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Panel – Unit Root

PPP (Purchasing Power Parity)
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Em que lambda=1 no

Tome logs :
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Se PPP for valida, serie ln(lambda) deve ser convergente, ou seja, não deve haver evidência de raiz unitária. Use o arquivo XRATE e faça o teste no Stata.
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 6  Consider a linear probability model for whether employers offer a pension plan based on 
the percentage of workers belonging to a union, as well as other factors:



pension � C0 � C1percunion � C2avgage � C3avgeduc  
       � C4percmale � C5percmarr � u1.



(i) Why might percunion be jointly determined with pension?
(ii) Suppose that you can survey workers at firms and collect information on workers’ 



families. Can you think of information that can be used to  construct an IV for 
percunion?



(iii) How would you test whether your variable is at least a reasonable IV  candidate for 
percunion?



 7  For a large university, you are asked to estimate the demand for tickets to women’s bas-
ketball games. You can collect time series data over 10 seasons, for a total of about 150 
observations. One possible model is



lATTENDt � C0 � C1lPRICEt � C 2WINPERCt � C 3RIVALt  



� C 4WEEKENDt � C5t � ut, 



  where 
PRICEt �  the price of admission, probably measured in real terms—say, 



deflating by a regional consumer price index.
WINPERCt � the team’s current winning percentage.



RIVALt � a dummy variable indicating a game against a rival.
WEEKENDt � a dummy variable indicating whether the game is on a weekend. 



  The l denotes natural  logarithm, so that the demand function has a constant price elasticity.
(i) Why is it a good idea to have a time trend in the equation?
(ii) The supply of tickets is fixed by the stadium capacity; assume this has not changed 



over the 10 years. This means that quantity supplied does not vary with price. Does 
this mean that price is necessarily exogenous in the demand equation? (Hint: The 
answer is no.)



(iii) Suppose that the nominal price of admission changes slowly—say, at the beginning 
of each season. The athletic office chooses price based partly on last season’s aver-
age attendance, as well as last season’s team success. Under what assumptions is 
last season’s winning percentage (SEASPERCt�1) a valid instrumental variable for 
lPRICEt?



(iv) Does it seem reasonable to include the (log of the) real price of men’s basketball 
games in the equation? Explain. What sign does economic theory predict for its 
 coefficient? Can you think of another variable related to men’s basketball that might 
belong in the women’s attendance equation?



(v) If you are worried that some of the series, particularly lATTEND and lPRICE, have 
unit roots, how might you change the estimated equation?



(vi) If some games are sold out, what problems does this cause for estimating the de-
mand function? (Hint : If a game is sold out, do you necessarily observe the true 
demand?)



 8  How big is the effect of per-student school expenditures on local housing values? Let 
HPRICE be the median housing price in a school district and let EXPEND be per-student 
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10 xtunitroot — Panel-data unit-root tests



The PPP hypothesis is based on the Law of One Price, which stipulates that the price of a tradable
good will be the same everywhere. Absolute PPP stipulates that the nominal exchange rate, E, is



E =
P



P ⇤



where P is the price of a basket of goods in the home country and P
⇤ is the price of the same basket



in the foreign country. The exchange rate, E, indicates the price of a foreign currency in terms of
our “home” currency or, equivalently, how many units of the home currency are needed to buy one
unit of the foreign currency.



Now consider the real exchange rate, �, which tells us the prices of goods and services—things
we actually consume—in a foreign country relative to their prices at home. We have



� =
EP



⇤



P
(3)



� in general does not equal unity for many reasons, including the fact that not all goods are tradable
across countries (haircuts being the textbook example), trade barriers such as tariffs and quotas,
differences among countries in how price indices are constructed, and the Harrod–Balassa–Samuelson
effect, which links productivity and price levels; see Obstfeld and Rogoff (1996, 210–216).



Taking logs of both sides of (3), we have



y ⌘ ln� = lnE + lnP ⇤ � lnP



PPP holds only if the real exchange rate reverts to its equilibrium value over time. Thus, to test for
PPP, we test whether y contains a unit root. If y does contain a unit root, we reject PPP.



The dataset pennxrate.dta contains real exchange-rate data based on the Penn World Table
version 6.2 (Heston, Summers, and Aten 2006). The data are a balanced panel consisting of 151
countries observed over 34 years, from 1970 through 2003. The United States was treated as the
domestic country and is therefore not included. The variable lnrxrate contains the log of the real
exchange rate and is the variable on which we conduct panel unit-root tests in the examples.



Two indicator variables are included in the dataset as well. The variable oecd flags 27 countries
aside from the United States that are members of the Organisation for Economic Co-operation and
Development (OECD). (The Czech Republic and the Slovak Republic are excluded because they did
not become independent countries until 1993.) The variable g7 flags the six countries aside from the
United States that are members of the Group of Seven (G7) nations.



Example 1



The dataset pennxrate.dta contains real exchange-rate data for a panel of countries observed
over 34 years. Here we use the LLC test to determine whether the series lnrxrate, the log of real
exchange rates, contains a unit root for six nations that are currently in the G7 group of advanced
economies. We do not have any reason to believe lnrxrate should exhibit a global trend, so we do
not include the trend option.



Looking at (2), we have no a priori knowledge of the number of lags, p, needed to ensure that
uit is white noise, so we let xtunitroot choose the number of lags for each panel by minimizing
the AIC, subject to a maximum of 10 lags.
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