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1 General issuesfor tutorial discussion

1.

10.

Describe some of the characteristics of a stochastid tpeocess. What are the implications of
differencing a time series;;, with a stochastic trend to creafer;?

. Discuss the notions of cointegration and common trendsw Eln two time seriesy,, z; with

stochastic trends be systematically related?

. Why should we expect temporal dependence in time-se&ts do thatorr(x;, ;) # 0 for

s =1,2,...?2 What implications would your explanation have éorr(Ax;, Az;_4)?

. Do common trends also help explain the high correlatidis®ved between many macroeconomic

variables? Describe a simple way to check your explanation.

. Why do wage and price inflation not trend over the past 120sj Does that imply they will be

easy to model? What implications does that finding have @mirnsages?

. What are some of the characteristics of a process withatitocshift? Describe how to ‘model’ a

single location shift iny; at a time7; < T' by an indicator variablé ;-7 ;.

. Discuss the notion of co-breaking. Describe a simple mwidk a single location shift in each of

(yt, 2t) where they co-break.

. Carefully describe all the features of wages and pricasdte eliminated simply by calculating

real-wage growth.

. Compare the taming of those problems by instead calogldtie log of real wages relative to

output per worker.

Discuss what, if anything, is learned from finding thatrapte relation between nominal wage
inflation and unemployment (Phillips curve) shifts.

2 Exercisesfor tutorial

1. Consider the simple autoregression:

Yt = PYt—1 + €& t:1727"'7T (1)



whereyy = 0, ¢; ~ IN[0, 0?] and|p| < 1. Derive the formula for the least squares estimatq. of

2. Consider the simple regression ovet 1,2,...,T:

Y = Algsry T & (2)
wheree; ~ IN[0,02] andTy < T.

(a) Derive the formula for the least squares esAtiméAatofA.
(b) interpret its impact on the residuals= y; — Al7y from (2).

3. Consider the following model oveér=1,2,... T

Y = o+ AT + e 3)
Zt :,u1+$t+ljt

where:

. . T+ = T+ _|_ + € 4
andz is a fixed number. t=T1+ B+ e @)

(a) Expresse, in terms of current and past valuesesf xy, andg. What kind of process i§x; }?
(b) Express a relationship betwegnandz; that does not depend an or current and past values «s.
(c) Is it possible to prove that such a relationship betwgeandz; is unique?

3 Datagraphsfor tutorial

Using the data set QEHistTutData.xIs, check you have the seties for wages#, prices=, unem-
ployment rate&’r, log of GDP=, log of employment# log of real capital stocki, 3-month Treasury
bill rate=R;, long-term interest rate (yield on 20 year bonds)=

1. Graph the time series for wagé¥,, and pricesP, and briefly discuss.

2. Graph the time series for the logarithms of wagesand pricesp, and briefly discuss.
3. Graph the time series for the logarithm of real wages; p, and briefly discuss.
4

. Graph the time series for the changes in the logarithm gesg\w, pricesAp, and real wages,
A(w — p), and briefly discuss.

5. Summarize what you have learned about wages, prices ahdgages and their relationships from

these four graphs.

6. Plot log real wagesy — p, against GDP per person employeds- [, and briefly describe their
relationship.

7. Show a regression line on that plot of log real wages ag&B$ per person employed and discuss

how well it describes their relationship.
8. Graph the time series for the unemployment r&te,and briefly discuss.

9. Plot wage inflationAw, against the unemployment rafé,, and briefly describe their relationship
(Phillips curve).
Is a linear regression a good description of the scatter?

10. Show a regression line on that plot of wage inflatiim;, against the unemployment raté,, and
discuss how well it describes their relationship.



4 Empirical modelling for tutorial
Using the data set QEHistTutData.xls:

1. Estimate the regression of the log of wageson that of pricesp, and briefly discuss the resulting

coefficient.
Plot some graphs that would help you interpret how well tlyeession describes.

2. Estimate the regression of wage inflatialww, on price inflation,Ap, and briefly discuss the

resulting coefficient.
Plot some graphs that would help you interpret how well tlygeassion describe&w.

3. Estimate the regression of wage inflatiday, on the unemployment raté,., and briefly discuss
the resulting coefficient.
Plot some graphs that would help you interpret how well tlyeagsion describe&w.



5 General issuesfor vacation

1. Discuss the neo-classical model of wage determinatiaateétyy marginal revenue per worker with
marginal costs. What are the implications of a rise in prdigitg per worker? How well does the
theory match the empirical evidence for the UK over the |&6t Ylears?

2. Discuss the four key problems facing an economist wiskoniguild an econometric model of a
macroeconomic time series. (dynamics, relevant variale=aks, and trends) Is it sensible to
proceed without tacklingll of these? Is it possible to develop methods for handling thém
jointly?

3. What are the respective roles of economic-theory modedsstatistical models in the explana-
tion of macroeconomic data? Discuss the possible roleseamfrfhand data in empirical macro-
econometric modelling.

4. Discuss the difference between a data-generation gadis@sD, (y; ...yr|z1...27,0) and an
econometric model liké, (y; ...yr|z1 ... 21, 8). Are all models ofD,(-) equally useful? (Un-
known parameter® must be estimated from data, and ‘best’ methods for doingsw resulting
estimator distributions, assume the statistical moddiedaGP.)

5. Discuss some graphical statistics that help reveal holwaneestimated model describes the time
series evidence.

6. Discuss the five conditions of congruence.
7. Why are mis-specification tests important?

8. How many mis-specification tests should one conduct? Skleywa smaller number than you
propose would miss testing important assumptions of thisttal model, but why a larger number
would add little extra insight.

9. How would you try to ascertain the causes underlying arthewodel being rejected by data
evidence? Can there ever be a unique answer?

10. Given the alternative of under-specified models, ds¢he general-to-simple approach (Gets)
of starting an empirical analysis from a general unrestdianodel (GUM) that includes all the
relevant variables, their dynamics, breaks and trendsi@asthe available economic theory. What
are its main advantages and drawbacks?

11. Discuss the advantages of transforming dynamic equsatiooequilibrium-correction models (EqCMs).
(to interpret and eliminate stochastic trends)

12. Outline how to allow for multiple location shifts by imige indicators.

13. How might economic agents form expectations when tha-gexherating process is subject to
unanticipated location shifts?



6 Exercisesfor vacation

1. Consider the following model oveér=1,2,...,T":
Yt = Bz + Boyi—1 + Byzi—1 + €1 (%)
where|3,| < 1,and for|p| < 1, z; is generated by:
zZt = pzt—1 + €24 (6)

with €1, ~ IN[0,011], €2+ ~ IN[0,022], Whene;; andey; are independent, and all parameters are
constant.

(a) Express (5) in equilibrium-correction form.

(b) What happens to the equilibrium relation when+ 5, + 55 = 1?

(c) Propose a macroeconomic equation where such a paramstiéction might hold.

2. If p=11in(6), z; becomes a random walk.

(a) Arey; andz; cointegrated?

(b) What is the effect op = 1 on the equilibrium-correction form derived from (5)7?

(c) What is the effect op = 1 on the equilibrium-correction form whe#y, + 5, + 85 = 1 holds?

7 Datagraphsfor vacation
Using the data set QEHistTutData.xls:

1. Plot the wage sharéw — p — g + 1), against the unemployment raté,, and briefly describe their
relationship.

2. Show aregression line on that plot of the wage share; p — g + ), against the unemployment
rate,U,., and discuss how well it describes their relationship.
Would it make less or more sense to regress in the other idinest U, on (w —p — g + 1)?

3. Plotthe current unemployment raté,;, against its lagged valué, ;_, and briefly describe their
relationship.
How well doesU,.;_; describel,.;? How should such a connection be interpreted?

4. Plot the change in current unemployment raté/, ;, againstU,.;_;. Is the result what you ex-
pected to find?



8 Empirical modelling for vacation

Using the data set QEHistTutData.xls:

1. Estimate the regression of real-wage inflatidt(uwv — p), on the unemployment raté]., and
briefly discuss the resulting coefficient.
Plot some graphs that would help you interpret how well ttgrassion described(w — p).

Compare the outcome with that from the previous regressbmgge inflation,Aw on Ap and
onU,.

2. Estimate the regression of the real wage share; p — g + [);, on the unemployment raté,, ,
and(w — p — g + [);—1. briefly discuss the resulting coefficients.
Plot some graphs that would help you interpret how well tigeagsion describe& (w—p—g+1).
How might you compare the outcome with that from the modehoiy — p)?

3. Contrast the previous result with that of a regressioa@b — p — g + 1), onU, ;.
How can you compare the outcome with that from the modélwof p — g + 1);?
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