














































lending rates (1) wi th respect to their respective psychological 

discount rates(d). After transfers between workers and firms 

cancel out, there remains a net cost to be mi ni.mized15
• I:n 

general, firms have better collateral than workers. So one 

would expect firms to be less subject to financial market 

imperfections and to face lower borrowing rates. I:f subjective 

discount rates and 1ending rates are homogeneous between firms 

and workers then a net borrowing condition for firms at all 

times is the least costly arrangement16
•

The first-order condition for the maximum of the joint 

maximization problem (6) yields: 

y ( rf, - .r!)
wbere: J •f, w 

2ct 
(8) 

The completion of the analysis requires the specification 

of transaction costs and the rate of return on available assets 

. The optima1 cª

d corresponda to min [ (b - d), (d - l)]. 
Intermediary aolutiona are dominated by either tota1 paymenta 
anticipation or tota1 payments deferral ao the problem amounta to finding 
the optima1 identity of the borrower. 

Work incentive reasons may a1so induce firma to dafer 
paymenta. 
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and debts for firms and households. For simplicity, i wil1 

assume that the rate of return on bonds, the rate of return on 

cash and the uni t cost of bank trips are identical between firms 

and workers (ie. r1:, = r1:,•-= r1:,t'; r. = r■- = r.t' and Ct, = 0o• = Ct,t') • Cash 

ho1dings yie1d a nul1 nominal return so i ts rea1 rate of return 

corresponds to minus "t:}le inflation rate. 

Sol ving the sys tem of simul taneous equa tions ( 7) and ( 8) : 

THE BENCHMARK CASE 

.2 ( e; + e: - .2 c
b

) 

Y (c3 - 2 Ib ) 

( �1 + 1). = ( e; - Cb) (I b + 7õ )

Cb (� - Ib ) 

K • in:flation rate 

(9) 

(10) 

Equation (10) shows that a higher differential between 

payments costs and bond transaction costs 1owers the number of 

bank trips undertaken by workers and firms (ie., i = f, w ), 

while an increase in nominal interest rates produces the 

opposite result. Higher net costs of deferred payments relativa 

to the rate of return on bonds reduce the number of trips to the 

banks. 

Equation (9) states that a higher differential between 

total payments cost for firms and workers with respect to the 

cost of going to the bank increases the payment period while a 

higher differential between the total cost of deferring payments 
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in re1ation to twice the rate of return on bonds produces the 

opposite effect. The payment period is inverse1y re1ated to 

income 1eve1s, reflecting the operation of sca1e economies 

characteristic of the inventory theoretical approach. Perhaps 

more interestingly, according to (10) the payments period is not 

inf1uenced by the inflation rate. In sum, equations (9) and (10) 

show tha t the rate of return on bonds aff ects the number of bank 

tripa and the payments period17 while inflation affects on1y the 

former variable. 

The solution of the system of equations (7) and (8), 

presented in equations (9) and (10) above assumed that: a) (T/p) 

and fw and ff can be treated as continuous variab1es and that 

interior so1utions apply, that is: (T/p) 20, � 20 and ff 20; 

b)employees and employers can freely tradeoff higher or 1ower

wage levels for shorter or longer payment periods in order to 

achieve the maximum joint financial profits posed above (ie., 

the focus is on Pareto-optimal solutions) ; c) employers and 

employees have a similar asset structure which includes only 

cash and bonds. In the next three sections I will analyze the 

sensitivity of the payment period outcome with respect to 

changes in these three assumptions, using equations (9) and (10) 

as a benchmark case. The objective of this exercise is to 

explain the rigidity of employees payments interva1s over the 

last fifteen years in Brazi1. 

Irving Fisher (1911, pp 85), diacuaaing th• behavior of the 
velocity of circulation of money in th• OS during the XIX century, poses: 
"As a matter of history, however, it is not likely that the aubstitution 
Írom month.ly to weekly payments has increased·the rapiclity of circulation 
of money among men fourfold because the change of another element, book 
cred.it, would be likely to cause a somewhat compenaatory decrease . .... . 
It ia probable that workingmen, who formerly found it necesaary to trade 
on credit, to make their own payments in caah, thus tending to decrease 
the velocity of turnover of money.n (ita1ica added). In the benchmark 
model bond hold.inga do a similar offsetting force to payments period 
changes, aa trade credit did in Fiaher'• argument. 
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4 . ACCESS TO BONDS MARKE T 

A. BAUMOL and BARRO's MODELS

The system of equations (7) and (8) incorporates Barro

(1970) and Baumo1's (1952) mode1s as specia1 cases. The common 

restriction imposed in Baumo1 and Barro's mode1 is the absence 

of interactions between individual equations (7) and (8). 

First, keeping (T/n) fixed at a11 times generate a Baumo1 

mode1 solution for firms and employees' optimal number of bank 

trips: 

( f" + 1 ) • - ( ,EL ... 1). - T
p 

The payments period in Baumo1 mode1 is fixed so it shares 

the same insensitivity of payments practices to inf1ation found 

in the Benchmark case. Similarly, if no economic uni t is allowed 

to purchase bonds (that is setting f"' and fc equal to zero), 

equation (7) is equivalent to Barro' s formula18
:

Y (e�+ 2 s) 
(12) 

The comparison of equations (9) and (12) shows that the 

sensitivity of the payment period with respect to the inflation 

rate depends on how widespread bond ho�dings are. Xn the case 

of a well-developed market for short run assets one would expect 

Barro aet e� equal to twice emplo�ee■ ■ubjective cliscount 
rates. 
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an insensitivity of payments periods to inf1ation. In the other 

extreme represented by Barro' s mode1, when bond ho1dings are in 

a corner so1ution, the e1asticity of payments periods with 

respect to inf1ation wou1d be -1/2. 

B. ASYMMETRIC ACCESS TO BONDS MARKET

An intermediary case between the benchmark case (9) and

Barro's mode1 (12) is to give firms but not workers access to 

bond markets19
• The corresponding payments period so1ution is: 

( �) . . 
j 2 ( e; + e; - cb )

P � Y ( e; - rb + s ) 
(13) 

The comparison between equations ( 9) , (12) and (13) 

revea1s that the equi1ibrium payments period so1ution is 

inverse1y re1ated with the proportion of agents with access to 

bond markets. However, the elasticity of payments period with 

respect to inf1ation is -1/2 in ei ther the case one side or both 

sides involved in payments period determination have no access 

to bonds markets. This means that to produce a zero elasticity 

of payments periods with respect to inf1ation requires that both 

firms and workers have access to bond markets. 

The asymmetry between firm's and worker•• access to bond 
holdings can be explained in terms of economies of scale. ln general, 
each firm has many workers (say n workers), so individual firma manage 
more resources than individual workers (ie. YT/p versus YT/np). Since the 
marginal benefit of an extra bank trip increases with income while the 
transaction cost remains constant, it is possible to show that, all else 
equal, there are intermediary values of bonds transactions costs where 
only workers are on a· corner solution in the bond.s market. 
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5.WAGE lUGID:ITY

A. REAL WAGE R:IGID:ITY

Al.i cases presented above result from the maximization of 

firms and emp1oyees' total financial profit, including interest 

costs and transaction costs. This joint profit maximization 

procedure warrants the achievement of Pareto-optimal aolutions 

based on the ability of firma and employees to exchange wage 

levels for payments periods. Employeea and employers negotiate 

a "wage-package" that specifies the wage level and the payments 

interva1. :rn the case of asymmetric accesa to bond marketa 

mentioned in section 4B, lower real wages would be traded for 

more frequent payments. 

Figure 3 illustrates the trade process between firma and 

workers under asymmetric access to the bonds market. The range 

between the flat part of firms and workers autarkic financial 

profit functions on the upper part of the figure 3, determines 

the heigh t of the Edgeworth box in the lower part of the figure 

where 1ower real wages (which hurt workers but benefit firms) 

are traded for more frequent payments (which hurt firms but 

benefit workers). The rest of the analysis follows a standard 

textbook analysia, where the equilibrium rests at point O in the 

con tract curve (ie. , the lo cus of all Pareto-optimal "wage­

packagea"). This negotiation process is the driving force that 

makes the inflation elasticity of paymenta period in the case 

where on1y workers are constrained in the bonds market equal to 

the case where both agents are constrained. 

Figure 3 * illustrates potential effects of a rise in 

inflation rates in the previous "wage-package" outcome. The rise 

in inflation affecta only employees payments period autarkic 

solution because it ia not insulated against it by bond 

holding a. Since, firms bond holdings compensa te for the 

inflationary rise, its payments period autarkic solution remains 
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where it was. As a resu1t, the contract curve is shifted outward 

because firms require a wage reduction to be further away from 

its una1tered autarkic payments period so1ution20
• The Pareto 

optima1 "wage-package" in figure moves from point O to point O' . 

Figure 3 can a1so i11ustrate the inf1uences of wage 

reguia tion, say a binding mini.mum wage, on the inf1a tion 

e1asticity of payments periods. If in the initia1 equi1ibrium 

O the wage regu1ation is just binding, the movement from O to 

O' is impaired. In other words, the payments frequency-wage 

exchanges between f irms and workers are not rea1ized. This means 

that the wedge created between the payments period outcome and 

the Pareto-optima1 so1ution increases with inf1ation. In sum, 

the inefficiency lesses created by a binding wage regu1ation, 

measured by the distance between the o1d indifference curve (w) 

and the new indifference curve (w'), increases with inflation21
•

B. NOMINAL WAGE RIGIDITY

A particu1ar case of wage rigidi ty tha t m.ay be more 

re1evant for the recent Brazi1ian experience is the imposition 

of a nominal wage rigidity. In particu1ar, the recent Brazi1ian 

1egis1ation has imposed a nomina1 wage f1oor independent1y of 

payments dates. Since nominal wages are constant, the ear1ier 

are payments dates the higher is the rea1 wage floor imposed by 

the Wage Law. Expression (14) establishes the re1ationship 

between nomina1 wage f1oors, payments frequency, inflation and 

rea1 wage f1oors for the case of uniform1y distributed reai 

The upper 1imit of the Edgeworth box wi11 be increased with 

the inf1ation rise.

Of course, if wage f1oor• are not binding or if firm'• desired 
payments period are shorter than it• employee•• then a Pareto-optimal 
so 1ution wil1 prevai1 at all times. 
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payments: 

_!a· (1+ !> ;°tt.!J: 

where: (14) 

� • reall wage Eloor 
_!ai• nomiIJl!J.l wage E loox 

The introduction of a nominal wage floor, specified by 

equation (14), as an extra constraint on workers, firms and 

their joint problems produces an increase (decrease) in firms 

(workers) marginal benefit from increasing the payment period. 

The combina tion of high infla tion and long payment periods 

enables firms that face binding legal nominal wage floors to 

lower their effective labor cost. On the other hand, since the 

nominal rigidity mechanism represents a transfer between firms 

and workers, the Pareto-optimal solution remains unchanged. 

The overall result is that the introduction of a nominal 

wage floor wi11 increase the differential between firms and 

workers' optimal payments period. This will lead to greater 

distortions since firms and workers are unable to exchange more 

frequent payments for lower wage levels. As opposed to the real 

wage rigidi ty case, nominal rigidi ty inefficiency effects do not 

rely on any asymmetry between firms and workers' access to bond 

markets. A prescription to reduce this distortion is to fix a 

real wage floor rule that follows equation (14) above: 

independent of the timing of payments and inflation rate, the 

real wage floor is constant. 

Since firms have an incentive to postpone payments in the 

presence of a binding nominal wage floor, the Brazilian Wage Law 

limi ts the maxim,ll!1 p�.�ent interval. One consequence of imposing 
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nomina1 wage rigidity and cei1ings on the payment interva1, is 

that when the Wage Law is binding the desired payments periods 

wou1d be above the maximum a11owed by the 1aw whil.e the observed 

payments period woul.d be fixed at a comer sol.ution at the 

maximum val.ue a11owed. 

6. INTEGER RESTlUCTIONS ON THE PAYMENTS FREQUENCY

The fina1 extension of the benchmark mode1 is to introduce 

aggregation effects of comer sol.utions in the mode1. These 

corner so1utions are derived from integer constraints and non­

negativity constraints on the number of transactions. This issue 

was first ana1yzed in Barro (1976) in the context of the Baumo1-

Tobin mode1. Since Barro (1976) assumes a given payment period 

and integer restrictions on the number of trips to the banks, 

the number of bank trips does not change continuousl.y wi th 

changes in their determinants. Smal.1 changes in exogenous 

variab1es (for example, income or interest rates) generate 

either no changes or big changes in the number of trips to the 

bank, depencling on the re1ative position of the unconstrained 

sol.ution with respect to the constrained sol.ution22
• 

However, if the payments period is not fixed, i t can act as 

a buffer compensating for changes in the desired number of bank 

trips tha t are not real.ized due to integer constraints. Tha t is, 

changes in common determinants of the number of bank. trips and 

of the payments period that do not affect the former variable 

may affect the la tter. When these integer restrictions are 

binding, then the payments period work as in this case of 

Baumol.'s mode1 (ie., compare equations (10) and (11)). More 

forma11y, 1oca1 changes in the payments period away from its 

Tha conjunction of big jump■ and ama11 jump■ among 
heterogeneou■ unit■ tend to amooth out the aggregate number of bank 
tripa. 
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unconstrained optimal values may bring the financial profit 

closer to its constrained optimal. 

In principle, the payment period (T/p) is a continuous 

variable that can smooth out part of the corner aolutions 

imposed on the number of bank trips. However, since the payment 

frequency is a whole number, the imposi tion of binding ceilings 

on the payments period (ie. T-.ax> by the Brazilian Wage Law 

restricts payments period (T/p) changes in a jumpy fashion23
• As 

a result, the payments period role in smoothing corner aolutions 

on the number of bank trips is lost. The final effect of the 

Wage Law integer restriction on payments frequency is to reduce 

short run movements of payments periods. 

7. SOURCES OF PAYMENTS PRACTICES RIGIDITY :AN EMPIRICAL ASSESSMENT

The purpose of this section is to evaluate the relative 

importance of the different sources of payments practices 

analyzed in the paper. The benchmark case represented by 

equation 7 produces a complete insensitivity of payments periods 

to inflation. The idea is that firms and employees can reduce 

cash holdings through bonds holdings in a more efficient way 

than through payments periods reductions. Whether this is the 

case or not, it is an empirical matter. Figure 8 shows the 

distribution of liquid assets ownership across different 

metropolitan regions. Except for Sao Paulo and for the case of 

US dollars in Belo Horizonte, none of the eight metropolitan 

regiona presented more than 2 percent of the adult population 

using any of these short run assets. This evidence suggests that 

the assumptions posed by the benchmark case are somewhat 

unsatisfactory. 

In practice, the maximum allowed Tis one month ■o payments 
intervala are restricted to monthl.y(T/1), bi-weekly(T/2), ten days(T/3), 
weekly(T/4) and ao forth. 
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Another prediction of the benchmark case is an inverse 

relationship between income levels and payments periods. One 

possibility to neutralize this effect is to assume that 

transaction costs are of an income forgone nature. In this case 

the earnings-transactions cost ratio of equation (9) is 

independent of earnings. Bowever, these predictions are not 

supported by the empirical evidence. Figure 9 presents the ra tio 

between each payments period group average income and the 

average income of all payments periods groups. We see that the 

high frequency group (self-employed and employers) presents the 

highest average income and that weekly paid workers are the 

lowest paid workers of all. The later group earns on average 

nearly one half of the former group income. Within the employees 

group there is a positive relationship between payments periods 

and earnings in all metropolitan regions. 

Figure 10 presenta the short run portfolio by family income 

brackets for the same metropolitan regions. It shows that low 

income individuals do not possess inflation proof liquid assete. 

The ownership of all liquid assets is progressive, the share of 

adults with family income below five minimum wages that possess 

these assete is close to zero. This might be incorporated in the 

benchmark case as a positive relationship between earnings and 

the rate of return of alternative asseta (for example, setting 

(drb/dY) > O in equation (9)). This evidence can potentially 

explain the positive relationship between payments periods and 

earnings among employees mentioned. 

Since individual firms manage bigger cash-flows than 

individual workers they are expected to use bond markets more 

intensively. Therefore, the movement from the benchmark case to 

the case where there exists an asymmetric access to bond 

holdings between firms and employees seems to go in the 

direction of realism. Bowever, it is per se insufficient to 
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exp1ain the 1ow inf1ation e1asticity of payments periods 

presented in the time series exercises. If firms and emp1oyees 

can freely tradeoff changes in wages for changes in payments 

frequency then firms can provide their emp1oyees the benefits 

of bond holdings through more frequent payments at the expense 

of 1ower wages. This negotiation process is the driving force 

that makes the inf1ation e1asticity of payments period in the 

case that on1y workers are constrained in the bonds market egual 

to the case where both agents are constrained. 

A11 cases reviewed so far in this section are Pareto­

optima1 in the sense of resu1ting from the maximization of firms 

and emp1oyees total financial profits. This joint cost 

minimization procedure may be impaired by wage f1oors imposed 

by the Brazi1ian Wage Law. A way to assess the clistortion 

induced by the Wage Law is to compare the payments habits of 

individua1s covered by the Wage Law (ie., legal emp1oyees -

trabalhadores com carteira) vi th those in the non covered sector 

(ie., i11ega1 emp1oyees trabalhadores sem carteira). Tab1e A1 

be1ow shows that during the 1982-1993 interva1 the average 

payments period of 1ega1 emp1oyees were 1onger than i11ega1 

emp1oyees payments periods in a11 six metropo1i tan regions. The 

average clifference of average payments periods across these 

regions was approximate1y two days (ie., 27. 8 for legal 

employees and 25.7 for i11ega1 emp1oyees). 

TABLE Al - EMPLOYEES AVERAGE PAYMENTS PERIOD - 1982.6-93.7 

BELO 

BORIZ 

ILLEGAL 26.39 
LEGAL 28.17 

PORTO 

ALEGRE 

26. 70
26.98

RECIFE 

21.40 
25.43 

RIO DE 

JANEIRO 

26.56 
28·.55 

SALVADOR 

25.20 

28.37 

SAO 

PAULO 

27.95 
29.11 

A particular source of wage rigidi ty present in the 

Brazi1ian case is the imposi tion of nominal wage f1oors that are 
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invariant of the payments date chosen. In the cases where these 

wage f1oors are binding, the combination between high inf1ation 

and 1ong payments periods provide firms the desired 1abor cost 

saving d.avice. Given firms incentives to postpone payments, the 

Brazilian Wage Law 1imits the maximum interval between income 

is earned and paid. Firms have to pay vages and sa1aries earned 

in a given month until the first vorking day after the fourth 

of the next month. A first consequence of imposing nomina1 wage 

rigiclity and cei1ings on the payment's interva1, is that when 

the Wage Law is binding payments dates should be at the 1ega1 

1imit. In this context, a biding restriction on payments dates 

also imp1ies in an upper bound on the payments period equiva1ent 

to one month. In this sense payments dates and payments periods 

are both measures of the pressure exerted by the Wage Law on 

earnings. 

The comparison between the share of lega1 and i11ega1 

emp1oyees wi th monthly payments providas a more accurate 

assessment of the impact of wage rigidi ty on payments practises 

than the comparison of these groups average payments periods 

presented in Tab1e A1. Tab1e A2 below shows that in five of the 

six PME metropo1itan regions, the share of month1y paid 1ega1 

emp1oyees surpasses the share of month1y paid i11ega1 

emp1oyees. The simple average across these metropoli tan regiona 

for 1ega1 and illega1 emp1oyees are 831 and 791, respective1y. 

The wage rigiclity argument seems to work here but it does not 

seem empirica11y very relevant. 

TABLE A2 -AVERAGE SRARE (%) OF MONTBLY PAYMENTS AMONG EMPLOYEES 

1982.6-93.7 

ILLEGAL 

LEGAL 

BELO 

BORIZ 
82.63 
85.72 

PORTO 

ALEGRE 

80.68 
81.48 

RECIFE 
63.73 
69.47 

RIO DE 
JANEIRO 

82.78 

88.97 

SALVADOR 
80.15 

89.90 

SAO 

PAULO 

83.56 

83.28 

The next measure of the pressure of the Wage Law on 
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payments practices analyzed is the distribution of payments 

dates. Figure 11 presenta the distribution of payments dates 

among legal and illegal employees that are paid on a monthly 

basis24
• This data derives from a special supplement of PME 

questionnaire al:>out payments dates during the month of June 

199425
• Figure 11 shows a concentration of payments dates 

outcomes between the 25th and the 10th of the following month. 

There is also a preference for payments dates that are mul tiples 

of five, specially among legal employees. The high concentration 

of payments dates on the 30th is the main feature of legal and 

il.legal employees data. We observe a relative concentration of 

payments dates on the 5th and the 6th (ie., the legal limit 

because the fifth fell on a Sunday). The relative concentration 

of payments dates between the new and the old legal li.m.it (ie., 

the 6th and the 10th, respectively) may indicate the presence 

of habit lags in payments practices. 

As we found for payments periods, legal employees tend to 

have payments dates closer to the legal limit than illegal 

employees ones. The proportion of legal employees pay day at the 

legal limi.t was nearly twice the proportion found for illegal 

employees. However, there still remains to be explained the 

reasons for the relative concentration of illegal employees 

payments dates at the legal limit. One possible explanation is 

tha t legal employees may act as a role model for illegal 

employees ones. There may be other more fundamental sources of 

This payments question was also made for the rema-1.ru.ng 
payments period groups. However, when an individual receives it does not 
make sense to ask a unique payments date. The bad ■pecification of the 
questionnaire was reflected in the high non response rate for other 
payments periods groups (always above 651) while monthly paid individuals 
non response rate were lower than 101. 

The proximi ty wi th the Real plan launched in Jul.y 19 94 may 
distort the distribution of payment■ date used here. 
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complementarity between legal and illegal employees payments 

habi ts. Legal and illegal employees tha t work for the same f irms 

may get paid by at the same date se firms economize on pay bills 

costs. Perhaps more realistically, legal employees that hire 

illegal employees (ie. , the bottom of the labor market) may tend 

to synchronize their receipts and expenditures cash flows by 

setting illegal employees payments dates close to theirs26
•

The overall conclusion is that most payments dates are 

close to the maximum allowed limit but not exactly there. The 

concentration of payments dates on the 30th but not the 6th may 

be explained by the relatively small gain obtained even during 

high inflation and/or by some inconvenience of starting a new 

working month withstanding debt of firms with workers. 

Finally, the aggregate time-series analysis of section 5 

provides very soarce information on the actual mobility between 

payments practices. The analysis of transition probabilities 

between different payments periods groups provide a more 

adequate evidence on payments period rigidity. The transition 

probabili ties presented in figure 12 are estimated from a 

concatenated sample individuals taken from PME files for Sao 

Paulo, Rio de Janeiro and Recife during the 1982. 3-93 .12 

period27
• We use the following convention: C - oontinuous 

payments, M - Monthly, B - Biweekly, W - Weekly and O - Other 

forms. The first letter refers to the payments period in the 

first observation and the second letter in the second 

observation. For exa.mple, CM stands for the average monthly 

transition probability from continuous payments to monthly 

26 This complementarity of payments dates can be tested 
with PME using a sample of dwellings in which legal eJl'i'loyees 
hire illegal domestic labor. 

See, Neri (1995) for a general description of the longitudinal 
information used here.
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payments during the 1982.3-93.12 period. 

The black rectangles of figure 12 imposes the condition 

that during two consecutive months earnings were positive. The 

main feature of these transition probabilities is the higher 

probability (always above 88%) that monthly and continuously 

paid individuals keep the same payments mode between two 

consecutive observations. The corresponding probabilities for 

the remaining payments periods groups (biweekly, weekly and 

other forms of payments) is much smaller (never above 651) . The 

fact that monthly and continuous payments are more absorbing 

states is consistent wi th them being corner solutions. Any mass 

change in the tails of the distribution of desired payments 

practices that does not cross the upper and lower bounds of 

effective payments (ie. , monthly and continuously payments) will 

not be observed in practice. 

The relative high mobility of payments periods present 

in the black rectangles may be influenced by transitory 

componente of earnings (eg., Christmas bonus, vacations). In 

order to fil ter out part of transi tory changes in payments 

periods, the whi te rectangles present the transi tion 

probabilities between the third and the fourth observation in 

the concatenation imposing that the first two payments practices 

and the last two are equal. 

The imposition of an additional filter that payments 

periods has to be equal in the first two and in the last two 

observations of the concatenation generates an increase in the 

probabilities that payments medes do not change between the 

second and the third observations in the concatenation. Te 

escape probability from monthly and continuously paid 

individuals fall from 10-121 range to the 2-3% range. The escape 

probabili ty from the remaining payments period groups (ie. , 

biweekly, weekly and other forms) fall from the 52-58% range to 
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the 18-29% range. 

There are some qualitative features observed in the black 

rectangles common to the white rectangles. As expected, closer 

interior payments modes present higher transition probabilities. 

The mobility between monthly and biweekly payments surpasses 

the mobili ty between monthly and weekly payments. Sim.i1arly, the 

mobili ty between continuously and weekly payments surpasses the 

mobility between continuously and biweekly payments. This last 

point gives empirical support to the assumption that self­

employed and employers recei ve their income on a high frequency 

basis. 

7. CONCLUSIONS

This paper studied the joint determination of the payments 

period between f irms and employees. The framework developed here 

extends the previous leterature in the following aspects: a) the 

model incorpora tes interactions between optimal payments period 

decisions and optimal portfolio decisions. b) the model studies 

the occurrence of Pareto inneficiencies in the bargaining 

process between firms and employees due to wage regulation. 

c)the model also incorporates integer restrictions on payments

frequencies due to the imposi tion of upper bounds on the 

payments period. 

The empirical analysis started applying Johansen co­

integration procedures to aggregate Brazilian time-series and 

reached two conclusions: a) the average payments period variable 

keeps an equilibrium relationship with the previous inflation 

peak what indicates some degree of irreversibility of payments 

practices. b)the low estimates of the previous inflation peak 

elasticity of payments period found reveals a high degree of 

rigidity of payments practices. 

The main part of the empirical analysis assessed possible 
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sources of payments practices rigicli ty found in the recent 

Brazilian experience using micro data: 

a) The benchmark model constructed in this paper provides a

basic rationale for payments periods rigiclity: the existence of 

short-run assets that provide a less costly mechanism to 

economize on cash balances than changes in payments periods. 

Bowever, as the data shows the high proportion of household 

without short-run asseta and the inverse relation between 

employees payments groups earnings and their respective payments 

period poses objections to a basic assumption and to a basic 

result of the benchmark model. 

b)The real wage rigidity explanation looks at the 

clifficulties of firma and employees in agreeing on a joint 

payments period decision. This story is intuitive when there 

is an asymmetry between firma and employees access to bond 

markets and in the case of a very regulated labor market like 

the Brazilian one. The clifferences in payments practices between 

employees subject to direct wage regulation and those that are 

not provi de some empirical support to the wage rigicli ty 

mechanism. Legal employees have a higher share of monthly 

payments and those that are paid on a monthly basis get paid at 

dates closer to the legal limit. However, the observed 

clifferences between legal and illegal employees payments 

practices are not very relevant. 

c) Finally, nominal wage rigicli ty wi th upper bounds on

payments dates stands as a simple and powerful source of 

payments practices rigidity. It provides the motivation for 

firms to push payments frequencies and payments dates toward a 

corner solution. This fact is confirmed by the relatively small 

probability that monthly paid workers change to a different 

payments mede. Nevertheless, most payments dates are not exactly 

situated at the legal limit. 
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TABLE B 
JOHANSEN MAXIMUM UKELIHOOD fJHOCEDURE ( NON-TAENDEO CASE) 

82M7-93M3 - 129 OBSERVATIONS - Estimated in Logs - Lag ín VEC=4 

Co-mle-
gration Alt. SIMPLE BELO PORTO RIO DE SAO 
Tests Hip. AVG HORIZ. ALEGRE RECIFE JANEIRO SALVAD PAULO 

Maximal 
Eingen- r-1 48.11 44.17 33.61 27.53 51.51 27.72 44.69 

Value r-2 0.42 1.53 1.9 0,46 0.82 4.25 1.78 

Trace r>=1 48.54 45.71 35.51 28 52.33 31.98 46.47 
Test r>=2 0.42 1.53 1.9 0.46 0.82 4.25 1.78 

CO-INTEGRATING VECTOR'S (6) ANO ERROR CORR�CTION COEFICIENrs ( .. ) 

TABLE C 

V1 V1 V1 V1 V1 V1 V1 

VARIABLES SIMPLE BELO PORTO RIO DE SAO 
AVG HORIZ. ALEGRE RECIFE JANEIRO SALVAD PAULO 

PAYMENTS -1 -1 -1 -1 -1 -1 -1
PERIOD 0.1583 0.19!55 0.1517 0.1015 0.3559 0.2871 0.2018 

PREVKJUS -0.0668 -0.071 -0.06017 -0.1074 -0.0569 -0.0526 -0.0652
INFL. PEAK G.582 CU4 0.3S53 Õ.541 0.9507 0.4421 0.4515 

INTERCEPT 3.007 3.039 3.03 2.825 3.02 3.031 3.083 

OBS:(")Big Numbers. ("") Small Numbers 

-

95% 

C.V.

15.67 
9.243 

19.96 
9.243 



EMPLOYEES' AVERAGE PAYMENTS PERIOO DETERMINATION 

TABLE D 
JOHANSEN MAXIMUM LIKELIHOOD PROCEDURE ( NON-TRENDED CASE) 
82M7-93M3 - 129 OBSERVATIONS - E!flmoted ln log1 - log ln VEC•� 

Co-lnle-
grollon Alt. SIMPLE BELO PORTO RIO DE SAO 95

°
1. 

Tests Hfp. AVG HORIZ. ALEGRE RECIFE JANEIRO SALVAD PAULO C.V.

Maximal 
Elngen- r=I 18.47 37.78 14.83 12.93 25.27 9.21 23.49 15.67 

Value r=2 13.59 8.95 9.29 6.83 6.88 !.!9 6.22 9.243 

Trace r>11:l 32.07 46.7.4 24.13 19.76 27.23 18.11 29.71 19.96 

Test r>=2 13.59 8.95 9.293 6.83 6.88 8.89 6.22 9.243 

CO-fNTEGRATING VECTOR'S e·> ANO ERROR CORRECTION COEFICfENrs e .. , 

TABLE E 

Vl Vl VI Vl Vl Vl VI 

VARIABLES SIMPLE BELO PORTO RIO DE SAO 
AVG HORIZ. ALEGRE RECIFE JANEIRO SALVAD PAULO 

PAYMENTS -1 -1 -1 -1 -1 -1 -1
PERIOD 0.0123 D.1955 0.0125 0.1959 0.3559 0.0811 0.021 

PREVIOUS -0.0288 -0.067 0.0285 -0.0567 -0.0569 -o.o 104 -0.00U
INFL PEAK 0.3323 0.53 ·0.1935 0.1954 0.9507 0.359 ·0.316

INTERCEPT 3.4001 3.058 3.056 -13.22 3.02 3.117 3.117 

.CVU:�1 '�\n.-.�lo,r.,.h.nu ., 1 ! \_('rn.r,JI. it..,�, ..,



EMPLOYEES' INCOME SHARE DETERMINATION 
TABLE F 

JOHANSEN MAXIMUM LIKELIHOOD PROCEDURE ( NON-TRENDED CASE) 
82M7-93M3 - 129 OBSERVATIONS - Estlmated ln logt • l� ln VEC=A 

Co-lnle-
grallon Alt. SIMPLE BELO PORTO RIO DE 

Tesls Hlp. AVG HORIZ, ALEGRE RECIFE JANEIRO SALVAD 
Maximal 
l:lngen- r=I 50.A A 1.33 38.18 3A.51 45.45 27.14 

Value r=2 2.AJ 1.95 1.31 0.569 1.32 3.35 

Trace r:>• 1 52.83 43.28 39.49 35.08 A6.77 30.49 
Test r:>=2 2.43 1.95 1.31 0.569 1.32 3.35 

CO-INTEGRATING VECTOR'S (') AND ERROR CORRECTION COEFICIENT'S <••) 

TABLE G 

Vl Vl VI VI VI VI 

VARIABLES SIMPLE BELO PORTO RIO DE 
AVG HORIZ. ALEGRE RECIFE JANEIRO SALVAD 

EMPLOYEE'S -1 -1 , -1 -1 -1 -1
SHARE 0.133 0.167 0.1923 0.0977 0.2656 0.2671 

PREVIOUS -0.05.43 -0.0617 -0.0659 -0.052 -0.0533 -0.0543
INFL PEAK 0.592 0.629 0."'55 O.Ili 0.9131 0.3959 

INTERCEPT -0.266 -0.274 -0.285 -0.308 -0.296 -0.295

nRC:•l'lRln N11rnh,.,c (
ºº

\ Smnll N11mh,,,u! 

SAO 
PAULO 

50.21 
2.21 

52.A3
2.21

V1 

SAO 
PAULO 

-1
o.m,

-0.0.458
-<l."'519 

-0.178

95'!. 

C.V.

15.67 
9.243 

19.96 
9.243 



PAYMENTS PERIODS DISTRIBUTION AMONG EMPLOYEES (1982.3-1993.10) 
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FORMAL AND IUl=ORiv,Ãl lÊM�LJV�;;§ V'Jff}i �.or�fHLY 13AYMENT§ 

PAY DAY DISTRIBUTION BY METROPOLITAN REGION 
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ALL METROPOUTAN REG�ONS PAY DAY BY PAYMENTS PERIOD 
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