserv es particular atten tion in the curren t con text

of Canadian banking. In v estigating this case migh t help shed some ligh t on the merger debate.

According to V an den Heuv el (2002), banks' capital distribution has an impact on the degree of

e�cacy of monetary p olicy . Therefore, c eteris p aribus , regulators could fa v or mergers that induce

b etter capital distribution within the banking system. According to D'Souza and Lai (2003), there

are also e�ciency gains asso ciated with geographical div ersi�cation. Therefore, c eteris p aribus , the

regulators could fa v or mergers that increase geographical disp ersion, fostering banking e�ciency .

Our preliminary results suggest that regulators w an ting to reduce the v olatilit y of banks nonin terest

income could consider mergers that minimize the non-traditional activities of the merged en tit y .

In this empirical study , w e argue that �nancial mark et activities do not necessarily pro vide div er-

si�cation b ene�ts to Canadian banks, in the sense that they con tribute to banks income v olatilit y .

W e �nd that the con tribution of nonin terest income to the v olatilit y of the aggregate net op erating-

rev en ue gro wth has increased since the early 1980s {and esp ecially in recen t y ears. This has nothing

to do with a bad dra w; instead, this p ersisten t increase partly coincides with a regulatory c hange in

the �nancial structure {particularly in the banking business. The next section describ es this c hange

and explains it in relation with the consecutiv e c hanges in regulation and mark et conditions. W e

establish that Canadian banks increasingly rely on non-traditional activities. Section 3 studies the

impact of this trend on banking.

Our empirical analysis suggests that Canadian aggregate bank rev en ue is v olatile b oth b ecause of the

increased reliance on nonin terest income and b ecause of the imp ortan t v olatilit y of this comp onen t.

In this section, w e also rep ort estimates suggesting that banking is pro cyclical with resp ect to b oth

GDP and the TSE, o wing in part to the in
uence of nonin terest income. The last section concludes

with a discussion on some p olicy implications and p ossible extensions of this study .

including mark et-related activities.
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2 The Change in the Canadian Financial Structure

When fo cussing on Canadian banking, our study rev eals that its structure is b ecoming more mark et-

based, with a greater prop ortion of �nancing b eing done through corp orate b onds and equit y . W e

analyze this banking trend in the con text of the Canadian legislativ e dev elopmen ts, b ecause regu-

latory c hanges help explain wh y and when �nancial in termediaries, esp ecially banks, b ecame more

mark et-orien ted. The regular revisions in Canadian �nancial legislation, the results of whic h are often

in
uenced b y mark et conditions, are usually follo w ed b y a series of �nancial inno v ations. In turn,

these �nancial inno v ations can p oten tially con tribute to a structural break in the nature of external

�nancing. Ob viously , the regulatory c hanges are endogenous, as they often accommo date the needs

of the �nancial system. Ho w ev er, it is reasonable to think that there is a direct relationship b e-

t w een the regulatory c hanges and the structure of the Canadian �nancial system (Calm � es and Dolar

2002, Calm � es 2004). In particular, these c hanges, along with the ev olution in the mark et conditions,

ha v e an impact on banking. In the follo wing section, w e asso ciate these regulatory c hanges to the

structural breaks and c haracterize the curren t Canadian banking trend.

2.1 The Regulatory Changes

The \sunset" clause of the Canadian Bank Act requires a p erio dic reassessmen t of the legislation

ruling the national c hartered banks. This clause led to signi�can t revisions whic h migh t ha v e help

foster bank pro�ts while also resp onding to the c hanges in mark et conditions. A priori, w e can also

think that the amendmen ts w ould create some div ersi�cation b ene�ts along the w a y . In an y case,

these legislativ e revisions and v arious mark et conditions w ere in timately in tert wined, and there is

little doubt that b oth con tributed to the c hange in the �nancial industry .

The 1980 amendmen ts w as the �rst of a series that had a p ersisten t e�ect on banks and other

�nancial institutions. It allo w ed banks to ha v e subsidiaries in di�eren t areas suc h as v en ture capital

and mortgage loans. In 1987 and 1992, banks en tered in to a range of new businesses suc h as new

OBS activities (see T able 1). Canadian banks w ere p ermitted to in v est in corp orate securities, and

to distribute go v ernmen t b onds. They made substan tial in v estmen ts in the securities business and

gained con trol of most in v estmen t dealers. Financial in termediaries w ere also allo w ed to conduct

brok erage activities.

Consequen tly , the �nancial structure is more mark et-orien ted, with a pronounced c hange asso ci-
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T able 1: The Amendmen ts in a Nutshell

1980 Subsidiaries are allo w ed, e.g. v en ture capital, mortgage loans

1987 Distribution of go v ernmen t b onds is allo w ed

In v estmen t in corp orate securities is allo w ed

Banks purc hase con trol of the in v estmen t dealers

Banks mak e in v estmen ts in the securities business

1992 Banks buy the trust companies

Banks are p ermitted to o�er in-house activities:

P ortfolio managemen t, in v estmen t advice etc.

1997 Up date and re�nemen t of the 1992 amendmen t

ated with the 1987 amendmen ts. The transition o ccurred b et w een 1987 and 1989, as bank customers

b egan to b e able to in v est in �nancial mark ets directly through their banks. The situation ev olv ed

further in 1992. Among other things, the 1992 amendmen t allo w ed banks to o�er a n um b er of

in-house activities suc h as p ortfolio managemen t and in v estmen t advice.

2.2 The Relativ e Decline of the Canadian Loan Business

In recen t y ears, the share of Canadian banks has b een stable relativ e to other lending institutions.

Ho w ev er, in relation to the amendmen ts, the �nancial institutions together ha v e b een losing mark et

share to the �nancial mark ets. In the 1990s, indirect �nancing sharply decreased

2

. Canadian �nancial

institutions ha v e b een exp eriencing a relativ e drop in loan business, from appro ximately 60 p er cen t

of external �nancing in the 1980s to just under 40 p er cen t in recen t y ears

3

. Figure 1 sho ws this

pattern quite clearly . W e construct a direct/indirect ratio b y dividing b onds, shares and other b y

loans extended b y �nancial institutions. The �gure displa ys a U-shap ed direct/indirect �nancing

ratio: the �nancial structure is curren tly c haracterized b y a trend to w ard a more mark et-orien ted

system, more pronounced since the implemen tation phase of the 1987 amendmen ts. More precisely ,

2

The o v erall picture do es not c hange m uc h when the same four series (loans, b onds, sto c ks, other) are expressed

relativ e to nominal GDP .

3

As illustrated in Figure 4 (in app endix), the trend in the Canadian �nancial structure is to w ards a more mark et-

based system.
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Figure 1: Direct/Indirect Priv ate Finance
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Note: The v ertical lines represen t the y ears in whic h signi�can t revisions of the Bank Act w ere made.

Source: Calm � es (2004).

the transition o ccurred b et w een 1987 and 1989, as banks' customers b egun to b e able to in v est in

�nancial mark ets directly through their banks.

2.3 St ylized F acts

It is quite understandable that regulatory c hanges, b y allo wing banks to en ter the brok erage business,

ha v e de facto initiated the gro wth of banks' non-traditional activities. As discussed b elo w, these

activities lik ely con tribute to Canadian banks prosp erit y .
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Figure 2: T otal Assets, Credit Equiv alen t, and Commercial Loans Extended b y Financial In terme-

diaries as a P ercen tage of Nominal Gross Domestic Pro duct
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Note: The v ertical lines represen t the y ears in whic h signi�can t revisions of the Bank Act w ere made.

Source: Calm � es (2004).

2.3.1 The Increase in Non-T raditional Activities

The gro wth in Canadian banks' total assets shares the same pattern as its U.S. coun terpart (Bo yd

and Gertler 1994). Of particular in terest is the gro wth in non-traditional activities (suc h as OBS

activities for example). These activities generate nonin terest income without relying on traditional

lending. In the last decades, nonin terest income has gro wn m uc h faster than net-in terest income.

This has b een particularly true since the 1992 (and 1997) Bank Act amendmen ts.

Surprisingly ho w ev er, non-traditional activities are sometimes o v erlo ok ed. One of the reasons migh t

b e the fact that nonin terest income activities, b y de�nition, are not rep orted as traditional lending,

so it is more di�cult to get a somewhat compatible �nancial indicator of bank activities in these areas.
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Consequen tly , as Bo yd and Gertler (1994), w e use the nonin terest income series to assess the

imp ortance of nonin terest income activities in term of assets

4

. W e transform the nonin terest income

series in to a credit equiv alen t series, as if this nonin terest income had b een generated from regular

assets. Figure 2 sho ws that, after the 1992 and 1997 amendmen ts, this �nancial indicator grew

rapidly . In recen t y ears, m uc h of the gro wth in total (adjusted) banks assets, on- and o�-balance

sheet, has actually come from nonin terest income. It is a global phenomenon taking place in Canada,

in the U.S. (Bo yd and Gertler 1994) and Europ e (Ra jan and Zingales 2003).

3 Analysis

While do cumen ting facts regarding the �nancial structure, w e ha v e established that regulatory

c hanges ha v e allo w ed the system to b ecome more mark et-orien ted. In particular, banks ha v e in-

creased their non-traditional businesses. Ho w ev er, little atten tion has b een paid to the consequence

of this situation in terms of div ersi�cation of Canadian banking. The aim of this section is to pro vide

a preliminary analysis of this question, with a particular fo cus on banking income.

3.1 Summary Statistics

Tw o t yp es of data are used in our analysis: the banks' consolidated mon thly balance sheet data and

the quaterly consolidated statemen t of income collected b y the O�ce of the Sup erin tenden t of Fi-

nancial Institutions Canada. Aggregate lev els for balance sheet data are tak en from the Banking and

Financial Statistics (Bank of Canada, T ables C1 and C2). F or statemen t of income, w e rely on the

same source (T able K2). Both t yp es of data are on a quaterly frequency from 1983:Q1 to 2002:Q4,

the longest p erio d a v ailable on a consisten t basis, de
ated with the GDP de
ator (1997=100) and

seasonally adjusted. Nonin terest income is a heterogenous aggregate that includes di�eren t activities:

trading income, gains (losses) on instrumen ts held for other than trading purp oses, �duciary income,

service fees, in v estmen t banking related fees, insurance, and other fees and commisions. In practise,

w e substract net in terest income from net op erating income to retreiv e the aggregate series.

4

Bo yd and Gertler (1994) implicitly assume a p erfect maping b et w een OBS activities and nonin terest income. Since

nonin terest income actually in v olv es some on-balance sheet items, the metho d only pro vides an appro ximate indicator

of OBS activities.
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T able 2: Canadian and U.S Banks Net Op erating Rev en ue b y Source and Y ear

1980 1990 2000

Canadian Banks Lev el % Lev el % Lev el %

Net Op erating Rev en ue 15.7 100 22.97 100 52.52 100

Net In terest Income 12.41 79.0 15.86 69.0 23.01 43.8

Nonin terest Income 3.29 21.0 7.11 31.0 29.351 56.2

U.S banks

Net Op erating Rev en ue 123.4 100 196.9 100 333.7 100

Net In terest Income 98.2 79.6 132.9 67.5 188.9 56.6

Nonin terest Income 25.2 20.4 64.0 32.5 144.8 43.4

Note: In 1997 national currencies ($b).

The b ottom panel is tak en from Stiroh (2004).

T o facilitate a comparison with the U.S. exp erience, T able 2 sho ws the breakdo wn of net op erat-

ing rev en ue for Canadian banks for 1980, 1990 and 2000. Net op erating rev en ue, net in terest income

and nonin terest income are rep orted. Net Op erating Rev en ue is the sum of net in terest income and

nonin terest income. Net in terest income comprises in terest income min us in terest exp ense, b efore

loan loss pro visions. In terest income includes income from in terbank dep osits, go v ernmen t and cor-

p orate b ond and securit y holdings, loans and other in terest-earning assets. In terest exp ense includes

in terest paid on dep osits, sub ordinated debt and other in terest b earing liabilities.

As sho wn in T able 2, aggregate nonin terest income of Canadian banks has increased as a share of

net op erating rev en ue, from 21% in 1980 to 31% in 1990 to 56.2% in 2000. The trend iden ti�ed

b y Bo yd and Gertler (1994), Stiroh (2004) and Stiroh and Rum ble (2005) for the U.S is ev en more

pronounced in Canada. On the other hand, net op erating rev en ue of U.S. banking is more than six

times that of the Canadian banking. Ho w ev er, in Canada, it has more than tripled in the last couple

of decades, from $15.7b to $52.52b, whereas in the U.S. the increase has b een more mo derate, from

$U.S.123.4b to $U.S.333.7b.

One explanation of the di�erence b et w een the t w o coun tries comes from the ev olution of Cana-

dian nonin terest income share. In Canada, the p ercen tage of net op erating rev en ue attributable to

8



nonin terest income has increased signi�can tly , while the increase in the U.S. w as more mo derate.

This result suggests that, in recen t episo des, the increase in net op erating rev en ue ha v e b een mainly

driv en b y the increase in the nonin terest comp onen t. This is consisten t with the observ ation that

net op erating rev en ue increase has b een greater in Canada than in the U.S.

In this con text, it is particularly in teresting to in v estigate whether the increased con tribution of non-

in terest income to net op erating rev en ue is a \neutral" substitution (in terms of risk) or not. What

follo ws is then an assessmen t of net op erating rev en ue v olatilit y .

3.2 Banks Income V olatilit y: a Canada-U.S. Comparison

W e exp ect that an increased v olatilit y coincides with a gro wing share of �nancial mark et activities.

This should b e the case since nonin terest income tends to b e more v olatile than the net in terest

income comp onen t of net op erating rev en ue (cf Figure 5 in app endix). So, if nonin terest income

increasingly con tributes to banks rev en ue, then it can b e susp ected that it increases 
uctuations in

net op erating rev en ue as w ell. The analysis carried b elo w in v estigates this idea.

In this analysis, it helps think of net op erating rev en ue as a p ortfolio comp osed of t w o t yp es of

assets. First, a bank's regular assets generate net in terest income. Second, a bank's asset equiv alen t

yields nonin terest income. A standard examination of the v olatilit y of aggregate return of this kind

of p ortfolio w ould require some asset equiv alen t indicator of non-in terest income. Instead, follo wing

Stiroh (2004) and Stiroh and Rum ble (2005), w e consider a direct approac h based on a mo di�cation

of the standard p ortfolio analysis. Rather than computing a regular decomp osition of return v olatil-

it y and rely on some asset equiv alen t series, w e directly compute a decomp osition of p ortfolio gr owth

v olatilit y .

In standard p ortfolio theory , the v olatilit y of a p ortfolio aggregate return is a function of the v olatil-

ities of eac h of its comp onen ts, and also a function of their co v ariance. Hence, adapting this idea

to banks' rev en ue b oils do wn to sp ecifying the v olatilit y of the gro wth rate of net op erating rev en ue

( N O R ) as the w eigh ted a v erage of the v ariance of the gro wth rate of nonin terest income ( N O N I N )

and of the v ariance of the gro wth rate of net in terest income ( N I ), plus the co v ariance b et w een these

t w o comp onen ts. More precisely , since N O R = N O N I N + N I w e ha v e:

�

2

d ln( N O R )

= �

2

�

2

d ln ( N O N I N )

+ (1 � � )

2

�

2

d ln( N I )

(1)

+2 � (1 � � )co v( d ln ( N O N I N ) ; d ln ( N I ))
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T able 3: Decomp osition of the V ariance of Net Op erating Rev en ue, Canada v ersus U.S.

1984:Q1 to 1989:Q4 1990:Q1 to 2001:Q3

Canadian Banks Av erage V ariance Con tribution Av erage V ariance Con tribution

Share to V ariance Share to V ariance

Net Op erating Rev en ue 16.6 27.4

Net In terest Income 0.74 19.5 10.7 0.60 10.0 3.6

Nonin terest Income 0.26 28.9 2.0 0.40 101.7 16.3

Co v ariance 9.3 3.6 2.8 1.3

Correlation 0.39 0.09

U.S banks

Net Op erating Rev en ue 50.4 46.2

Net In terest Income 0.72 100.2 51.9 0.63 14.2 5.7

Nonin terest Income 0.28 228.9 18.2 0.37 259.1 35.8

Co v ariance -29.0 -11.7 5.6 2.6

Correlation -0.19 0.09

Note: The b ottom panel is tak en from Stiroh (2004).

where � = N O N I N = ( N I + N O N I N ) is the share of nonin terest income in banks' net op erating

rev en ue, (1 � � ) is the share of net in terest income, and the gro wth rate of eac h v ariable is sim-

ply its l og total di�eren tial. The con tribution of nonin terest income is then captured b y the term

�

2

�

2

d ln( N O N I N )

. The in tuition b ehind this equation is straigh tforw ard. The o v erall v ariance of the

endogenous v ariable will increase with the gro wth of nonin terest income share and v olatilit y if non-

in terest income is more v olatile than net in terest income. F urthermore, if the co v ariance b et w een the

t w o explanatory v ariables (the gro wth rate v olatilities of nonin terest income and net in terest income)

is p ositiv e then this directly increases further the v ariance of bank rev en ue gro wth. Ho w ev er, as long

as the co v ariance is not one, the trade-o� b et w een net op erating rev en ue gro wth and v olatilit y can

impro v e b ecause the standard deviation of the v olatilit y of net op erating rev en ue gro wth rate is less

than the w eigh ted a v erage of the t w o exogenous v ariables.

T able 3 sho ws results for the comp onen ts of equation (2) for the p erio ds 1984:1 to 1989:4 and
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1990:1 to 2001:3. W e tak e the same p erio ds as Stiroh and Rum ble (2005) to enable a direct com-

parison with the U.S. exp erience. F or eac h p erio d, the �rst sub columns displa y � , the a v erage of

the shares of nonin terest income o v er the p erio ds, and 1 � � (for net in terest income). The second

sub columns pro vide the v ariances, co v ariance and correlation, while the third sub columns giv e the

share-w eigh ted v ariances {i.e. the con tribution to the o v erall v ariance of net op erating rev en ue.

T able 3 pro vides a comparison b et w een the estimates of the t w o coun tries. In the U.S., bank rev en ue

has b ecome less v olatile as the v ariance of net op erating rev en ue gro wth fell from 50.4 to 46.2, but the

di�erence is not signi�can t. Con trary to the �nding in the U.S., the v ariance of net op erating rev en ue

actually incr e ase d in Canada, from 16.6 for 1984:1-1989:4 to 27.4 for 1990:1-2001:3. This increase

comes essen tially from an increase in the v ariance of nonin terest income, an increase substan tially

larger than the one observ ed in the U.S. Indeed, for Canada, the v olatilit y of nonin terest income

gro wth rate w en t from 28.9 in the �rst p erio d to 101.7 in the second p erio d, whereas in the U.S. it

increased from 228.9 to 259.1 only

5

.

Another dimension along whic h the Canadian exp erience is di�eren t comes from the gro wth in � .

In Canada, the nonin terest income comp onen t is more v olatile than its U.S. coun terpart and gro wing

more in relativ e size. The di�erence ho w ev er is not v ery large on a v erage. In Canada, the share

increased from 26% to 40%, whereas it increased from 28% to 37% in the U.S. Hence, the fact that

net op erating rev en ue is more v olatile in Canada comes mainly from the fact that the nonin terest

income comp onen t is more v olatile than in the U.S., and, to a minor exten t, it also comes from the

fact that the rise in nonin terest income share has b een sligh tly more pronounced than in the U.S.

Regardless of the coun try considered, the increased v olatilit y in nonin terest income leads to a

greater con tribution of this comp onen t to the o v erall v ariance of net op erating income gro wth (from

18.2 to 35.8, and 2.0 to 16.3 in the U.S. and Canada, resp ectiv ely). Should the v olatilit y in net

in terest income ha v e b een increasing instead of decreasing, the net op erating income w ould ha v e

b een ev en more v olatile. In the U.S., this v olatilit y came do wn from 100.2 to 14.2. By con trast, in

Canada, it decreased from 19.5 to 10.0 only . In other w ords, if Canada has exp erienced a relativ e

increase in bank rev en ue v olatilit y , it is b oth b ecause nonin terest income has con tributed more to this

v olatilit y , but also b ecause the decrease in net in terest income v olatilit y has b een far less pronounced

than in the U.S.

5

Stiroh (2004) �nds this di�erence to b e not statistically signi�can t.
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In the U.S., b ecause the co v ariance b et w een net in terest income and nonin terest income actually

increased from -29.0 to 5.6, Stiroh (2004) argues that there has b een no clear div ersi�cation b ene�ts

in the U.S. across the t w o p erio ds. In that resp ect, the case of Canada is more complicated to

analyze. On the one hand, w e observ e that the v olatilit y of bank rev en ue partly stems from the

v olatilit y of nonin terest income. On the other hand, the co v ariance b et w een the t w o comp onen ts of

net op erating rev en ue has decreased b et w een the p erio ds 1984:1 to 1989:4 and 1990:1 to 2001:3. This

is the opp osite of what happ ened in the U.S.

3.3 Income V olatilit y of Canadian Banks

F or this reason, w e in v estigate the ev en tual in
uence of the c hoice of the time p erio ds. T able 5

lo oks further in to the v ariance decomp osition o v er shorter sub-p erio ds. It rep orts results for 1983

to 1987, 1988 to 1992, 1993 to 1997 and �nally 1998 to 2002 -i.e time in terv als corresp onding to

di�eren t legislativ e p erio ds. The �rst observ ation to note is that the decrease in co v ariance b et w een

the nonin terest income and net in terest income comp onen ts o ccured in all sub-p erio ds. 1993 to 1997

is a p erio d for whic h w e can argue that there has b een some div ersi�cation b ene�ts. In this p erio d,

the v olatilit y of Canadian bank rev en ue w as lo w er and the co v ariance b et w een its t w o comp onen ts

w as sligh tly negativ e.

Ho w ev er, the v ariance of net op erating rev en ue gro wth increased more during the last p erio d. Not

surprisingly , this increase coincides with a large increase in the v ariance of nonin terest income gro wth,

as its correlation with net op erating rev en ue b ecame p ositiv e again.

While the co v ariance b et w een the t w o comp onen ts of the v olatilit y of Canadian bank rev en ue

gro wth has decreased, bank rev en ue gro wth v olatilit y is clearly impacted b y nonin terest income

activities. More imp ortan tly , there do es not seem to exist straigh tforw ard div ersi�cation b ene�ts

asso ciated with mark et-orien ted activities, as the co v ariance b et w een net in terest income and non-

in terest income is actually p ositiv e most of the time. F or example, trading income con tributes to

banking rev en ue without adding m uc h in terms of div ersi�cation -its correlation with net in terest

income is almost zero.

T o further assess the v olatilit y of Canadian banks net op erating rev en ue, a complemen tary anal-

ysis consists in analyzing the comp osition of nonin terest income. Ob viously , the goal here is to �nd
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out whic h comp onen t of nonin terest income is driving its v olatilit y (and consequen tly the v olatilit y

of bank rev en ue). T able 6 (cf app endix) sho ws this for the p erio d 1998 to 2002 (data for some

nonin terest income items is only a v ailable since 1998). Gains and losses from transaction is the most

v olatile comp onen t of nonin terest income. One of the reasons for this is that gains and losses are

calculated based on b o ok v alue of the assets, as opp osed to mark ed-to-mark et in the case of trading

income for example.

Moreo v er, and consisten t with the results obtained for the U.S., trading income is one of the ma jor

con tributors to nonin terest income v olatilit y . Ev en though trading income share of total rev en ue b e-

fore pro vision accoun ts only for 6.5% of total rev en ue, its v olatilit y is quite substan tial (1311.0 o v er

the p erio d). T able 6 also rep orts the co v ariance and correlation b et w een comp onen ts of nonin terest

income and net in terest income. T rading income is the least (negativ ely) correlated, while service fees

is one of the most p ositiv ely correlated with net in terest income. Insurance and in v estmen t banking

(and �duciary income to less exten t) displa y a negativ e correlation with net in terest income -hence

suggesting p oten tial div ersi�cation b ene�ts from these three business lines.

Ov erall, the v olatilit y of banks rev en ue is imp ortan tly explained b y the gro wth, (b oth in share

and v olatilit y), of the nonin terest income comp onen t, and it is particularly driv en b y the v olatilit y of

trading income. Ho w ev er, there is no clear indication of div ersi�cation b ene�ts for Canadian banks,

and the puzzle iden ti�ed for the U.S. seems to prev ail in Canada to o.

3.4 Bank Rev en ue Fluctuations

Despite these observ ations, there migh t b e p ossible explanations of the banks' increased in v olv emen t

in nonin terest income activities. F or example, the trend could b e related to the b elief that nonin ter-

est income ma y b e less pro cyclical and hence ma y bring div ersi�cation b ene�ts. It is p ossible that

economic cycles lead to more 
uctuations in loan demand than in the demand for a bank's other

business lines. F or example, while the demand for loans ma y decrease in an economic do wn turn,

the demand for safe dep osit b o xes ma y b e quite constan t regardless of economic cycles. As a result,

nonin terest income ma y pro vide a bu�er against cyclical e�ects. T o c hec k this prior, w e study the

correlation b et w een di�eren t t yp es of bank rev en ues and economic cycles in sev eral w a ys.

As a �rst step, w e lo ok at the dynamic correlations b et w een eac h t yp e of bank rev en ue and GDP

gro wth. W e also lo ok at the correlation b et w een bank rev en ue and the sto c k mark et to in v estigate

13



whic h t yp e of bank rev en ue is more a�ected b y 
uctuations in the �nancial mark ets. The results

of this exp erimen t are presen ted in T able 4. As sho wn in the middle column, the con temp oraneous

correlations b et w een all t yp es of bank rev en ue and GDP gro wth are p ositiv e, indicating that b oth

in terest income and nonin terest income are to a certain exten t pro cyclical. Although quite small in

absolute v alue, the correlation is m uc h stronger b et w een nonin terest income and output than b et w een

net in terest income and output. This casts doubts ab out the assumption that nonin terest income

is less a�ected b y economic cycles. While the p ositiv e relationship holds also b et w een the leads of

GDP gro wth and banks' rev en ue, the sign of the correlation b et w een the lags of GDP gro wth and

bank rev en ue is less clear.

Giv en our previous �ndings, w e w ere not surprised to see that the con temp oraneous correla-

tions b et w een bank rev en ues and sto c k mark et gro wth are also p ositiv e and stronger than those

b et w een bank rev en ues and GPD gro wth. The con temp oraneous correlations are on a v erage four

times stronger than those b et w een bank rev en ues and GDP gro wth. This suggests that bank rev-

en ues are more in tandem with the sto c k mark et than with the business cycles, b ecause of nonin terest

income, whic h sho ws the highest same-p erio d correlation (0.232) with sto c k mark et gro wth. The cor-

relation b et w een the �rst lag of TSE gro wth and nonin teret income is also p ositiv e and quite high

(0.337) compared to other correlations. gains.

3.4.1 Time Series Analysis

In order to further study the relationship b et w een the nature of bank rev en ue and exogenous sho c ks

(business cycles and �nancial mark et 
uctuations), w e use the follo wing mo del:

dl nY

t

= � +

4

X

i =1

�

i

dl nY

t � i

+

4

X

j =0

�

j

dl nX

t � j

+ �

t

;

Here Y

t

is one of the three measures of bank rev en ue (total rev en ue, net in terest income, and nonin ter-

est income). X is GDP or TSE. W e th us ha v e a total of six regressions to run. Unit ro ot tests suggest

that all v ariables used are nonstationary , so they are mo deled in �rst di�erence. In a lag selection

pro cess, w e start with six lags and include lagged v alues of eac h v ariable up to the last signi�can t lag.

The exp erimen t is based on aggregate bank data from 1983:Q1 to 2002:Q4, with all v ariables ex-

pressed in logged di�erence (*, **, and *** denoting signi�cance at 1%, 5% and 10%, resp ectiv ely).

The individual co e�cien ts and their join t signi�cance lev els are rep orted in T able 7 (cf app endix).
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T able 4: Dynamic Correlation b et w een Bank Rev en ue, GDP and Sto c k Mark et Price

k=3 k=2 k=1 k=0 k=-1 k=-2 k=-3

Correlations with TSE(t-k)

T otal Rev eue 0.038 -0.138 0.216 0.214 -0.013 0.093 0.017

Net In terest Income 0.004 -0.125 -0.160 0.077 0.018 0.032 0.020

Nonin terest Income 0.012 -0.084 0.337 0.232 -0.044 0.093 -0.016

Correlations with GDP(t-k)

T otal Rev eue 0.020 0.068 -0.057 0.052 0.093 0.060 0.096

Net In terest Income 0.072 -0.073 -0.244 0.018 0.015 0.015 0.037

Nonin terest Income -0.046 0.131 0.043 0.057 0.108 0.079 0.119

As exp ected, nonin terest income is p ositiv ely and signi�can tly related to TSE and GDP gro wth, con-

�rming that this t yp e of rev en ue is pro cyclical and strongly a�ected b y �nancial mark et 
uctuations.

In con trast, the co e�cien ts on GDP and TSE are negativ e in the net in terest income equation, help-

ing to o�set somewhat the p ositiv e relationship b et w een nonin terest income and exogenous sho c ks.

This �nding do es not supp ort the idea that nonin terest income ma y b e less pro cyclical than net

in terest income and help smo oth the e�ect of 
uctuations on bank rev en ue. The impact that the

sto c k mark et has on nonin terest income is so large that regardless of the negativ e impact on net

in teret income, total rev en ue is p ositiv ely related with the sto c k mark et. Instead, the results of this

exp erimen t seem to supp ort our earlier �nding that the banks' in v olv emen t in nonin terest income

activities, suc h as mark et-orien ted activities, ma y lead to higher v olatilit y in bank rev en ue. They

also reinforce our previous �nding that nonin terest income ma y con tribute more to the v olatilit y of

net op erating rev en ue than net in terest income.

Ov erall, TSE gro wth is more signi�can t in explaining the three t yp es of bank rev en ues than GDP

gro wth. In the regressions using GDP as the explanatory v ariable, only nonin terest income is sig-

ni�can tly explained b y GDP gro wth. In the regressions using TSE as the explanatory v ariable, all

three t yp es of rev en ue are signi�can tly explained b y TSE gro wth. More imp ortan tly , w e �nd that

net in terest income is negativ ely correlated with TSE gro wth, while total rev en ue and nonin terest
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income are p ositiv ely correlated with TSE gro wth

6

. The R-square measures suggest that the total

rev en ue and nonin terest income equations using TSE as an explanatory v ariable ha v e a b etter �t

than the equation using GDP .

These �ndings are consisten t with those of our earlier exp erimen ts in that bank rev en ue, esp ecially

nonin terest income, is more related to the sto c k mark et than output gro wth, and that, in this resp ect,

nonin terest income do es not bring signi�can t div ersi�cation b ene�ts.

T o in v estigate the relationship b et w een bank rev en ue and macro economic v ariables it is also use-

ful to complemen t the analysis with a v ector autoregression (V AR) approac h and study the impulse

resp onse functions of a bank's income to a sho c k to GDP and to the TSE. W e include three v ariables,

GDP (or TSE), net in terest income and nonin terest income in to a V AR. Since the t w o macro economic

v ariables are most lik ely to b e exogenous to bank rev en ue, they are placed �rst in the ordering. The

ordering b et w een net in terest income and nonin terest income is less ob vious. W e presen t the results

where net in terest income is placed b efore nonin terest income

7

. The V AR is estimated in logged

di�erences using data from 1983:Q1 to 2002:Q4. The lag lengths of t w o and four for the mo dels with

GDP and with TSE, resp ectiv ely , w ere determined b y a join t maxim um lik eliho o d test

8

.

Figure 3 sho ws the impulse resp onse functions (IRF) of nonin terest income gro wth and net in-

terest income gro wth to a one-p ercen t inno v ation to GDP gro wth and to TSE gro wth. The top t w o

graphs sho w the impulse resp onse functions of nonin terest income gro wth and net in terest income

gro wth to a one-p ercen t sho c k to TSE gro wth. The resp onse of nonin terest income gro wth to the

sho c k is m uc h more pronounced than that of the net in terest income gro wth. In the �rst t w o quarters

after the one-p ercen t sho c k to TSE gro wth, nonin terest income increases b y t w o to three p ercen t.

The follo wing resp onse is in general p ositiv e. In con trast, a sho c k to the TSE gro wth leads to an

o v erall negativ e resp onse in net in terest income. The resp onse is also quite close to zero.

The b ottom t w o graphs are the results from a transitory sho c k to GDP gro wth. While b oth net

in terest income and nonin teret income resp ond p ositiv ely to a sho c k on GDP gro wth in the �rst

6

The join t co e�cien t of TSE gro wth in the nonin terest income equation is m uc h higher (1.474) than that in the

total rev en ue equation (0.357).

7

W e conduct robustness c hec ks b y putting nonin terest income b efore net in terest income. The impulse resp onse

functions remain largely the same.

8

The lag length of t w o, for example, is tested against alternativ e lengths of 3, 4, 6 and 8.
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Figure 3: IRF of Net In terest Income and Nonin terest Income to a transitory Sho c k to GDP and

TSE
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quarter, the resp onse of nonin terest income is more pronounced. The p ositiv e resp onse of nonin teret

income is also more p ersisten t than that of net in teret income. In fact, the latter b ecomes negativ e

in the second quarter, while the former remains p ositiv e throughout. This supp orts our view that

nonin terest income is more pro cyclical than net in terest income.

Ev en if the IRF are only signi�can t in the t w o �rst quarters

9

, these �ndings are quite consisten t

with our results using the single-equation analysis: nonin terest income is strongly and p ositiv ely

correlated with sto c k mark et activities, while net in terest income is sligh tly negativ ely correlated

with the gro wth in TSE. Consisten t with the results from the dynamic correlation exercise and the

single-equation regressions, the resp onses to a sho c k to the TSE gro wth are more pronounced than

those to a sho c k to GDP gro wth. This is true ev en in the case of net in terest income. This seems to

supp ort the view that mark et activities pla y a more imp ortan t role in determining b oth sources of

bank rev en ue than real economic activities.

T o dicuss time series results comparable to Stiroh (2004), w e presen t the con�dence in terv als

based on the v ariance of the impulse resp onse functions. According to these con�dence in terv als, at

impact, b oth sources of income resp ond more signi�can tly to a sho c k on GDP than those in Stiroh

(2004), whic h did not �nd either of the resp onses to b e statistically signi�can t

10

.

W e also conduct a robust test applying Stiroh's sp eci�cation. When conducting Mon te Carlo exp er-

imen ts to generate the con�dence in terv als, none of the resp onses w ere found statistically signi�can t;

y et, w e can state that o v erall, the time series evidence tends to go in the same direction as Stiroh

(2004) �ndings.

3.5 Nonin terest Income Share and Bank Pro�tabilit y

Ev en if nonin terest income activities do not bring clear div ersi�cation b ene�ts, they can still bring a

higher a v erage return to the bank's capital or asset. Therefore, a natural question to ask is whether

engaging in suc h non-traditional activities can at least yield a higher risk-adjusted pro�t. This section

in v estigates this e�ciency issue. W e consider four measures of bank pro�tabilit y: return on equit y

(R OE), risk-adjusted R OE, return on asset (R O A), and risk-adjusted R O A, where,

9

Note also that th resp onses often return to zero b efore the fourth quarter.

10

The author did not lo ok at a sho c k to the sto c k mark et. He uses a V AR with the logged lev els of the data and a

time trend and includes four lags in the mo del.
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( �
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resp ectiv ely) is the four quarter mo ving standard deviation of R OE (R O A) and is

used as a measure of risk. W e regress one of these four measures on its o wn lags, con temp oraneous

and lagged v alues of the share of nonin terest income in total rev en ue, and a set of con trol v ariables

as follo ws:
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where Y is one of the four measures of bank pro�tabilit y; snonin is the share of nonin terest

income in a bank's net op erating rev en ue, and Z is a v ector of con trol v ariables including the equtiy

o v er asset ratio, log of asset, gro wth of asset and the ratio of loan loss pro visions to total asset. A

constan t is also included to capture scaling e�ect in the dep enden t v ariable. The lag length of eac h

v ariable is c hosen using a selection criterion in whic h lags up to the last signi�can t one are k ept.

The mo del is run using data from 1983:Q1 to 2002:Q4 for the aggregate of the eigh t publicly traded

Canadian banks. All data are stationary , so they are mo deled in lev els.

The results of the regressions are presen ted in T able 8 (cf app endix). Con trol v ariables are

eliminated whenev er they are insigni�can t. Not surprisingly , the only one left is the ratio of loan loss

pro visions to total asset. Consisten t with exp ectations that loan loss pro visions lo w er pro�ts, the

ratio of loan loss pro visions to total asset is negativ e in all equations. As rep orted in the table, the

sum of co e�cien ts of nonin terest income share in all four sp eci�cations is negativ e and statistically

signi�can t. This suggests that an increase in nonin terest income share signi�can tly de cr e ases the

pro�tabilit y of a bank. This holds when pro�tablilit y is measured as the lev el of R OE and R O A, and

risk-adjusted R OE and R O A. Ev en though the con trol v ariable is not p erfectly orthogonal to snonin ,

these additional �ndings, again, tend to cast doubt on the notion that nonin terest income activities

can bring b etter bank p erformance through div ersi�cation b ene�t (reduction in risk) and/or higher

returns.
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4 Conclusion

In this pap er, w e rep ort some st ylized facts regarding the Canadian �nancial structure. In particu-

lar, w e establish that the regulatory c hanges that allo w ed banks to op erate non-traditional activities

{e.g. OBS activities{ ha v e consequen tly c hanged bank income v olatilit y . The v olatilit y of Cana-

dian aggregate bank rev en ue gro wth seems to b e increasingly impacted b y nonin terest income, b oth

b ecause of the increased reliance on nonin terest income and b ecause of the increased v olatilit y of

this comp onen t. Ov erall, the empirical evidence w e gather tends to suggest that mark et-orien ted

activities, suc h as trading services, do not bring an y clear div ersi�cation b ene�ts to Canadian banks.

As a matter of fact, nonin terest income seems to como v e with b oth the business cycle and �nancial

mark ets. Hence, this Canadian study corrob orates the U.S. �ndings of Stiroh (2004) and Stiroh and

Rum ble (2005).

Considering the facts w e do cumen t, sev eral researc h questions come in to mind. First, while w e

in v estigate the div ersi�cation that �nancial mark et activities constitute, the question of optimalit y

is still somewhat op ened to debate. T o further address the question of e�ciency , it is p ossible, in

principle, to exploit the asset equiv alen t series w e built

11

, and then follo w a metho dology similar to

Clark and Siems (2002) for example.

Another question w ould consist in in v estigating whether the �nancial trend w e do cumen t can

corresp ond to a w eak ening of the credit c hannel. Empirical evidence w ould tend to suggest that this

c hannel is rather w eak in Canada, but it migh t ha v e w eak ened further in recen t y ears |b ecause of

the relativ e decline in the b orro wing business (Calm � es 2004). Indeed, if Canadian �rms are relativ ely

more inclined to rely on �nancial mark ets than b efore, then the traditional e�ect of monetary p olicy

(op erating through the cost of b orro wing) migh t ha v e lost some steam. It w ould b e in teresting to

con�rm this in tuition empirically .

The third p ossible researc h a v en ue that comes in to mind is related to the former, and more

sp eci�cally related to the debate regarding the role of cen tral banks in damp ening in
ation v olatilit y .

11

This can b e ac hiev ed b y relying on the Bo yd and Gertler (1994) transformation. This transformation can b e used

not only as a �nancial indicator, lik e in Bo yd and Gertler (1994) or in the curren t study , but it can also b e used for

other purp oses, lik e assessing x-e�ciency . Note ho w ev er that our preliminary results p oin t to a sub optimal b eha viour

of Canadian banks.
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Clarida Gal � � and Gertler (1999), Cecc hetti et al. (2004) and others suggest that b etter monetary

p olicy has help ed in damp ening in
ation v olatilit y . Ho w ev er, in the U.S., around 50 p ercen t of the

decrease in in
ation v olatilit y seem only attributable to \luc k" (Sto c k and W atson 2002). Since

Canadian �rms tend to rely increasingly on �nancial mark ets rather than loans, a question then is

whether the new trend in damp ened in
ation's v olatilit y can b e partly explained b y the �nancial

c hange w e do cumen t.

Relatedly , according to Lettau et al. (2004), the damp ening of macro economic risk has lo w ered the

equit y premium in the U.S. It is also lik ely that banks' lev el of trading income has decreased b ecause

of the consecutiv e c hange in the consumption-w ealth ratio (i.e. consumption risk). In an extension,

w e could in v estigate whether the mark et-orien ted activities can con tribute to the observ ed decrease

in macro economic uncertain t y . W e kno w for a fact that banks do adjust their asset p ortfolios in a

co ordinate order when there is an increase in systemic riskiness (Garc � �a and Calm � es 2005). One can

w onder ab out a complemen tary role nonin terest income activities ma y pla y . These questions are left

for future w ork.
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Figure 4: Sources of External F unds for Canadian Non-Financial Businesses

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002
0

10

20

30

40

50

60

70

Loans
Bonds
Stocks
Other

P
er

ce
nt

ag
e

Note: The v ertical lines represen t the y ears in whic h signi�can t revisions of the Bank Act w ere made.

Source: Calm � es (2004).
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Figure 5: 4-Quarter Mo ving V ariance of the Gro wth Rate of Net Op erating Rev en ue, Nonin terest

Income and Net In terest Income
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T able 5: Decomp osition of the V ariance of Net Op erating Rev en ue, Before Pro vision (Canadian

Banks)

1983 to 1987 1988 to 1992

Av erage V ariance Con tribution Av erage V ariance Con tribution

Share to V ariance Share to V ariance

Net Op erating Rev en ue 13.6 14.2

Net In terest Income 0.74 15.5 9.0 0.6 16.9 8.3

Nonin terest Income 0.26 25.3 1.5 0.4 30.2 2.7

Co v ariance 7.9 2.9 7.5 3.2

Correlation 0.4 0.33

1993 to 1997 1998 to 2002

Net Op erating Rev en ue 9.4 57.1

Net In terest Income 0.66 9.8 3.9 0.55 10.2 2.4

Nonin terest Income 0.34 40.4 5.5 0.45 212.6 55.3

Co v ariance -0.9 -0.4 5.1 2.5

Correlation -0.04 0.11
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T able 6: Relationship Bet w een the Comp onen ts of Nonin terest Income and Net In terest Income

1998 to 2002

Share 1997 $ b V ariance Co v ariance Correlation

of total rev en ue with net with net

b efore pro vision in terest income in terest income

Nonin terest Income 51.3 23.5 212.6 5.0 0.11

T rading Income 6.5 2.7 1311.0 -3.0 -0.02

Gains and Losses 2.6 1.1 12625.0 44.0 0.12

Fiduciary income 7.0 5.7 90.0 -44.0 -0.14

Service F ees 15.0 7.0 40.0 6.0 0.28

In v estmen t Banking 14.9 7.1 232.0 -10.0 -0.20

Insurance 1.4 1.2 107.0 -0.06 -0.19

Other F ees 3.6 1.7 1843.0 5.0 0.03

T able 7: Bank Income Gro wth v ersus Gro wth in GDP and Sto c k Mark et Price

Explanatory V ariable X = GD P Explanatory V ariable X = T S E

T otal Rev en ue Net In terest Income Nonin terest Income T otal Rev en ue Net In terest Income Nonin terest Income

Y

t � 1

-0.404*** -0.168 -0.325*** -0.487*** -0.216** -0.557***

Y

t � 2

-0.187 -0.001* - -0.229** -0.121 -0.340***

Y

t � 3

-0.001*** - - - -0.075 -0.208

Y

t � 4

- - - - 0.074** -0.155**

X

t

- 0.945** 1.462 0.146** 0.032 0.356***

X

t � 1

- -1.666*** 0.211 0.221** -0.065 0.570**

X

t � 2

- - -0.003** -0.007* -0.079 0.167*

X

t � 3

- - - -0.003** -0.008 0.119

X

t � 4

- - - - -0.138** 0.261**

Constan t 0.026 0.019*** 0.022 0.026*** 0.018*** 0.0.042***

Jt. Sig. of Lagged X - 0.246 0.042 0.002 0.058 0.000

Adjusted R

2

0.11 0.07 0.063 0.243 0.033 0.330

Note: Dep enden t V ariable: Y

t

; Explanatory V ariables: X

t

(GDP and TSE).
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T able 8: Bank Pro�tabilit y v ersus Nonin terest Income Share

Dep enden t V ariables ( Y

t

)

R OE Risk-adjusted

R OE

R O A Risk-adjusted

R O A

Y

t � 1

0.037 0.604*** 0.057 0.475***

Y

t � 2

0.091*** - 0.113** -

Y

t � 3

0.055 - 0.075 -

Y

t � 4

0.081** - 0.087** -

snonin

t

0.432*** -30.87** 0.017 -27.008*

snonin

t � 1

-0.301** - -0.019** -

snonin

t � 2

-0.337*** - -0.010 -

snonin

t � 3

- - -0.010 -

snonin

t � 4

- - -0.011** -

P r ov

t

-0.779*** -46.393 -0.037*** -21.335**

P r ov

t � 1

- -7.745 - -10.519***

P r ov

t � 2

- -18.350*** - -19.622**

Constan t 0.308*** 25.201*** 0.014*** 21.617***

Lagged snonin

sum

-0.206 -30.87 -0.010 -27.008

snonin jt. sig. 0.001 0.0456 0.014 0.069

Ad. R

2

0.83 0.36 0.76 0.34

Note: Explanatory V ariables: snonin , share of nonin terest income; P r ov , ratio of loan loss pro vision o v er total asset.
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