


Figure 4 A: Cyclical Component of GDP vs Cyclical Component of Internal Fund Share and Investment

Share (Peaks and Troughs Analysis)
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Events Leading variable Events Leading variable Events Leading variable
1 Int. funds leading 5 Int. funds leading 9 Coincident
(1) 8)
2 Coincident 6 Coincident 10 Int. funds leading
(1)
3 Coincident 7 Int. funds leading 11 Int. funds leading
(3) (3)
4 Int. funds leading 8 Int. funds leading 12 Int. funds leading
(©)] (2) (10)
13 Int. funds leading

©)

Note: for period 2001 q3 - 2007q2, internal funds series is presented as a two-quarters moving average because of a huge increase in

internal funds volatility in the last years.
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Events Leading variable Events Leading variable Events Leading variable
1 GDP leading (2) 5 GDP leading (2) 9 GDP leading (2)
2 GDP leading (2) 6 GDP leading (1) 10 GDP leading (1)
3 GDP leading (3) 7 Coincident 1 GDP leading (1)
4 GDP leading (1) 8 GDP leading (3) 12 Coincident
13 GDP leading (2)

Note: Red circles indicate GDP cycle growth turning points, whereas black circles indicate turning points of other variables involved

in the analysis.

The result of this analysis in terms of financing gap is depicted below. Financing Gap is
leading in relation to the cycle in all events. Its leading capacity in relation to output is bigger
than internal funds because of a lagging pattern of investments that emphasize this behavior.
In section 2.2 we explain the pattern of financing gap on the basis of a simulation model we

developed in order to fit these stylized facts.
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Figure 4 B: Cyclical Component of GDP vs Cyclical Component of Financing Gap (Peaks and Troughs
Analysis)
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3 FinGap leading (5) 7 FinGap leading (2) 11 FinGap leading (3)
4 FinGap leading (4) 8 FinGap leading (3) 12 FinGap leading
(10)
13 FinGap leading (3)

Note: for period 2001 q3 - 2007q2, internal funds series is presented as two-quarters moving average because of a huge increase in

its volatility.

Stylized Facts Regarding Internal Funds

Internal funds (profits less dividends and taxes) can be seen in some regards as a variable of
choice by firms. They are the result of dividend policy distribution by corporates. The first
evidence is somewhat direct and simple: internal funds are basically the undistributed profits,
so they share the pattern shown in Figure 5a. Additional evidence concerning internal funds
regards its relationship with dividend policy. Dividend constitutes a wedge between profits
and internal funds, and we find an anti-cyclical dividend internal fund ratio. Managers give
defined guidance to stakeholders and declare a dividend yield target, which becomes a
parameter of choice by investors. The earnings (for investors) can assume the form of
dividend or stock market performance. When managers indicate dividend yield (expected) for
the following period, these dividends are fixed on the basis of expected market performance.
If managers expect a stronger economic cycle (and future rises in stock price, since stock

price dynamic is strongly procyclical), then they will fix a lower dividend because
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stakeholders earnings are already guaranteed by market performance''. In other words if
firms expect a rise in economic growth, they can satisfy a given dividend per share,
detracting less sources to investment projects. So, the firm is able to put aside proportionally
fewer resources to dividends’ distribution. According to widespread literature and evidence,
we use yield spread (CV spread) as a leading indicator of business cycle. So we present the
stylized fact about dividend policy (Figure 5b) in terms of its relationship with the CV spread,

showing a clear negative correlation.

Figure 5: Stylized Facts About Internal Funds
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11
A counter cyclical dividend yield is confirmed by other studies in literature (Gordon and Bradford 1980, Pilotte 2003, and Eades, Hess,
and Kim 1994).
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Cyclical component of internal funds share are contemporaneous with profits share cycle. Cross correlation = 0.51.
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Note: Our calculations are on annual data. We stop in 2004, because an outlier value in dividends internal funds ratio disturbs the
relationship shown. CV spread and dividend internal funds ratio are contemporaneous and show a negative correlation. Cross

correlation = -0.56.

Note: Leading and lagging behavior (and the sign of correlation) is ascertained by cross correlations analysis.

Stylized Facts Regarding Business Investments
Business investment share (the ratio of fixed investments to GDP) is positively correlated
with the internal funds ratio (with a lag of 4 quarters), as Figure 6a shows. This stylized fact
is largely recognized in a vaste theoretical and empirical literature, embracing post and neo
Keynesian production. Internal funds allow firms to invest and represent the first source of
finance in a hierarchy scale of different financial sources. Internal funds do not expose firms
to the default risk connected with rising external funds and do not have extra costs due to
asymmetric information about lenders on financial markets.

Equity price dynamics appears to be another variable linked to the investment share.
Equity prices are positively correlated with investment share, according to the evidence
reported in Figure 6b. Prices on equity markets are able to capture profits expectation about
the firms. The relationship between internal funds and equity prices becomes stronger starting
in the early 1990s, with the boom in stock markets. The U.S. stock index reflects wide
information over the economic outlook and in particular, it discounts the expected earning per
share (EPS). The higher the expected EPS in one year, the higher the index. Figure 6b shows
this correlation. Therefore, bigger values of the share index usually co-move with stronger

planned investments dynamics, given actual profits.
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Investment expenditures also depend on the availability and the cost of external
finance. It is possible to simplify the analysis taking into account that the cost of external
finance is basically a function of the internal funds. This point can be shown by a simple
graph—see Figure 6¢ below, where Baa spread is the spread between Baa corporate bond
yields and 10-year Treasury bond yields—and has been explained at a theoretical level by
some economists (i.e., Bernanke, Gertler, and Gilchrist 1998). Smaller internal finance or a
rise in Baa spread discourage debt financed spending by firms. As we can see in Figure 6¢
there is a clear negative correlation between profit share and Baa spread: higher profits
correspond to a lower lender’s risk because of more collateral and less moral hazard by a

firm. This finally translates into a lower Baa spread.

Figure 6: Stylized Facts About Business Investment
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(A)

Cyclical components of internal funds share lead investment share (a) cycle for about 4 quarters for the entire sample (but the lead
varies along time). The internal funds cycle is plotted with a lag of 4 quarters to show the relationship as contemporaneous. Cross
correlation = 0.27. Note: for period 2002 3 - 2007q2, internal funds series is presented as two quarters moving average because of a

huge increase in internal funds volatility in the last 5 years.
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Cyclical components of equity prices lead investment share by about 4 quarters (but the lead varies along time). The equity prices
cycle is plotted with a lag of 4 quarters to show the relationship as contemporaneous. Cross correlation = -0.33 (over the whole

period, even if there is a stronger relationship starting from the 1990s).
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Baa spread and the cyclical component of internal funds share are coincident with a negative correlation. Cross correlation = -0.33.
Note: for period 2001 q3 - 2007q2, internal funds series is presented as a two-quarters moving average because of a huge increase in

internal funds volatility in the last years.

Note: Leading and lagging behavior (and the sign of correlation) is ascertained by cross correlations analysis.

Financing Gap Explanatory Variables

We can identify the explanatory variables of financing gap with simple but clear evidence.
Internal funds are a function of profits and CV spread, both in a positive way. Business
investments depend on internal funds, their expectations (captured by the U.S. stock index),

and Baa spread. Since Baa spread information, from an econometric point of view, is

18



captured by profit share, then we expect that this variable does not enter into the estimation'?.
Putting these components together, we arrive at equation 4. Profit share enters into both
internal funds and investments, so we cannot ascertain the sign in this section. We anticipate
here that from an econometric analysis we will find that the effect on internal funds is

stronger.

Nonfinancial corporate business balance (FinGap)

Internal funds function:

IT
If =1If ([7) Y, cvspread} 3 1> 0; Ify > 0; Ifiyspread > O

If = Internal funds; IT = profits; II/Y = profit share; Y = GDP; CV spread = spread between 10 years Treasury bond
and the three month Treasury bill.

Business investment function:
I b = Ib (If ) If ¢ s baaspr), Ib,lf> Oa Ib,lfc > Os Ib, baaspr <0
If° = internal funds expected; baaspr = spread between Baa corporate bond and 10-year Treasury note yields. Facts

11
ascertained: (1) If° is captured by equity market (eq); (2) 7 < baaspr : Baa spread information is included

already in profit share (an increase in profit share corresponds to a low lender’s risk).
FinGa

. IT
FinGap = (If —1,)=f [ij -Y,cvspread,eq) : FinGapyyy = ?; FinGapy > 0; FinGapeyspreas > 0; FinGapeq
<0
From the theoretical point of view the sing of the elasticity of financing gap respect to profit share is uncertain in a
Minskyan way: in a strong cycle environment, optimism pushes financing gap to open due to overinvestment

activity beyond the intern funds; in a negative cyclical phase, pessimism brings to underinvestment activity, with
firms investing less than internal funds.

IT
From an econometrically estimated relationship, we find that profit |:(7j -Y} effect has a positive sign on

financing gap.
+

FinGap = f (gj-Y,cvsp}ead,eq )

Our estimations about financing gap, including this variable, produce coefficients for Baa spread not statistically significant.
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2.2 Households Balance

The table below shows, for period 1976 - 2007, some empirical facts regarding households
balance (disposable income less consumer outlays and residential investments) and its
components. The treatment follows the same scheme used for financing gap: a description of
some evidences and the use of these findings to identify explanatory variables for this
balance.

An analysis at aggregated level shows a counter cyclical and leading pattern of
households balance. A closer analysis at disaggregated level, consumption and residential
investments, shows that this behavior is due to the leading behavior of housing investments.

Consumption is a variable which moves together with equity and house prices (the
two main assets of households net wealth), rather than with disposable income, according to
the traditional theory of consumption.

Households residential investment presents a high positive correlation with housing

prices and a negative correlation with long-term interest rates.

Table 2: Stylized Facts Regarding the Households Balance (Quarterly Data, 1976q1-2007q1)

(a) Business cycle properties of the households balance

Variable Correlation with GDP Timing
Households balance -0.51 Leading (2Q)
Consumption +0.82 Coincident
Residential investment +0.65 Leading (2Q)

Note: Consumption is total consumption expenditures (durables and non durables).

(b) Stylized facts regarding consumption component

Consumption Correlation with equity prices Timing
+0.42 Lagging (2Q)
Consumption Correlation with house prices Timing
+0.45 Lagging (2Q)
(c) Stylized facts regarding residential investment share component
Residential investment Correlation with house prices Timing
+0.69 Lagging (1Q)
Residential investment Correlation with 10 y. Treasury Timing
yields
-0.61 Lagging (2Q)

Business Cycle Properties of the Households Balance
The cross correlation analysis suggests that households balance has a negative correlation
with cycle and it is leading by roughly 2 quarters (even if from Figure 7 this lead seems to

vary over time).
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To focus on this aspect we split households balance into its components. The

disposable income is contemporaneous to output variation, such as consumption

expenditures, whereas housing investments are leading. These results are in accordance with

other studies conducted in the literature'. From this evidence it follows that the leading

pattern of cyclical households balance, in relation to GDP cycle growth, is explained by

cyclical behavior of housing investments which tend to anticipate GDP cyclical movements,

whereas consumption is contemporaneous.

Figure 7: Cyclical Component of GDP vs Cyclical Component of Households Balance
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Cyclical component of households balance leads GDP cycle growth by about 2 quarters. Hbal cycle growth is plotted with a lag of 2

quarters to show relationship as contemporaneous. Cross correlation = -0.51.
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Cyclical component of consumption coincides with GDP cycle growth. Cross correlation = 0.82.

13 See Zarnowitz (1992) for example.
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Cyclical component of households housing investments leads GDP cycle growth by about 2 quarters. Cross correlation = 0.65.

Note: Leading and lagging behavior (and the sign of correlation) is ascertained by cross correlations analysis.

Stylized Facts Regarding Consumption

onsumption expenditures move together with equity prices and house price inflation ~ (in a
C pt pendit togeth th equity p dh p flation"*

lagging way), but a clarification needs to be made. Until the mid 1990s (before the boom of

the stock market) consumption is linked more to the house price inflation pattern; after this

date, with the huge increase in stock prices, consumption follows equity prices more strictly.

Only after 2006 (and then at the end of our sample), with the housing boom, there seems to

be a closer link with housing markets.

Figure 8: Stylized Facts About Consumption
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Cyclical component of consumption lags equity prices cycle growth by about 2 quarters. Cross correlation = 0.42.

House price inflation is I(1) and it is more linked to consumption and, as we demonstrate below, residential investments.
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Cyclical component of consumption lags house price inflation cycle growth by about 2 quarters. Cross correlation = 0.45.

Note: Leading and lagging behavior (and the sign of correlation) is ascertained by cross correlations analysis. Consumption is

considered to be total consumption expenditures (durables and non durables).

Stylized Facts Regarding Residential Investments

Household residential investments, according to stylized facts presented below, are correlated
with: house price inflation (in a positive way) and long-term interest rates (in a negative
manner). It tends to lag cyclical patterns of house prices (1 quarter) and 10-year Treasury

yield (2 quarters).

Figure 9: Stylized Facts About Residential Investments
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Cyclical component of households housing investments lags house price inflation cycle growth by about 1 quarter. Cross correlation

=0.69.
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Cyclical component of households housing investments lags 10-year Treasury yields cycle by about 2 quarters. Cross correlation =

0.61.

Note: Leading and lagging behavior (and the sign of correlation) is ascertained by cross correlation analysis.

Households Balance Explanatory Variables
From the above evidence, we are now able to identify the explanatory variables for the single
components of this balance: that is, saving and residential investments. The saving depends
on (according to the traditional theory of consumption and our stylized facts conducted on
consumption) disposable labor income, in a positive way, and net wealth, in a negative way'".
As we have seen in stylized facts analysis, movements in net wealth are captured by housing
and equity price dynamics. Residential investments follow the behavior of long run interest
rates and house price inflation. The table below gathers these results, with a clarification.
From stylized facts we know that the sign of income effect on overall balance is negative.
This means that the income effect coming from residential investment overcomes the effect
coming from saving. This assumption is not so implausible if we consider that @ =0.3,

t
and that the majority of empirical models on housing investments, which incorporate
household income term, embody long-run elasticities with respect to this last variable in the

proximity of unity'®. Putting together these aspects, we arrive at equation 5.

15

S, =Y, -C, =Y, —(a,Y, + a,NWeq, , + @;NWhouse, , )= (1- e, )Y, — ,NWeq,_, — 2, NWhouse,_,

0S
As demonstrated by various empirical studies, a; < 0, and then —L>0. See for example Hiebert (2006).
t

16 See for example Arcelus and Meltzer (1973), Kearl (1979), and Egebo, Richardson and Lienert (1990).
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Households balance

Saving function:
S =S(Y ,eq,A, ph); Sy.> 0; Seq < 0; Sppn < 0;
S= Saving; Y| = labor income; ph = house prices; A4;ph = house prices inflation; eq = equity prices.

Housing investment function:
I h = I h (A4 ph, imtg ,Y); I a4ph > 05 Tijmeg < 05 Iy > 0;

I, = residential investment; Y = GDP; i, = mortgage rates.

Households balance

Hbal = (S -1, ) =f (Y ,eq, imtg A, ph); Hbaly < 0; Hbale, < 0; Hbalim > 0; Hbalpgpn < 0.

Housing and equity wealth effect are captured by equity and house prices dynamic. From stylized facts: Iy > Syp >
0.

Hbal = f(v,ir;g,mph,eq) )

2.3 Current Account Surplus (CAS)

The table below presents, for period 1978-2007, some basic empirical evidence for Current
Account Surplus (CAS). Unlike other sector balances, we do not make an in-depth study of
stylized facts about this balance because there are many studies in literature that examine this
balance.'” We limit our analysis to business cycle properties of CAS (a leading and counter
cyclical pattern) and some stylized facts regarding CAS behavior with some variable
considered in literature to be capable of explaining this balance (trade weighted dollar and oil
price). In particular we find that CAS counter cyclical behavior is explained for the most part

from households balance pattern.

17 See for example Roubini and Setser (2004), Graf (2007), Milesi-Ferretti (2008).
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Table 3: Stylized Facts Regarding the CAS (Quarterly Data, 1976q1-2007q1)

(a) Business cycle properties of the CAS

Variable Correlation with GDP Timing
CAS -0.47 Leading (1Q)
(b) Stylized facts regarding CAS
CAS Correlation with Hbal Timing
+0.51 Coincident
CAS Correlation with trade weight Timing
dollar
-0.5 Lagging (4Q)
CAS Correlation with oil price Timing
-0.54 Coincident

Business cycle properties of the CAS

For the period 1978-2007, Current Account Surplus (CAS) growth is countercyclical, and it
is leading in relation to output growth (Figure 10). An explanation of this pattern is the
following: in the last few years, increasing negative net saving, driven by consumption
component, coming from households balance, has supported the creation of a deficit in the

1 . . . .
current account balance'® This aspect is shown in the next subsection.

Figure 10: Cyclical Component of GDP vs Cyclical Component of CAS
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Cyclical component of households balance leads by one period in relation to GDP cycle growth. Cross correlation = -0.47.

Note: Leading and lagging behavior (and the sign of correlation) is ascertained by cross correlations analysis.

"8 This interpretation is also sustained by Summers (2004).
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Stylized Facts Regarding CAS

CAS is correlated, positively, with households balance as shown in the figure below.
Historically, internal demand has had an important influence on CAS. Foreign balance also
appears to be correlated, negatively, with oil price and exchange rate.

The development of the U.S. current account balance (CAS) tracked the U.S. dollar
with a time lag of about two years in the twenty years from 1975 to 1990"; afterwards this
correlation appears to be more contemporaneous and no relationship seems to exist from the
beginning of the 2000s. Other things being equal, currency depreciation makes a country’s
imports more expensive and exports cheaper. A significantly weaker dollar stimulates
exports. Imports depend on the level of trade weight dollar, but with the opposite sign (a
weaker dollar constrains imports).

Oil price is correlated negatively with CAS, as we can see from the figure below,
because a rise of this variable implies an increase in the volume of imports because of low
price elasticity of demand?’. This relationship appears to be stronger after the 1990s; before

that period the relationship is somewhat low.

Figure 11: Cyclical Component of Households Balance vs Cyclical Component of CAS
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Cyclical component of households balance is roughly contemporaneous to households balance cycle growth. Cross correlation =

0.51.

19
Numerous factors (such as partial pass-through of devaluation in import prices or J-curve lags on export responses) make response to a
weaker dollar not immediate. See for example the study of Graf (2007).

0 . . . . .
In general, the U.S. current account balance is also driven by world trade, because if the world economy accelerates, imports rise
resulting in a current account deficit. Our stylized facts analysis does not capture an evident relationship between CAS and world trade. This
is confirmed by our estimates, in which the inclusion of this variable is not statistically significant.
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Oil price coincides with CAS and it is correlated negatively. Cross correlation = -0.54.

Note: Leading and lagging behavior (and the sign of correlation) is ascertained by cross correlations analysis.
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Foreign Balance Explanatory Variables
From the evidences about CAS, we can identify the explanatory variables for the foreign

balance.

CAS
Exports:
X =X(4);X,<0
X= exports; A = real broad trade weight dollar.
Imports:

M =M(Y,A,0il); My> 0; M, > 0; My > 0;
M = imports; oil = oil price.

CAS

Fbal = CAS = f(Y, 4, Hbal); CASy < 0; CAS,; < 0; CAS; > 0.

CAS = f(Y, _i,oil) ©6)

Financing Gap: The Intuition Behind Stylized Facts Analysis

The above results help to explain the underlying forces driving sectors’ balance and the
correlation of various sectors balance with output. In this section we focus on explaining the
intuition behind the pattern of the most interesting sector: financing gap.

In general, profits and output have a common dynamic and are driven by common
factors (summarized by a variable denoted by Z in the Figure 12). In this part of the analysis
we can, however, consider profit share as having an independent dynamic (that is, it is not
determined by the quantity side of the economy). Suppose profit share rises, because a
positive shock occurs (X). This can produce a first impulse on GDP growth via consumption
and inventory changes. In particular, consumption could be stimulated by disposable income
(in the component of proprietors’ income) and net wealth effect coming from equity prices®'.
As we have seen, business investments move with a lag (roughly 3 quarters from stylized
facts analysis) in relation to information coming from profits and GDP cycle, because they

wait for a confirmation and in general investments’ expenditures lag investments’ decisions.

' fact, the dynamic of equity prices is strongly linked to the profits pattern.
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After profit share rises, and output gives positive signals, business investment augments,
fueling output growth. Consequently, output growth stimulates the profits positively. This
positive scenario pushes the corporate business to increase business investment beyond
profits. So, in the first phase, the financing gap is positive because corporates wait to invest;
while in the second phase, as GDP growth is fuelled by business investments and optimism
spreads, corporates push investment beyond internal funds leading to a financial unbalance

(and then to a negative financing gap) in a Minskyan way.

Figure 12: Explanation of GDP cycle and financing gap dynamic

___— Al@iag)

. AT — Ainvent.

To confirm this, we have run a simulation focusing only on the relationship between profits,
investments, and GDP (the external part marked in grey in Figure 12). To simplify, we
exclude a possible influence from profits to inventories and consumption (through disposable
income and equity prices), and then to GDP growth *>. We also exclude any influence
between output and profits; in other words, in this formulation we consider profits as having
an independent dynamic. Details on this simulation model are in appendix (D). Here we only
say that it embodies all characteristics emerging from stylized facts analysis: 1) profits enter
with a lag (of 5 periods) in investments; 2) GDP lag (of 3 periods) influences investments; 3)

GDP growth is mainly driven by investments dynamic. In formal terms:

22 .. Lo . . . .. . . .
This interaction is not essential to the main mechanism driving the cycle. It intercepts only a first impulse on GDP growth coming from
other variables. The main force driving the cycle comes from business investment.
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I, = f (HIS :Ytsj

Y, =D, +1,

where D is the demand component (consumption and government spending) which remains

constant in our simulation analysis.

We have run two kinds of simulations. First, a permanent shock occurs in profit share

( considered exogenous at this stage of the analysis). The results are reported below.

Figure 13: Simulation of FinGap and GDP Change Coming from Permanent Shock to Profit Share
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Financing gap change is leading by 5 periods in relation to GDP variation. After the first

impulse, the leading period changes because GDP Variation enters into the process which

influences investment (and then financing gap) after 3 periods.
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The second kind of simulation regards a permanent shock in an autonomous
component of business investment. In this case a shock to investment implies a rise in GDP
and the relationship is negative and contemporaneous (Figure 14). Historically, from the data
the first relationship appears more clearly (from profit share to financing gap) because it was,

probably, the most frequent.

Figure 14: Simulation of FinGap and GDP Change Coming from Permanent Shock to Autonomous

Component of Investment
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In appendix D we present another simulation model in which profits’ shares are endogenized
(they depend on cycle); we demonstrate that with endogenous profits’ share the results

remain the same: change in financing gap leads GDP change by 5 periods.

3. GOLDMAN SACHS (GS) MODEL

The GS financial sectors’ balance model of the U.S. economy (2003) makes use of financial
conditions - interest rates, equity prices, and trade-weighted dollar—to estimate equilibrium
balances for the households, corporate business, and the foreign sector. The model has the
same general features as our model discussed in section 1. It differs mainly in the logical
solution method applied, and in the cyclical growth estimation as a function of all three
sectors together.

The logic scheme of the model presented by GS can be summarized graphically in the

figure below.
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Figure 15: Logic Scheme of GS Model
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Fiscal is change in the standardized budget balance (coming from CBO).

From the figure we see that financial markets (governmental bonds, corporate bonds, stock
prices, and exchange rate) determine the sectors’ financial balance equilibrium.

The financing gap depends on the equity market cap/GDP ratio and the level of Baa
spread (the spread between Baa corporate bond yields and 10-year Treasury note yields). The
stock price term acts as a proxy for expected returns on investment. When stock prices are
high, both financial market investors and corporate executives typically have optimistic
expectations about future returns on capital. For given levels of cash flow and credit
availability, they will, therefore, be more inclined to run a larger financial deficit in order to
expand productive capacity. Baa spreads is considered by GS as a proxy for the availability
of capital. A rise in Baa spreads indicates less availability of capital and less investment
spending.

The household balance (disposable income less consumer outlays and residential
investment) depends on the equity market cap/GDP ratio and the 10-year Treasury bond
yield, the latter measured in relation to its trailing two-year average. The first term is a
conventional equity wealth effect: a rise in equity price implies that households are able and
willing to spend more relative to their income. 10-year Treasury bond yield (relative to its
average over the prior two years) captures the mortgage refinancing mechanism coming from

. . 23
a reduction in interest rates™.

2 GS considers that this variable, in addition, is able to capture the dynamic of house price inflation, because a reduction in interest rates
tends to lower house price inflation. We do not find any evidence in this sense, and in our Hbal estimation house price inflation enters as
explanatory variable together with US10y. This means that US10y does not contain information about house price inflation behavior.
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Finally, the foreign balance (the current account balance) depends on the level of the
trade-weighted dollar (as measured by the Federal Reserve Board’s real broad trade-weighted
dollar index), and a linear time trend. A significantly weaker dollar is a stimulant for net
external demand (X-M), because it makes exports cheaper and imports more expensive. For
GS the time trend takes the place of the relative demand variables that are often included in
foreign trade equations. Explaining it in this way “...it is much simpler, as foreign demand
data are often unreliable and subject to big revisions” (GS 2003).

The three equations that describe equilibrium financial balances for households,
nonfinancial corporate business, and foreigners, are combined to obtain an expression for the
overall equilibrium financial balance. The difference between actual and equilibrium
balances (gap), in addition to an exogenous variable (fiscal) which captures the change in the
public sector pattern, captures the cyclical output growth (AGDP). The Gap enters lagged by
1 period, because, for example, a negative deviation from equilibrium in households balance,
financing gap or current account deficit (CAS with sign reversed), is interpreted as a signal
that agents will reduce their spending in order to close the gap with equilibrium. A negative
variation in a financial balance today implies that tomorrow agents will cut their spending,
with a negative impact on GDP growth; then, a negative gap today (negative deviation from
equilibrium) means reduction in cyclical output growth tomorrow (positive relation).

The underlying box summarizes the relationship described above between sectors’

balance and financial markets, together with the relative signs.

Relationship among sectors’ financial balances and financial variables
advanced by GS

FinGap = f [ﬂj,bagspr
GDP

Hbal = f [ﬂ} u510+yma
GDP

CAS = f(twﬁsd,tre_ndj

AGDP = (gabl, fiscal]
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In the following sub-section we present the GS estimations together with our estimations.

3.1 GS Estimation Results
The GS model, with the structure described above, is presented in 2003. After this date, this
version is no longer available, and other studies with private sector balance appear (that is,
Hbal and FinGap in a unique block). The estimation strategy is the following: 1) we consider
the original GS results; 2) we replicate these results by means of two different estimation
methods (a direct ECM estimates by OLS and DOLS**) referring to the same sample and an
extended up-to-date sample; 3) we consider all the diagnostic tests needed by this analysis.
The analysis of GS results ends with an analysis of estimation of cyclical growth. GS
combines all three balance equations to obtain an expression for the combined equilibrium
financial balances of all three sectors; then it builds the deviations of the overall balance
obtained from equilibrium to explain deviation of real GDP from potential growth. In this
estimation the change in standardized budget balance is included.
We first present the results of sectors’ balance estimations in this order: financing gap,
households balance, and foreign sector. All these variables are expressed as percent of GDP
in their estimations. In this section we show only a summary of the results; for details on
these estimations’ results and cointegration test, see appendix C. Finally, we present the

estimation of cyclical growth.

Financing Gap (FinGap)

Our estimates of GS result are reported in Table 4. They are obtained with the same
technique used by GS (ECM estimated by OLS) and DOLS method. Independently from the
method used, it emerges that no cointegration exists for GS FinGap equation.

In the first row of Table 1, the GS original estimate for the period 1970 - 2003 is
reported. All variables have the expected signs and are statistically significant, but diagnostic
tests required by estimation to validate the cointegrating relationship are not reported. Our
estimate of the GS equation, both with GS technique and DOLS method, considering the
same sample as well as a longer sample up to 2007, produces a coefficient for equity GDP

ratio not statistically significant™. Since one or more explanatory variables are not

%% The first method replicates the same technique used by GS in estimations. This approach is similar to the LSE (London School of
Economics) method developed by Hendry (1995) (which incorporates both the long and short run effects in OLS estimate), but it differs as it
considers only the error correction term in OLS. A series of diagnostic tests are however required for valuating the estimation obtained
(heteroscedasticity, normality and serial correlation of residuals, etc.). DOLS stands for Dynamic Ordinary Least Squares developed by
Stock and Watson (1993). This method consists of estimating the long -run relationship together with the leads and lags of first difference of
regressors. The leads and lags correct for presence of regressors endogeneity.

% The €quity GDP ratio, in DOLS version, is even positive in the period 1975-2007.
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statistically significant, it makes no sense to apply diagnostic tests on estimation equations
and we can directly conclude that a cointegration does not exist in the GS financing gap

version. All details on these estimations presented in Table 4 are reported in appendix C.

Households Balance (Hbal)

The households balance estimations are reported in Table 5. From the estimations it emerges
that there is not a cointegrating relationship for the GS households balance equation.

With the GS approach, we find coefficients with expected signs and all are statistically
significant. However, these estimations fail to pass the diagnostic tests required. The DOLS
estimations produce better results up to 2003 ql giving a cointegrating relationship: until this
date, the equation obtained has the variable with expected signs, all statistically significant,
and it passes the residuals test at the 10 percent level of significance. However, an upgrade of
this estimation up to 2007 g2, produces a result that no longer passes the cointegration test.

Details on these results are in appendix C.

Foreign Balance (CAS)
In Table 6 we report the results of CAS estimation in the GS version. All estimations, GS
technique and DOLS approach, do not pass cointegrating tests; therefore, we can conclude
that there is no cointegrating relationship in CAS equation advanced by GS.

All estimations, independent of the technique used, produce coefficients with
expected signs and are statistically significant. But, as we show in more detail in appendix C,

they do not pass the required cointegrating test.
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Table 4: GS FinGap Estimation

FinGap = f (ﬂ}baa:spr
GDP

Version Estimation technique Period estimation LR relationship Cointegr. Tests*
GS estimate ECM estimated by 19701 200391 Eq
# FinGap, = -3.83"" +1.63baaspr,  —1.11[ —
OLS Py pri [GDH
Our estimate ECM estimated by OLS 1975q1 200391

- ook sk E
FinGap, = —8.58"" + 1.66baaspr, —0.77( qtj

ECM estimated by OLS 197591 200792 . . Eq
FinGap, = -6.25" +1.39baaspr, —0.45 !
GDP,
Our estimate DOLS 197591 200391 i Eq
FinGap, = —3.8" + 0.38baaspr, —0.34] ——
GDFP,
DOLS 1975q1 20072

. + E
FinGap, = —1.61+ 0.32baaspr,” + 0.01[6[‘;';) J
t

Note: Details on GS results and our estimation are shown in the appendix. DOLS stands for Dynamic Ordinary Least Squares developed by Stock and Watson (1993).
Levels of significance: ™~ p —value <0.01; ™ p—value <0.05;" p—value <0.1;+ p—value <0.15.* GS directly estimates an Error Correction Model by
OLS. The implied coefficient for long run relationship are inferred from ECM estimation by assuming that AFinGap, in equilibrium is zero. + Cointegration tests are

not applied because not all variables in long term relationships are statistically significant, and for this reason we can directly conclude that a cointegration does not

exist.
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Table 5: GS Hbal Estimation

Hbal = f (ﬂ}usldyma
GDP

Version Estimation technique Period estimation LR relationship Cointegr. Tests
GS estimate ECM estimated by 1960qg1 200391 Eq o _
" Hbal, = 5.86™ +1.02uslOyma,  —4.2| ——
oLs t yma, [GDPt J
Our estimate ECM estimated by OLS 197591 2003q1 Eq * No
Hbal, = —14.64™" +0.6uslOyma,  —2.17| —*
GDP,
ECM estimated by OLS 1975q1 200792 Eq + No
Hbal, =-13.98" +0.76usl0yma,  —1.77| —~
GDFP,
Our estimate DOLS 19751 200391 Eq o Yes
Hbal, =-18"" +0.39us10yma, —-3.13 —-
GDFP,
DOLS 197591 200792 Eq ok No
Hbal, =-17.5"" +0.55us10yma, —2.76] ——
GDFP,

Note: Details on GS results and our estimation are shown in the appendix. DOLS stands for Dynamic Ordinary Least Squares developed by Stock and Watson (1993).
Levels of significance: " p —value <0.01; ™ p—value <0.05;" p—value <0.1;+ p—value <0.15.% GS directly estimates an Error Correction Model by

OLS. The implied coefficient for long run relationship are inferred from ECM estimation by assuming that AHbal; in equilibrium is zero.
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Table 6: GS Estimation of CAS

CAS = f(twusd,trendj

Version

Estimation technique

Period estimation

LR relationship

Cointegr. Tests

GS estimate

ECM estimated by OLS*

1975q1 2003q1

CAS, =58.51""

—0.04trend,” —12.8twusd,

Our estimate

ECM estimated by OLS

1975q1 2003 CAS, =54.76™" —0.03trend,”™ —11.89twusd,” No

ECMestimated by OLS | 197541200792 | CAS, = 62.98" —0.04trend,” —13.58twusd,” No

Our estimate DOLS 197591 200341 CAS, =37.41" —0.03trend,” —8.03twusd,” No
DOLS 1975q1 200792 CAS, =35.63" No

—0.04trend,” —7.5Itwusd,”

Note: Details on GS results and our estimation are shown in the appendix. DOLS stands for Dynamic Ordinary Least Squares developed by Stock and Watson (1993).
Levels of significance: ™ p—value <0.01;™ p—value<0.05;" p—value<0.1;+ p—value <0.15." GS directly estimates an Error Correction Model by

OLS. The implied coefficient for long run relationship are inferred from ECM estimation by assuming that ACAS; in equilibrium is zero.
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Criticism About GS Sectors Balances Estimates
Why such a failure? Two critiques emerge from GS analysis:

1. Estimation procedure. As shown in the discussion above (and in Figure 15) sectors’
equilibrium balance is solved without considering the output. Output plays an important role
in the equilibrium process: if the level of real output has to bring sectors’ balance into
equilibrium, then output has to be considered in each sectors’ balance®. This is an important
problem from a logical point of view.

2. Omitted relevant variables. There is no cointegration for the sectors’ balance equations
discussed above?’. This arises in part from not considering output in estimation, and in part
from not considering other important variables in the analysis (profit share in financing gap,

house price inflation in hbal, and oil price in CAS).

GS Cyclical Growth Estimation

GS combines the long-run relationship estimated to construct the equilibrium financial balance for
all three sectors together (that is, FinGap + Hbal - CAS). Then, it makes use of deviations between
actual and equilibrium balance to explain the cyclical growth of real GDP. In this estimation GS
also includes a variable that explains the public sectors: the change in standardized budget balance
(as measured by Congressional Budget Office). The underlying idea is that a negative deviation
from equilibrium in the overall balance today implies a cut in spending to close the gap with
equilibrium. This implies a reduction in GDP cyclical growth tomorrow, and then a positive
relationship between the gap today and cyclical growth tomorrow”®. The equation estimated by GS

is presented below.

26 . . . . . Lo . L
As we will see in Section 4, another way to analyze this problem, without considering output in sectors’ equation, is to solve each balance as a
function of others.

In some cases, such as for FinGap, the coefficients for some explanatory variables are not statistically significant, while in other cases the
cointegrating relationships do not pass the cointegration test.
%8 The reason is specular if it is conducted in the reverse way.
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Table 7: GS cyclical Growth Estimation

cyc, = B, + p,9ap, , + S, fiscal, + £,du9093 + ¢,

GS version
Sample period Bo B4 B2 Bs
1973q1 200391 0.44 0.95 -1.17 2.7
(1.5) (6) (3.4) (3.2)
R’ 0.28
Dw 1.72

Note: cyc indicates deviations of year on year real GDP growth from potential; gap is the deviation in the overall balance from equilibrium;
fiscal is the change in the standardized budget balance (as measured by Congressional Budget Office); du9093 is an impulse dummy variable

for period 1990-1993.

This estimation suffers from two problems: (1) All sectors are combined in a unique overall sector
and this leads to a loss of information; (2) GS assumes that all sectors’ balances have the same
effect on cycle, that is, a negative deviation from equilibrium in corporate, households, and current
account deficit (CAS with reversed sign), produce a reduction in GDP cyclical growth tomorrow
with the same temporal lag. As we have seen in Section 2, the relation between households balance
and GDP growth runs in the opposite way (a reduction in households balance cyclical growth
—because consumption or housing investment are rising— implies a rise in cyclical growth); in
addition, time lags in the relationship between sectors’ balance and GDP growth are not equal for
all (and in specific cases, as advanced by GS, equal to one).

Below we present GS cyclical growth estimation together with our three different versions.
First, we present an estimate that makes use (in the overall balance) of the same long-run
relationship founded by GS. We find that overall balance (gap) is not very statistically significant.
Second, we make an estimation with explicit single sectors’ balance (FinGap, Hbal, CAS) (we
make use, also in this case, of the same long-run relationship founded by GS). We find that the
main information is captured by the financing gap, while the foreign variable has the wrong sign
and is not statistically significant. Also households balance has the opposite sign compared to GS
expectations. Therefore, considering all sectors together implies a loss of information, strong
restrictions—in assuming that all sectors behave in the same way—and it is not statistically
significant. Third, we run a different cyclical growth version based on acyclical pattern of sectors’
balance and different time lags for each sector, such as resulting from stylized facts analysis (with
the estimation period until 2007 g2). Hbal and FinGap enter with time lags ascertained and with
expected signs; CAS does not enter because its dynamic is partly captured by Hbal, and partly by

oil and world trade patterns. The estimation passes the following diagnostic tests: correct
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specification (Reset test) and normality distribution of residuals estimate. The presence of

heteroskedasticity and serial correlation is corrected with the Newey-West HAC Estimator.

Table 8: Our Version GS Cyclical Growth Estimation
cyc, = B, + p,9ap,_, + S, fiscal, + £,du9093 + &,

Our version

Sample period Bo B B2 B3

1976q1 2003q1 3.41 0.19 -1.02 -1.9
(10.6) (1.1) (1.4) (2.5)

R* 0.18

DW 0.37*

Note: cyc indicates year-on-year change in the real GDP (a very similar pattern to GS measure); gap is the deviation in the overall balance
(standardized) from equilibrium; du9093 is an impulse dummy variable for period 1990-1993. * The reported t-statistics (in parenthesis) are

corrected for bias stemming from serial correlation and heteroskedasticity by the Newey-West procedure.

cyc, = B, + B + Bre™ i + Bie P + B, fiscal, + B,dudl + &,

Our version

Sample Bo B4 B2 Bs Ba Bs
period

197691 3.3 1.09 -0.44 -0.26 -0.92 3.3
2003q1 (11.6) (5.4) (1.1) (0.8) (1.2) (5.9)
R? 0.4

DW 0.45"

Note: cyc indicates year on year change in the real GDP (a very similar pattern to GS measure); £* is the difference between effective
financing gap and its long run relationship; £"™ the difference between effective households balance and its long-run relationship; £ the gap
between effective CAS and its long run relationship; du91 is an impulse dummy variable for all periods of 1991. * The reported t-statistics
(in parenthesis) are corrected for bias stemming from serial correlation and heteroskedasticity by the Newey-West procedure. £%; £"; £ are

standardized before being inserted into the equation.

cyc, = f, + p, fingap _cycle,_, + g,hbal _cycle,_, + g;wt _cycle,_, + g,0il _cycle, , + f,du82 + ¢,

Our version based on cyclical pattern of sectors’ balance
Sample B4 B2 Bs Ba Bs
period
1976q1 0.0045 -0.0062 5.98E-08 -0.0009 -0.0214
2007qg2 (2.5) (3.4) (5.6) (3.2) (6.1)
R? adj. 0.53
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Test Statistics

Serial Correlation Newey — West Correction
Functional Form Log likelihood ratio Prob. F — Statistic Prob.
0.33 0.57 0.31 0.58
Normality Jarque — Bera Prob. - -
0.62 0.63
Heteroskedasticity Newey — West Correction

Note: cyc indicates real GDP growth cycle; du82 is an impulse dummy variable for period 1982q1 - 1982q4. Newey-West (1987) corrected t-

statistics for serial autocorrelation and heteroskedasticity are applied in regression and appear in parenthesis.

To conclude, we can say that the GS sectors’ financial balance model suffers from many problems.
First, there is no cointegrating relation in the sectors’ balance relation advanced by GS. Second,
cyclical growth estimation is not statistically (and economically) significant, because it summarizes
erroneous relationship between sectors’ balance and output both in terms of sign (it is the case of
Hbal) and in terms of time lags. A simple relationship between cyclical sectors’ balance pattern and
cyclical growth, based on our stylized facts analysis conducted in Section 2, produces statistically

significant results confirming our view.

4. SECTORS’ FINANCIAL BALANCES MODEL

The main features of our sectors’ balance model are described in Section 1. In this section we
describe the logic scheme behind our estimated sectors’ balance model. This aspect is summarized

in the figure below.
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Figure 16: Logical-based model
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In our analysis we focus on the goods market only. The equilibrium on the goods market at
sectors’ balance level depends on asset markets, namely equity markets, bonds, housing, and
commodities markets. The logic is simple: sectors’ balance long run relationships are a function of
asset markets and GDP. Sectors’ balance and GDP have a double link. On one side, a deviation of a
sector from equilibrium implies an effect on output growth. On the other side, it is GDP, through its
dynamics, which brings all sectors into equivalence. For this last aspect, it is important (from a
logical point of view) to consider output in each sectors’ equation. Another way of solving the
problem, without considering output in the equation, is to solve each balance as a function of
others. Since that output is influenced by sectors’ balance dynamics and since these are linked to
each other, we can omit output from equations and insert residual sectors’ balance in each sector’s
equation. In each estimation we start with a wider model (sector’s balance as a function of others)
and we exclude the variables that are not statistically significant. We find that FinGap is the most
independent sector, as we expected from our analysis. Hbal is explained in part by the FinGap
dynamic (it enters as an indicator of future economic conditions, and then with negative sign),
while in CAS it enters as an explanatory variable Hbal as we expected from Section 2.

The long-run relationships so obtained are used to have a cyclical growth estimation.
Sectors’ balance deviations from equilibrium make an impulse on GDP cycle. As we have said in
the stylized facts analysis section, and we find a confirmation in our version of GS cyclical growth
estimation in Table 5, we expect that lagged deviations in FinGap and Hbal (with a lag of 4 and 2

periods respectively) have an impact on output cycle. A positive FinGap deviation from equilibrium
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(internal funds bigger than investments) implies that there are internal funds sufficient to stimulate
investment decisions and output in the near future. Instead, a positive Hbal deviation from long-run
relationship (saving bigger than consumption and housing investments) implies a reduction in the
demand components that produce a reduction in GDP cycle in the next two quarters. Foreign
balance does not enter into GDP cyclical estimation because its dynamic is explained, from an
econometric point of view, in part by Hbal (as we said in Section 2) and in part by world trade and
oil price cyclical patterns.

The model we estimate is summarized in the table below.

+

. IT + -
FinGap = f| | —— |,cvspread, e
P (GDP) P 9

Hbal = f(img,A4ph,eq, FinGap)
CAS = f(o_il,ﬂ:i, HBal)

AGDP = (( fingap — ;‘ingap *)_,.,(Hbal — Hbal *)_,,WT _Eyclefz,OiI B cycle4]

5. ESTIMATIONS AND SIMULATIONS

This section proceeds as follows. First, we present an overview of the data and the technical
estimations used. Then, we present our estimation of sector balances. Consequently, we present the
estimation of GDP with sectors’ balances deviations from equilibrium as explanatory variables.

Finally, we run an impulse response analysis building a model based on the estimations obtained.

5.1 Data and Technical Estimations

The data used are taken from Flow of Funds (FoF) in quarterly time series. All financial sectors’
balance is measured in percent of nominal GDP. A detailed description of data is in Appendix A.
The estimation technique used is the Dynamic Ordinary Least Squares (DOLS) technique of
Saikkonen (1991) and Stock and Watson (1993). This procedure has two advantages: (1) it is used
to correct for endogeneity among the regressors; (2) it allows variables integrated with different

orders to be combined with I(1) variables in the cointegrating relationship. The first aspect arises
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because of the possibility of “reverse casuality” between a sector’s balance and output®’. The
second aspect arises because an I(0) variable enters into a cointegrating relationship (the corporate
sector). For further details on these characteristics about DOLS see Appendix B.
We use also the Johansen procedure to have a confirmation about the existence of long-run
relationship®®. When the results of these two tests produce similar outcomes, we become sure of the
existence of a cointegrating relationship.

The results of the estimations are used to run a simulation in the context of impulse response
analysis of exogenous variables (asset markets variables). We further investigate these effects on
GDP cyclical growth through an estimation of the latter as a function of sectors’ balance gap (that

is, deviation from equilibrium).

5.2 Estimation Results
In this section we present estimation of sectors’ balance. The estimations obtained are used to build
a simulation model of GDP cyclical growth as a function of sectors’ deviations from equilibrium.

This model is used to run an impulse response analysis.

Financing Gap

The table below presents FinGap estimation with DOLS technique. All of the coefficient estimates
are statistically significant (at 1 percent level) and take the expected signs. ADF t statistic of
residuals derived from DOLS regression is -4.65. The residuals are 1(0) and then a cointegration

relationship exists.

29 . .. . . . .
We remember that a sector’s balance movement causes a GDP variation. But it is GDP, through its subsequent movement, that brings all the balances into equivalence.

30 . . . . . . .
As we will see in Appendix (B), the Johansen procedure admits I(0) variables in some circumstances.
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Table 9: DOLS Estimates of FinGap

] 11 4 11 i 4
FinGap, = 5, + 3, [Y—‘] + S,Eq, + p;cvspread, + Zﬂl,jA( Yt J ]Jr Zﬂz’jAEqu + &,
t =4 t+j j=—4
. . . IT,
Long run relationship: FinGap, = 5, + Y + S,Eq, + p;cvspread, +u,
t
Sample period Bo B B2 B3
1975q1 2007q2 -2.89 0.38 -0.03 0.1
(5.2) (5.3) (6.9) (3)
Residual ADF t- -4.65
test

Symbols *, **, **¥ represent, respectively, significance level of 10%, 5% and 1% of residuals ADF t — test. For the residuals ADF t-test, the
lag length is chosen by SIC criteria. Critical values for test are suggested by MacKinnon (1991). The reported t-statistics (in parenthesis) are
corrected for bias stemming from serial correlation and heteroskedasticity by the Newey-West procedure. The method of estimation is DOLS
[Stock and Watson 1993]. Regression includes an intercept, contemporaneous plus four leading and four lagging values of each explanatory

variable, and three dummies (2005 q3, 2005 q4, 1987 q1 - 1988 q4).

The residuals from the equilibrium regression are used to estimate the Error Correction Model
(ECM). The error term (u) enters with expected sign (negative) and it is statistically significant. In
addition, Table 10 presents the results of the various diagnostic tests of ECM. The test for
normality using the Jarque-Bera method, indicates that the residuals from the ECMs are normally
distributed. Ramsey’s Reset test against a quadratic form was used to test for mis-specification in
the ECM. At the 1% level the null hypothesis of misspecification can be rejected. To test the
presence of serial correlation, the Breush-Godfrey Lagrange multiplier test was used, with the F-
statistics from the test. The result of the Breush-Godfrey test suggests that serial correlation is not
present (for order three). The presence of heteroskedasticity is corrected with Newey-West HAC

consistent estimates.
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Table 10: Error Correction Estimates of FinGap (1975q1 - 2007q2)

ECM = FinGap - (— 2.89+ 0.38(%) —0.03Eq + 0.1cvspreadj

Coefficient
Ug.q -0.32
AFinGapy.; 0.2
AEq;s -0.05
CV spread., 0.1
CV spread;.s -0.04
du87q1_88q4 0.45
du2005qg3 1.82
du2005q4 1.32
du2006q1 -1.92
du2006q4 -1.54
Adj. R 0.55
DW 1.7

Source: authors’ calculations. Levels of significance: ™" ) — value <0.01;~ p-— value £0.05;" p- value<0.1;=

p- value < 0.15. Note: the equation is significant also without the last two dummies and overcomes all the diagnostic tests, at 0.05

level of significance, reported below (except Heteroskedasticity corrected with Newey-West), but adj. R2 is low (= 0:3):

Test Statistics
Serial Correlation Obs*R - Squared Prob. F — Statistic Prob.
6.4 0.09 2 0.12
Functional Form | Log likelihood ratio Prob. F — Statistic Prob.
1.67 0.2 1.51 0.22
Normality Jarque — Bera Prob. - -
0.17 0.92
Heteroskedasticity Newey — West Correction

Note: The functional form test (Ramsey Reset Test) is conducted assuming a quadratic form. The serial correlation test is conducted

assuming a lag = 3.

The cointegrating relationship estimated with the DOLS method is also verified with the Johansen
procedure. With a lag of three, Trace test confirms the existence of one cointegrating relationship
(probability Trace-Test = 0.02). The long-run relationship suggested by the Johansen procedure

exhibits similar values, for equity and profit share coefficients, to DOLS result. Furthermore, the
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adjustment paramenter (o) also appears to be very similar. The Johansen approach confirms that the
long-run relationship enters only in FinGap variable (probability restriction = (.5). The Trace test
suggests the existence of one cointegrating relationship with a result (in terms of coefficients

values) similar to the one presented.
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Table 11: FinGap, Profit share, Equity, CV spread — Johansen Procedure

DOLS ECM = FinGap — [— 2.89 + 0.38[%) —0.03Eq + 0.1cvspreadj

DOLS a, =-0.32
Lag=3
Period Prob. Trace Prob. L - Max Restrictions Coint. vector
1975qg1 200792 0.02 0.15 LR relationship enters only in B=(1, 1.53, -0.2, 0.03, -0.25)
FinGap equation
Prob. restrictions = 0.5 a. =-0.31

Note: The Trace test indicates the existence of one cointegrating relationship. The test is conducted considering the same dummies used in ECM estimations. Trace and L-Max tests accept the existence of one

cointegrating relationship, with 4 lags, at 0.01 percent, but a test for binding restrictions does not accept them.
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Households Balance

The households balance estimate with DOLS method produces a cointegration and coefficients with
expected signs. The coefficients of the variables are statistically significant at 1 per cent level. The
residuals from cointegrating relationship appear to be stationary, passing the ADF test for

cointegration.

Table 12: DOLS Estimates of Hbal

2 2
Hbal, = B, + B,Fingap, + 8,Eq, + B,A,p," + B,uslOy, + > B, ,AFingap,,; + Y. B, ,AEq,,

j=—2 i=-2

2 " 2
+ Zﬂ3,1A(A4 Py )+ Zﬂ4,jA(U510yt+,- )J"gt

j=2 j=2

Long run relationship: Hbal, = 3, + B, Fingap, + 3,Eq, + £,A,p"t + B,usl0y, +U,

Sample period | B, B4 B2 B3 B4

1975q1 20072 | 1.37 -0.43 -0.1 -0.1 0.35
(1.72) (3.2) (10.2) (2.6) (5.2)

Residual ADF t- -5.43

test

Symbols *, **, *** represent, respectively, significance level of 10%, 5% and 1% of residuals ADF t — test. For the residuals ADF t-test, the
lag length is chosen by SIC criteria. Critical values for the test are suggested by MacKinnon (1991). The reported t-statistics (in parenthesis)
are corrected for bias stemming from serial correlation and heteroskedasticity by the Newey-West procedure. The method of estimation is
DOLS [Stock and Watson 1993]. Regression includes an intercept, contemporaneous plus two leading and two lagging values of each

explanatory variable.

In Table 13 the ECM estimate is presented using the residuals of long-run relationship (u).
The speed of adjustment has a negative sign and the error term u is statistically significant at 1
percent level. Diagnostic tests to check the correct specification of ECM are reported below in
Table 13 . The ECM estimate passes all diagnostic tests: Jarque-Bera test for normality, Reset test,
Breush-Godfrey test for serial correlation. The presence of heteroskedasticity is corrected with

Newey-West HAC Estimator.
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Table 13: Error Correction Estimates of Hbal (1975q1 - 2007q3)
ECM = Hbal —(1.37 - 0.43FinGap — 0.1Eq —0.1A, p" +0.35us10y)

Coefficient

U1 -0.44
AEq,; 0.04
du2001q3 1.46
du2001q4 -1.58
du2002q1 1.21

Adj. R? 0.44

DW 1.98

Source: authors’ calculations. Levels of significance: ** P —Vvalue < 0.01;~ p —value <0.05;° p—value <0.1;*

p —value <0.15.

Test Statistics
Serial Correlation Obs*R - Squared Prob. F — Statistic Prob.
0.36 0.95 0.11 0.95
Functional Form | Log likelihood ratio Prob. F — Statistic Prob.
0.8 0.37 0.76 0.38
Normality Jarque — Bera Prob. - -
3.85 0.15
Heteroskedasticity Newey — West Correction

Note: Functional form test (Ramsey Reset Test) is conducted assuming a quadratic form. The serial correlation test is conducted assuming a

lag =3.

The Johansen procedure exhibits very similar results to DOLS estimate, confirming the
validity of the long run estimation obtained. With a lag equal to 1, the Trace test (for lag equal to 1
and 3) and L-Max test (for lag equal to 1, and for lag equal to 2 but at 10 percent significance)
confirms the existence of 1 cointegrating relationship. The restrictions on other variables (namely,
long-run relationship enters only in Hbal) are accepted. With a lag equal to two or three, at least one
of the two tests (Trace and L-Max) accept the existence of one long run relationship. The
restrictions on other variables pass the test, and the cointegrating relationships obtained are very

similar to DOLS result.
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Table 14: Household Balance, FinGap, Equity, House Price Inflation, 10-Year Treasury Yields — Johansen

DOLS ECM = Hbal — (1.37 - 0.43FinGap — 0.1Eq — 0.1A, p" +0.35us10y)

DOLS o, =-0.44
Lag=1
Period Prob. Trace Prob. L - Max Restrictions Coint. vector
1975q1 2007qg2 0.00 0.00 LR relationship enters only in B=(1,-0.7, 0.31, 0.08, 0.13, -0.42)
FinGap equation
Prob. restrictions = 0.22 a. =-0.45
Lag =2
Period Prob. Trace Prob. L - Max Restrictions Coint. vector
1975q1 200792 0.1 0.06 LR relationship enters only in p=(1,-0.78, 0.39, 0.09, 0.11, -0.41)
FinGap equation
Prob. restrictions = 0.57 a. =-0.45
Lag=3
Period Prob. Trace Prob. L - Max Restrictions Coint. vector
197591 2007g2 0.03 0.1 LR relationship enters only in B=(1,-1.26, 0.44, 0.1, 0.11, -0.37)

FinGap equation

Prob. restrictions = 0.08

a; =-0.44

Note: Trace test and L-Max test indicates the existence of one cointegrating relationship. The test is conducted considering the same dummies used in ECM estimations.
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CAS
The estimate of CAS with DOLS technique exhibits coefficients, for all three explanatory variables,
statistically significant at 1 per cent and with the expected signs. ADF test on residuals is significant

at the 1 percent level, confirming the existence of a cointegrating relationship.

Table 15: DOLS Estimates of CAS

2 2 2
CAS, = B, + B,Hbal, + Btwusd,_; + B;0il, + D B, ;AHbal,,; + > B, ,Atwusd,_;,; + >_ B, ;Aoil ,; +¢,

i—2 j= =2

Long run relationship: CAS, = g, + f,Hbal, + g,twusd,_, + S,0il, +u,

Sample period Bo B4 B2 B3

1975q1 20072 7.38 0.51 -0.09 -0.04
(6.5) (15.9) (12.3) (6.9)

Residual ADF t- -4.83

test

Symbols *, **, **¥ represent, respectively, significance level of 10%, 5% and 1% of residuals ADF t — test. For the residuals ADF t-test, the
lag length is chosen by SIC criteria. Critical values for the test are suggested by MacKinnon (1991). The reported t-statistics (in parenthesis)
are corrected for bias stemming from serial correlation and heteroskedasticity by the Newey-West procedure. The method of estimation is
DOLS [Stock and Watson 1993]. Regression includes an intercept, contemporaneous plus two leading and two lagging values of each

explanatory variable, and one dummy (1991 q1).

The residuals of long-run relationship enter into the ECM estimation with the expected sign
and are statistically significant at 1 percent. The ECM passes all the diagnostic tests. The tests
indicate: no residuals serial autocorrelation, residuals normally distributed, no mis-specification

error in the ECM. The heteroskedasticity is treated with Newey-West HAC Estimator.

54




Table 16: Error Correction Estimates of CAS (1975q1 - 2007q3)
ECM = CAS —(7.38+0.51Hbal —0.09twusd _, —0.04o0il )

Coefficient
Ut -0.22
ACAS,; 0.14
Aoil,, 0.02
Aoil;s 0.01
du1991qg1 1.63
du2005q4 -1.17
Adj. R? 0.39
DW 1.98

Source: authors’ calculations. Levels of significance: ™" ) — value<0.01;* p-— value <0.05;" p- value<0.1;=
p—value <0.15.

Test Statistics
Serial Correlation Obs*R - Squared Prob. F — Statistic Prob.
0.4 0.94 0.13 0.95
Functional Form | Log likelihood ratio Prob. F — Statistic Prob.
0.1 0.75 0.09 0.76
Normality Jarque — Bera Prob. - -
4 0.13
Heteroskedasticity Newey — West Correction

Note: The functional form test (Ramsey Reset Test) is conducted assuming a quadratic form. The serial correlation test is conducted

assuming a lag = 3.

The Johansen procedure exhibits results very close to DOLS estimate. For lag up to order
four, both Trace and L-Max test confirm the existence of one long run relationship. All the
restrictions on long run relationship applied to other variables are binding. The factor loading

obtained (o) is very similar to DOLS estimate.
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Table 17: Foreign Balance, Household Balance, Trade-Weight Dollar, Oil Price - Johansen Procedure
DOLS ECM = CAS —(7.38 +0.51Hbal — 0.09twusd _, — 0.040il )

DOLS a, = -0.22
Lag=1
Period Prob. Trace Prob. L - Max Restrictions Coint. vector
1975q1 20072 0.00 0.00 LR relationship enters only in B=(1, -8.9, -0.46, 0.11, 0.03)
FinGap equation
Prob. restrictions = 0.31 a. =-0.23
Lag =2
Period Prob. Trace Prob. L - Max Restrictions Coint. vector
1975q1 2007g2 0.01 0.04 LR relationship enters only in B=(1,-8.74,-0.47, 0.11, 0.03)
FinGap equation
Prob. restrictions = 0.26 a. =-0.23
Lag=3
Period Prob. Trace Prob. L - Max Restrictions Coint. vector
1975q1 20072 0.03 0.04 LR relationship enters only in p=(1, -8.1, -0.46, 0.1, 0.04)

FinGap equation

Prob. restrictions =0.17

a. =-0.25

Note: The Trace test and L-Max test indicates the existence of one cointegrating relationship. The test is conducted considering the same dummies used in ECM estimations.
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5.5 GDP Cycle Estimation

We use the error correction estimations found, and the results obtained in the stylized facts analysis
about business cycle, to estimate the cyclical pattern of GDP. As we have already checked in Table
8, with an estimation of output cyclical growth with sectors’ balance cyclical pattern as explanatory
variables, we expect that the FinGap deviation from equilibrium enters with a lag of 4 periods,
whereas Hbal gap from equilibrium enters with a lag of two. The estimation result is presented in
the table below. All variables enter with the expected signs and are statistically significant. The
diagnostic tests indicate a normal distribution of residuals and a correct specification of equation.

Serial correlation and heteroskedasticity are corrected with Newey-West HAC consistent estimates.

Table 18: GDP Cycle Estimation Based on Stylized Facts Information

cyc, = B, + U, + pu” + pwt _cycle,_, + B,0il _cycle,_, + £,du82 + &,

Our version
Sample period B4 B2 B3 Ba Bs
197691 0.0032 -0.0035 7.06E-08 -0.0013 -0.0321
2007q2 (2.4) (2.5) (7) 4.7) (8.6)
R? Adj. 0.42
Test Statistics
Serial Correlation Newey — West Correction
Functional Form | Log likelihood ratio Prob. F — Statistic Prob.
0.6 0.44 0.57 0.45

Jarque — Bera Prob. - -
5.3 0.07

Normality

Heteroskedasticity Newey — West Correction

Note: cyc indicates real GDP growth cycle; u' is the error term of DOLS estimation for financing gap; u™ is the error of DOLS
estimation for households balance; du82 is an impulse dummy variable for period 1982q1 - 1982q4. Newey-West (1987)

corrected t-statistics for serial autocorrelation and heteroskedasticity are applied in regression and appear in parenthesis.

5.6 Simulations

In this section we run an analysis of the dynamic response of the sectors’ balance and GDP growth
cycle to impulses in exogenous variables. To implement these predictions we use system dynamics
models®'. Using the results obtained in our estimations, we construct a system dynamic model in

Vensim language.

31 De-Toledo, Marquez and Nunez (2008) focused on the relation between econometric sand system dynamic models. System dynamic models are systems of difference
equations. The theory of difference equations underlies all the time series methods.
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Figure 17: The Design of Equations Estimation in Vensim to Implement Impulse Responses Analysis
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Plots of the generalized impulse response functions for one standard shock in exogenous
variables (equity prices, yield spread, profits share, house prices inflation, and 10-year T-bond yield)
are shown in the figures below. The hypothesis is that a positive shock takes place and comes back in
one period.

A shock in equity prices corresponds to a shock in business investments components. As we
expect, the impact on financing gap and households balance is negative, while the impact on GDP is

positive. The effect on CAS is also negative, because high consumption pushes up imports.

Figure 18: Simulated Impact of Transitory 1-std-dev. Improvement in Equity Prices
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CAS change
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Source: Authors’ calculations. Note: The periods on x axes indicates quarters from shock.

Yield spread and profits share shock produce a positive impact on financing gap and GDP after
some lags (4 periods as we expect). The effect on households balance and CAS is negative. In the first
case this is because FinGap enters as explanatory variable with negative sign; in the second case this

happens because of reductions first in Hbal influences imports and th