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Case 1: Brittany Ruiz

Brittany Ruiz is the chief investment officer (CIO) at Black-Mount Capital Advisory Firm (BMCA),
a leading U.S. based money management firm. Last year, BMCA launched the BMCA Equity Fund
that invested in domestic and international markets stocks, including those of Russia, Brazil,
Canada, and the U.K. During its annual performance review, Ruiz discovered that the fund
earned a considerably less return than that of its benchmark. Concerned with the outcome, Ruiz
called a meeting with the fund’s portfolio management team to discuss key issues related to the
quantitative analysis of the fund’s investments. A leading quantitative expert, Anthony Webb,
was invited to chair the meeting. While analyzing the regression models used by the PM team to
predict stock returns, Webb requested the information provided in Exhibit 1. The information
relates to a time-series model for annualized monthly returns to a Brazilian stock index.

Exhibit 1: Annualized Monthly Returns to a Brazilian Stock Index

Lag Autocorrelation

1 0.1320

2 0.1856

3 -0.0098

4 0.0056

5 -0.0062
Critical t-value 1.96
Number of observations 398

After his analysis, Webb presented the following conclusions to the portfolio management team:

Conclusion 1: “This time series can be best modeled using a moving average (2) model rather
than an autoregressive model.”

Conclusion 2: “A moving average (2) model would be different from a simple moving average
because the former would place different weights on the terms in the moving average. And
unlike the MA(2), a simple moving average is based on observed time series values.”

Since 10% of the BMCA Equity Fund was invested in large-cap Russian stocks, Webb considered
it crucial to study the characteristics of the Russian capital markets. While reviewing BMCA’s
autoregressive (1) model used to predict the Russian inflation rate, Webb suspected that the
model might have a unit root. To accurately test for the presence of a unit root in the time series,
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Webb decided to regress the first difference of the time series on the first lag of the time series.
After obtaining the regression results, Webb calculated the t-statistic conventionally for the
coefficient. He then used the critical t-values computed by Dickey and Fuller to determine
significance. Since he could not reject the null hypothesis at the 5% significance level, Webb
concluded that the series did not have a unit root and was stationary.

When talking to Ruiz about ‘random walks’ Webb stated that a time-series that was a random
walk could not be analyzed using standard regression analysis. He made the following
statements:

Statement 1: “There is no finite mean-reverting level for a random walk. In addition, the variance
of the time-series increases or decreases as we go further into the future without any lower or
upper bound. This violates the assumption of a finite variance for the time-series.”

Statement 2: “To model a random walk, we should first-difference it. This results in a mean-
reverting level of 0. In addition, the variance of a first-differenced time-series is not only finite,
but is also constant. The time-series then becomes covariance stationary.”

Webb continued by stating that if a time-series is a random walk, it is best to model the first-
differenced series with an autoregressive model to predict future movements in the time-series.

He also stated that the key to choosing the correct model was to analyze each model’s R?: the

first-differenced AR model would generally have an R? greater than the R? of the original AR
model for a random walk, since the first-differenced model better fits the data.

Q.1 Webb is most accurate with respect to:

A. Conclusion 1 and conclusion 2.
B. Conclusion 2 only.

C. Neither conclusion 1 nor conclusion 2.

Q.2 Is Webb’s conclusion regarding the presence of a unit root in the inflation rate time-series
most likely correct:

A. Yes.

B. No, because the regression variables that he used and his computed t-statistic were
incorrect.

C. No, because his application of the regression-based unit root test was incorrect.
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Q.3 Webb is most accurate with respect to:

A. Statement 1 only.
B. Statement 2 only.

C. Neither statement 1 nor statement 2.

Q.4 With regards to his comments about random walks, Webb is most likely:

A. Correct.
B. Incorrect about the criterion of choosing the correct model.

C. Incorrect about the use of first-differenced AR models and about the criterion of
choosing the correct model.
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Case 2: Quality Investment Advisory

Quality Investment Advisory (QIA) is a U.S. based asset management firm providing financial
advice and portfolio management services to private and institutional clients. Rob Wallace works
as the chief portfolio manager at QIA’s headquarters in Chicago, USA. Wallace is currently
managing a $5 million portfolio of John Mackintosh - one of the firm’s oldest high net worth
clients. The portfolio invests a significant portion in the stocks of emerging markets, like those of
Russia and Brazil.To estimate the returns to Brazilian stock investments, Wallace used a
regression model with the dependent variable measuring the Brazilian stock return and the
independent variables measuring (I) the growth in the Brazilian GDP and (II) the return on a
Brazilian market index. Exhibit 1 displays the results to estimating this regression.

Exhibit 1
Regression Analysis Results

Coefficient Standard Error

Intercept 0.0095 0.013
Annual % increase in GDP 0.667 0.337
Annual return to Brazilian market index 2.245 0.245
ANOVA

Regression Sum of Squares 0.9436

Residual Sum of Squares 0.3426

Observations 60

While talking to Mackintosh about the results of the regression, Wallace made the following
comment:

“The interpretation of the slope coefficient of the annual percentage increase in GDP is that for
every 1 unit increase in GDP, we would expect your return to increase by 0.667 units. The
coefficient value of 0.667 will remain constant even if we remove the second independent
variable.”

Mackintosh requested to know exactly how changes in market return would impact the return on
his Brazilian investment. Wallace gave the following response:

“Let’s assume the change in market return over a year is 1%. If we compared the return on your
investment at the beginning of the year with the return at the end of the year, we would expect
an increase of 2.245%. However, to ensure that this holds, we would have to calculate the F-
statistic using data from the regression, particularly the sum of squared residuals and the
regression sum of squares.”

© 2014-2025 AnalystPrep.



After he met with Mackintosh, Wallace met with Colin Edwards - a statistician at QIA’s
headquarters - with whom he had been managing a multimillion dollar institutional fund.
Edwards suggested using a multiple regression model to determine whether (I) an increase in
the U.S. literacy rate and (II) an improvement in technology would affect the stocks’ P/E.

Q.1 Which of the following statements about the regression on Brazilian stocks return is most
accurate :

A. The Brazilian stocks return is very closely related to the annual return on the Brazilian
market index.

B. The Brazilian stocks return is closely related to the annual percentage increase in GDP.

C. The Brazilian stocks return is unrelated to both the annual return on the Brazilian
market index and the annual percentage increase in GDP.

Q.2 Using the information provided in Exhibits 1, the F-statistic is closest to:

A. 2.754.
B. 78.49.

C. 79.87.

Q.3 With respect to his comment, Wallace will most likely be correct only if the:

A. Second independent variable is uncorrelated with the annual % increase in GDP.

B. Intercept and the second independent variable are uncorrelated with the annual %
increase in GDP.

C. Residuals of the regression represent the expected net effect on Brazilian stock
returns of a 1 unit increase in annual GDP after removing that part of GDP that is
correlated with the market index return.
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Q.4 With respect to the effect of change in market return on the Brazilian investment return,

Wallace is least accurate with respect to:

A. The comparison of returns only.

B. Neither the comparison of returns nor the F-statistic.

C. Both the comparison of returns and the F-statistic.
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Case 3: Jack Blessing

Jack Blessing, a portfolio manager, follows stocks in the telecommunication industry. Currently,
Blessing is researching TeleBrand Enterprises (TBE), a leading competitor in the industry.
Initially, Blessing estimated a linear trend model, with a trend coefficient of 1154.78, to fit the
data on annual sales of TBE, but found out that the regression errors were correlated across
observations. He, therefore, rejected the model and estimated a linear trend in lognormal
TeleBrand sales. Exhibit 1 displays some information related to the current regression. Blessing
used the most recent 20-year data to estimate the regression coefficients.

Exhibit 1
Regression Statistics
R-squared 0.9588
Standard error 0.1563

Observations 20

Coefficient Standard error
Intercept 6.789 0.02745

Trend 0.0965 0.01301

Blessing invited Shane Sweet, his colleague, to discuss the output of his analysis. Sweet made
the following comments:

Statement 1: "Based on your current model, the sales of TeleBrand Enterprises are expected to
grow at a constant rate of 10.13% per year. In contrast, the previous model predicted that sales
would increase by $1154.78 from one year to the next."

Statement 2: "Using the current model, the predicted sales for next year are approximately
$977.99 million."

Blessing has short-listed another company -- CareLink Ltd -- for inclusion in his portfolio.
Blessing plans to use a time-series model to predict CareLink's profit margin for future periods.
He believes that the current period's profit margin is significantly related to the most recent
profit margin. To test this, Blessing uses figures for the quarterly profit margin from the second
quarter of 2005 through the fourth quarter of 2019. He estimated the intercept and coefficient to
be 0.0934 and 0.7986, respectively and concluded that the two were statistically significant.
However, Sweet told Blessing to test the residual autocorrelations to determine whether the
model is correctly specified. She made the following comment:

Statement 3: “In a regression such as this one, serial correlation in the error term is much more
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critical in its consequences than for cross-sectional models since it causes estimates of the
intercept and slope coefficient to be inconsistent. Also, if CareLink's profit margin has always
been more volatile in certain periods than in others, likely, the profit margin is not covariance
stationary."

Following Sweet’s advice, Blessing calculated the following autocorrelations:

Exhibit 2

Lag Autocorrelations

1 0.0986
2 0.0438
3 -0.1743
4 -0.2319

Blessing uses his estimated regression equation to predict CareLink’s profit margin in six
months. The current profit margin is 35%.

Sweet manages the fixed income allocation of an institutional fund. Since bond returns largely
depend on current and future inflation rates, Sweet is building a time-series model for U.S.
inflation, using monthly observations. She has estimated two models, an AR (1) and an AR (2)
model. Exhibit 3 presents a contrast between the regression statistics of the two models.

Exhibit 3
Regression statistics AR(1) AR(2)

R-squared 0.586 0.657
Standard error 3.129 3.325
Observations 249 248

Average squared error 15.963 15.158

Sweet is assessing the predictive capabilities of the models to determine their real-world
contribution.
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