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Grading guidelines ECON 3170/4170 Fall 2019 

On questions where the candidate is asked to provide code, they should provide full code that 

actually runs for a full score. Minor bugs, typos etc. should not be punished too hard, though. 

Moreover, providing a verbal explanation of the algorithm to follow to solve an exercise should give 

some points.  

 

I. Debt 

a) 

There are 12920 observations and 190 distinct countries. This can either simply be read off the Data 

window in RStudio or by using nrow/length. 

 

library(haven) 

library(tidyverse) 

setwd(…) 

GDD <- read_dta("GlobalDebtDatabase.dta") 

GDD$country %>% unique() %>% length() 

 

b) 

GDD %>%  

  filter(country=='Norway') %>%  

  filter(year>=2000) %>%  

  mutate(debt=pvd_all+gg) %>%  

  ggplot(aes(x=year,y=debt)) + 

  geom_line() + 

  geom_line(aes(y=pvd_all)) 

 

GDD %>%  

  filter(country=='Norway') %>%  

  filter(year>=2000) %>%  

  mutate(share_private=pvd_all/(pvd_all+gg)) %>%  

  ggplot(aes(x=year,y=share_private)) + 

  geom_line() 

 

c) 

Year Debt 

2000 42.1 

2001 42 

2002 42.3 

2003 43.7 

2004 42.2 

2005 38.4 
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2006 38.8 

2007 35.1 

2008 43.2 

2009 49 

2010 51.2 

2011 50.7 

2012 51.3 

2013 50.7 

2014 51.6 

2015 49.3 

2016 46.2 

2017 42.8 

 

nordic.countries <- c("Denmark", "Finland", "Iceland", "Norway", "Sweden") 

GDD %>%  

  filter(country %in% nordic.countries) %>%  

  filter(year %in% 2000:2017) %>%  

  group_by(year) %>%  

  summarise(mean.gg=mean(gg)) 

 

d) 

cnames <- read_tsv('countrynames.csv') 

GDD %>%  

  filter(year==2017) %>%  

  select(ifscode,country,gg,ngdp,pvd_ls) %>%  

  left_join(cnames) %>%  

  ggplot(aes(x=pvd_ls,y=gg,label=local_name)) + 

    geom_text(size=2) + 

    xlab('Private debt') + ylab('Public debt') 

 

e) 

Encodings were covered in Lecture 6 and Mørken ch. 4.3. An encoding is a way of storing characters 

in computers. Unicode has a system of codifying almost all characters used in the world; UTF-8 is an 

implementation of Unicode using 1-4 bytes. A good answer may also add some details on how UTF-8 

is constructed and relationship to ASCII and extended ASCII. 
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f) 

There are several ways. To get a top score, there should be a script to do the whole process, as 

shown below. Candidates findings the 10 most indebted countries manually and then inserting 

should also get points but not the top score. 

 

most.indebted <- GDD %>%  

  filter(year==2017) %>%  

  arrange(desc(gg)) %>%  

  slice(1:10) %>%  

  pull(country)  

 

GDD %>%  

  filter(country %in% most.indebted) %>%  

  filter(year %in% 1990:2017) %>%  

  select(country,year,gg) %>%  

  View() 

 

 

 

II. Market equilibrium 

 

a) 

library(tidyverse) 

 

D <- function(p) return(10-p) 

S <- function(p) return(2*sqrt(p)) 

P <- function(q) return(10-q) 

 

b) 

Prices seem to converge, even quite quickly.  

Initializing empty vectors for faster looping was covered, but as the loop is short it is not a big 

problem to simply add to the vector on each iteration. 

 

prices <- vector(mode='numeric',length = 21) 

quantities <- vector(mode = 'numeric', length = 21) 

prices[1]=2 # Period 0 price 

 

for (t in 1:20) { 

  quantities[t+1] <- S(prices[t]) 

  prices[t+1] <- P(quantities[t+1]) 

} 

 

c)  

There is now a sort of convergence to a region, but less clear. 

Setting the seed before simulations has been covered but not emphasized very much in the course. 

 

set.seed(12345) 
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prices.noise <- vector(mode='numeric',length = 21) 

quantities.noise <- vector(mode = 'numeric', length = 21) 

noise <- rnorm(20) 

prices.noise[1]=2 # Period 0 price 

 

 

for (t in 1:20) { 

  quantities.noise[t+1] <- S(prices.noise[t]) 

  prices.noise[t+1] <- P(quantities.noise[t+1])+noise[t] 

} 

 

d) 

Equation solving is covered in Lecture 11 and Mørken ch. 10, and parts of a seminar was devoted to 

the topic. Code for several algorithms was provided.  

 

The exercise can then be solved by defining 

f <- function(p) return(S(p)-D(p)) 

 

and the following bisection algorithm covered in class 

# Initialize 

a<-0 

b<-10 

eps<-1e-6 # Error tolerance 

N<-1000 # Now total allowed iterations 

iter<-0 

 

while ((b-a)/2>eps & iter<N) { 

  m<-(a+b)/2 

  if (f(a)*f(m)<0) { 

    b<-m 

  } else { 

    a<-m 

  } 

  iter<-iter+1 

} 

 

With 20 iterations, the cobweb model achieves precision 6.66 × 10−7 whereas the bisection attains 

9.54 × 10−6 making the former slightly more efficient. 
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IIII. Machine learning and artificial intelligence 

 

a) 

Machine learning is covered in lectures 8 and 9 and James et al. and Hastie et al. Cross validation 

(CV) is to sequentially omit a part of the sample (e.g. one 10th in 10-fold CV), estimate or train the 

model on the remaining part of the sample and predict on the omitted part to judge performance of 

the model. In the case of LASSO, the key parameter to tune is 𝜆, the weight on the penalty term. 

Typically, one would choose a range of 𝜆s, try each of these, and compare them using CV. 

A good answer to the question should show a good understanding of what CV actually is and what it 

can achieve and explain the application to LASSO in some detail. Most explanations including 

indicating a repeated splitting of the sample could be awarded some points. 

b) 

This was covered in lecture 10 and the papers in the collection by Agrawal et al., and a very similar 

question was asked in the (non-compulsory) mock exam. 

A good answer should explain how AI can affect production and have different impacts on different 

sectors. It is likely that total production increases (at least in the long run – there can be arguments 

for transitions to new production processes temporarily reducing output). Effects on wages and 

employment (hence on distribution) are unclear, so different scenario should be discussed. Can be 

losers both at the top and the bottom of the income distribution.  

 

 


