
SLHS 1302

Rate Your World



 Instructor:Yang Zhang, Ph.D., Professor
 E-mail: zhang470@umn.edu
 Web: http://zhanglab.wikidot.com
 Office: Rooms 46 & 49 Shevlin Hall
 Telephone: 612-624-7818

 Discussion led by teaching assistants 
(TAs):      
 To be announced.

Highlights of Course Syllabus



 Course contents are organized in four main 
units: 
(a) Variables and scales
(b) Distributions, probability and hypothesis testing
(c) Linearity and non-linearity in physical and 

psychological data
(d) Evaluating research evidence

Highlights of Course Syllabus



 Lectures, discussions, and assignments are 
designed to help student gain insights about 
quantitative methods in language research and 
social sciences. 
 Tutorials and hands-on experience are provided to 

help students succeed. 
 Students will use paper/pencil, and the statistical 

software package, R, to collect data, make 
calculations, and generate graphs. 

Highlights of Course Syllabus



 Required textbook:  
 Beckman, M.; Bergmann, A. & Smith, B. (2011). 

Analyzing the Sounds of Languages  (ASL) 

 Supplementary Materials
 See course web site updates.

Highlights of Course Syllabus



 Grading
 Participation 10%
 Tests (3) 45%
 Assignments (10)      30%
 Quantifying Human Behavior Project 15%

 Questions regarding grades and assignments 
should be directed towards your TA first. 

 Do not submit your assignments by email. 
 All grading is handled by TAs.

Highlights of Course Syllabus



Social Sciences

Anthropology
Economics
Education
Geography
History
Law
Linguistics
Political Science
Psychology
Sociology

Examples from Social Sciences



 Numeracy vs. Literacy
 Quantitative vs. Qualitative

Why do I need to learn this?

http://economix.blogs.nytimes.com/2009/08/27/sat-scores-and-family-income/?_r=0



Our Tool: R



R, And the Rise of 
the Best Software 
Money Can’t Buy

What is R?

R is an open source 
statistics software 
package.

The R programming 
language is a lot like 
magic... except instead of 
spells you have functions.



=
wizard

R users are like wizards. They can rely on functions that have been 
developed for them by statistical researchers, but they can also create 
their own. They don’t have to pay for the use of them, and once 
experienced enough (like Dumbledore), they are almost unlimited in 
their ability to change their environment. 



What is it exactly?

•R is an interpreted computer language.
–Most user-visible functions are written in R itself, 
calling upon a smaller set of internal primitives. 
– It is possible to interface procedures written in 
other programming languages such as C and C++ 
for efficiency.
–System commands can be called from within R

•R is used for data manipulation, statistics, and 
graphics. 



History of R

 S: language for data analysis developed at Bell Labs 
in 1976; Licensed by AT&T/Lucent to Insightful Corp. 
Product name: S-plus.

 R: initially written & released as an open source 
software similar to S by Ross Ihaka and Robert 
Gentleman at U Auckland during 90s. 

 Since 1997: international R-core team ~15 people & 
1000s of code writers and statisticians happy to 
share their libraries! AWESOME!



How do I get it and install it?
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 First, download R from
https://cloud.r-project.org/
Click the package and follow instructions to install.

 Second, download Rstudio from
https://www.rstudio.com/products/rstudio/download
/#download
Click and follow instructions to install it.



What are the learning objectives?

 Unleash the data scientist in you!
 Get familiarized with basic operations in R
 Understand basic statistical concepts as 

introduced in the ASL textbook and how they are 
implemented in R

 Apply R for the assignments on data analysis and 
visualization

 Improve analytical and critical thinking
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In an R Session…

 R sessions are interactive
 Open R, setup directory, and input data
 Conduct Analysis
 Save outputs and exit. 



First session in R 
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# Set working directory 
setwd (“C:\R\SLHS1302\”) # Example for windows system
getwd ()

# Arithmetic operators: +, -, *, /, ^, 
459 + 51 # Adds 51 to 459

# Functions
x5 = c(459, 51, 327)  # same as x5 <- c(459, 51, 327) 
length (x5)
x5[1] + x5[2]

# numbers vs. character strings
7    # The number 7
"7" # The character for the numeral 7.



Final Words of Warning

 “Using R is a bit akin to smoking. The beginning is 
difficult, one may get headaches and even gag the 
first few times. But in the long run, it becomes 
pleasurable and even addictive. Yet, deep down, for 
those willing to be honest, there is something not 
fully healthy in it.” --Francois Pinard



What to do next

Assignment: Introduction to R
1) Download and install R
2) Go over the assignment
3) Go over R basics and the reading, writing, and 
manipulation of data
4) Read ASL Chapters 0-2 and WNS Chapters 1-3



 Variables
 A variable is simply anything that varies, anything 

that assumes different values or categories. 
 Race:  Asian, Black, Hispanic, etc. 
 Age: 1year, 2 years, 3 years, etc.

 Conversely, a constant is anything that does not 
vary or take different values or categories. 

Unit 1:  Variables and Scales



 Scales of Measurement 
 Measurement is the process of assigning labels to 

categories of variables.  Categories of variables carry 
different properties, which are identified below. 

 If one can only identify categories, then that variable is 
referred to as a nominal variable. 

 If the categories of a variable can be ranked, such as from 
highest to lowest or from most to least or from best to 
worst, then that variable is said to be ordinal. 

 If the categories can be ranked, and if they also represent 
equal intervals, then the variable is said to be interval.

 The last scale is ratio. This is just like interval, except that a 
variable on the ratio scale has a true zero point--a 
beginning or ending point. 



Scales Criteria
 Nominal categories 
 Ordinal categories, rank 
 Interval categories, rank, equal, interval 
 Ratio categories, rank, equal, interval, true zero point

Scales Examples
 Nominal types of flowers, vote/abstain 
 Ordinal socioeconomic status (S.E.S.), class rank 
 Interval time (in the abstract with no ending or beginning)
 Ratio age, weight, height, time to complete a task 

Scales



 Classification of Variables
 Categorical variables -- A categorical variable 

has values that function as labels rather than as 
numbers. 

 Continuous variables -- A continuous variable 
has numeric values such as 1, 2, 3.14, -5, etc. 

Variables



 Primary data: Facts or evidence from first-hand 
experience.

 Inference: Indirect observations made from logical 
deductions using primary data.

 Variable: The dimension along which your data vary 
and the set of possible values along that dimension. 
Basically, the thing that you are interested in 
measuring about your data.

Chapter 1: Key concepts



 Categorical variable: A set of recorded 
observations of group or category membership. 
Categorical variables are not inherently ordered on 
a number scale. Example: “domestic animal”.

 Types: Distinct categories that you use in classifying 
variables. Example: “dogs” and “cats” for the 
variable animal.

 Tokens:  The number of observed instances for each 
type. Example: the individual dogs and cats that are 
counted.



 Population:  An entire set of possible entities or 
values.

 Sample:  A portion of a population chosen to 
represent that population.

 Distribution:  A description of how data are 
distributed across the possible values of a 
variable. 



 Bar plot: A picture of the distribution of a variable.
 Reliability: Also known as replicability, that is 

whether performing the same experiment multiple 
times, or performing the same analysis on 
multiple samples will yield the same results. If 
your analysis is reliable, others should be able to 
duplicate your results.

 Validity: Your results are not valid unless you use the 
appropriate analysis for the data you have and the 
analysis answers the questions you have set out 
to research. 



 Do made-up words like ghoti mean English 
spelling stinks?

 Phonetics
http://www.uiowa.edu/~acadtech/phonetics/engli

sh/frameset.html
 The story of “ghoti”

Chapter 1: Introduction to data analysis



 Representing sounds and letters
 sound-to-letter correspondence

 The /ʃ/ sound can be spelled eleven ways in English: shirt, 
sugar, chute, action, issue, ocean, conscious, mansion, 
schwa, anxious, and special. 

 letter-to-sound correspondence
 “ough” : tough, cough, rough, though, through …

Sounds and Letters



Say all of the English words that include the sequence of 
letters ‘gh’ that you can think of in the next five minutes.

a. Words such as ghost, ghetto, spaghetti, and Pittsburgh where the 
letters are a digraph spelling the consonant sound g.

b. Words such as laugh, enough, and cough, where the letters are 
a digraph spelling the consonant sound f.

c. The word hiccough, where the letters spell the consonant sound 
p.

d. Words such as neighbor, bough, through, high, and sight where 
the letters are ‘silent’.

gh in English



Words such as pigheaded and doghouse, where 
the letters spell the sequence of consonant 
sounds g followed by h.

Words such as gingham, dinghy, and longhand, 
where the ‘g’ is part of the digraph ‘ng’ (the most 
typical spelling for the consonant sound ŋ) 
and the ‘h’ is either silent (as in gingham) 
or pronounced as h (as in longhand).

Exceptional gh in English



 Counting categorical variables
 The distinct categories that you use in classifying 

something that is a categorical variable are called the 
types for the variable.

 The observed instances for each type are called 
tokens.

Counting categorical variables



 The set of possible values for any set of data is 
called a variable because the values typically vary 
from one observation to the next. 

 Population is used as a technical term to refer to all 
the observable values of a variable that might 
characterize the population. The distribution of a 
variable refers to how tokens are distributed 
among the possible values.

 What is a sample? 

Populations and samples



Reporting the data in table



 Picturing data using R
gh = c(131,16,2,1)
names(gh) = c("_", "f", "g", "k")
barplot(gh)
title(main =“gh in medial and final positions”, xlab="letter to 

sound correspondences for 'gh'", ylab="number of tokens 
of that sound")

gh2 = c(0,0,7,0)
names(gh2)=c("_","f","g","k")
barplot(gh2, xlab="letter to sound correspondences for 'gh'", 

ylab="number of tokens of that sound")

Reporting data in graphs



Answering the research question

 The distribution of sound-to-letter and letter-
to-sound correspondences is fairly predictable, 
especially when you take into account where 
in the word they occur.


