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Abstract syntax tree The syntactic structure of source code represented as a graph
(specifically, as a tree) in which vertices represent syntactic entities and edges
represent the containment relationship. As syntax is language-specific, abstract
syntax trees are also language-specific. A concrete syntax tree (or parse tree)
is a similar representation constructed during the parsing of source code, e.g.,
by a compiler; it will contain redundant information and will fail to distinguish
structures that differ due to semantic context. In software engineering, all such
representations are typically referred to as abstract syntax trees, without this
differentiation.
Accuracy [Within information retrieval] For binary classification of items, the
percentage of the items available that are either correctly recommended or
correctly not recommended. It can equivalently be interpreted as a probability,
rather than a ratio. The measure is defined as
TP C TN
I
TP C TN C FP C FN
see confusion matrix for the definition of these quantities.
[Within science and engineering generally] The degree of closeness of measurements of a quantity to that quantity’s actual value. Compare precision.
Adaptability A property of a system that indicates its ability to adapt automatically
to changing conditions.
Adaptivity See adaptability.
Anomaly detection A data mining technique in which items are detected that do
not conform to other patterns in the data, or in which patterns are detected that
do not conform to expected patterns.
Antecedent See association rule.
Application programming interface The specification of how external agents
should access functionality programmatically.
API See application programming interface.
Argument See validity [within mathematics].
M.P. Robillard et al. (eds.), Recommendation Systems in Software Engineering,
DOI 10.1007/978-3-642-45135-5, © Springer-Verlag Berlin Heidelberg 2014
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Association rule A relation between two sets of items (itemsets), called the
antecedents and consequents, in which the presence (equivalently, their truth,
their relevance, etc.) of the antecedents implies the presence of the consequents.
Association rule mining Any mechanical process in which association rules are
inferred within a dataset. Such a process operates atop a finite set of real data, in
which transactions occur involving multiple items; if the same items frequently
occur together, an association rule can be inferred. As the inferences of such a
process may be false and may need to deal with anomalous cases, two concepts
can be used in considering the quality of the mined rules: support and confidence.
The support for an itemset is defined as the proportion of commits that contain
the itemset. The confidence of an association rule is defined as the proportion of
commits in which the antecedent is true for which the rule is correct, and hence
the consequent is also true.
AST See abstract syntax tree.
Attribute A characteristic of a class of entities, whose specific value sometimes
varies between instances of the class. In some circumstances, the instances
themselves are described as possessing individual attributes.
Availability The ability of a user to obtain or access a system. This may be affected
by factors such as system load, network connections, or the monetary cost of
accessing the system.
Balanced F-score See F-measure.
Benchmark A standardized point of reference for a measurement.
Benchmarking The process of comparing something against standardized points
of references in order to identify a best practice.
Bias The tendency to preferentially produce an outcome despite the existence of
alternatives that are equally or more valid. This results in a systematic error in
empirical data. Threats to validity can produce bias.
Binary classification See classification.
Bug See issue.
Bug report See issue report.
Case study A descriptive or explanatory analysis of an instance of a situation or
phenomenon, useful as an exemplar of that instance and for the generation of
hypotheses about other instances.
Changeset See commit.
Classification The assignment of items to two or more sets. Classification refers to
both the process by which the assignment is created and the result. The special
case of binary classification utilizes only two sets that are typically called true
and false, with reference to whether the items in them are deemed relevant or not
in some context. Comparison of actual classifications (arising from some form of
real-world knowledge) and predicted classifications (arising from a mechanical
interpretation of a model, called a classifier, such as a recommendation system)
is an important means of assessing the quality of a classifier. Note that such an
assessment may be invalid if the assumptions of the actual classifications are
based on false premises. See confusion matrix.
Classifier See classification.
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Clickable link A kind of navigation aid in which hypertext links are displayed,
e.g., in an integrated development environment to allow the user to jump directly
to corresponding code.
Cluster analysis The task of partitioning a set such that the items within a partition
(called a cluster) are more similar in a defined sense than items in different
partitions. It is an important method in exploratory data mining.
Cold start problem An issue arises when a recommendation system requires data
to make its recommendations, e.g., extracted from a historical repository, but no
such data yet exists.
Collaborative filtering A technique for generating recommendations in which the
similarity of opinions of agents on a set of existing issues is used to predict the
similarity of opinions of those agents on other issues. Social tagging, in which
users label items as interesting, liked, recommended, etc., is one such technique.
Commit [Within RSSEs] A set of resources whose changes are added to a version
control system together. For version control systems that do not support explicit
commits of multiple resources, an inferred commit can be reconstructed where
individually committed resources possess the same author and comment metadata, and the timestamps are in close proximity. Note that commit and changeset
are synonymous under most situations, except where a distinction is needed
between the resources changed contemporaneously and the resources added to
a version control system together (e.g., when the author of the changeset differs
from the author of the commit).
[Within data management more generally] A set of tentative changes that have
been made permanent, typically at the end of a transaction.
Confidence See association rule mining.
Configuration An arrangement of parts and/or their parametrization by concrete
values to obtain specific, well-defined instances that are interrelated in a welldefined manner.
Confusion matrix A means of categorizing the correctness of the mechanical
classifications of a set of items. Confusion matrices are usually 2  2 (for
binary classification), though larger sizes and higher dimensionality are both
possible. In both dimensions of the table are listed the possible classifications
of the items under consideration; one dimension represents the actual or true
classifications while the other represents the predicted or expected classifications
from a classifier (e.g., a recommendation system). Each cell of the table records
the number of items that have the corresponding combination of predicted and
actual classifications. A perfect classifier will always agree with the actual
classifications. In the special case of binary classification, the four cells of the
table are given special names. True positive items TP are those that are correctly
predicted by the classifier as true (equivalently, as yes, on, OK, of interest,
etc.); true negative items TN are correctly predicted as false (equivalently, as
no, off, not OK, not of interest, etc.). Cases where the classifier disagrees with
reality are termed false positives FP (the classifier predicts true, but the actual
classification is false) and false negatives FN (the classifier predicts false, but
the actual classification is true). In many circumstances, the multiple values of

542

Glossary

the confusion matrix are replaced by a smaller set of measures that combine
the individual cell values in various ways; note that this replacement necessarily
loses information. In statistics, false positives are known as type I errors, and
false negatives as type II errors. See precision, recall, F-measure, accuracy, false
negative rate.
Consequent See association rule.
Content-based recommendation system A recommendation system that makes
recommendations based on items’ content and profiles of users’ interests.
Context The situation in which a system operates. The sense is usually limited
to what is both visible and deemed relevant. Thus, a context could involve the
physical location of a device, the characteristics of a task, the goals of a user, etc.
Context awareness A property describing a system that can sense its context and
react accordingly.
Corpus A large collection of examples, systems, or other entities from which
patterns can be inferred or recommendations can be drawn.
Correctness Usually, an imprecise term used in a situation where an item can be
assessed as “right” or “wrong” (or sometimes as a fuzzy, intermediate value) to
indicate the property of being “right.” It implies that an independent means of this
assessment is available that possesses greater validity if not absolute validity.
Coverage The percentage of items available to a recommendation system for
which it is capable of making recommendations.
Critiquing-based recommendation system A knowledge-based recommendation system that supports a simple form of articulating preferences (e.g., higher
performance, lower price, etc.).
Cross-validation A technique for model validation in which a set of pairs of
queries and recommendations are repeatedly partitioned into training and test
data, and the performance of the model is characterized over the different
partitions. Variations exist for selecting the partitions, such as k-fold crossvalidation, in which the dataset is partitioned into k equal sized subsamples;
each subsample is then used as the validation data against which to evaluate the
model that has been trained on the other k  1 subsamples. A related idea is
k-tail evaluation, in which a sequence of data is partitioned into a suffix of k
data items and a prefix of the remainder; the prefix is used as the training set and
the suffix is used as the testing set. k-tail evaluation has less statistical validity,
as the same data sequence would be repeatedly partitioned, leading to a lack of
independence.
Customization The process of adaptation of an item for the sake of accommodating differences between individual contexts and/or users.
Data cleaning The process of detecting and correcting/removing data items that
are corrupt or otherwise inaccurate. Also called data cleansing or data scrubbing.
Data mining The mechanical discovery of patterns within a (large) dataset. The
term is often abused to mean any form of large-scale data processing. See
association rule mining, cluster analysis, anomaly detection, machine learning.
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Density A measure for characterizing datasets in which ratings have been made by
users or inferred from users. It represents how many of the data items have been
rated, as a percentage, per user, or overall, according to the circumstances.
Developer A human that interacts with the internal representations of software
systems, such as source code or system designs. A developer acts as the user
of various software tools, including integrated development environments and
recommendation systems in software engineering. Developers are also known as
programmers and software engineers. In our situation, we include managers who
may know nothing about the programmatic entities within the software system.
Developer context The context in which the developer is working at a particular
point in time, such as when a recommendation is generated.
Developer profile A set of attributes deemed useful for describing a developer,
typically that will possess similarities to and differences from profiles of other
developers.
Diversity A property of a set of recommendations wherein the recommendations
are not considered trivial variations on each other.
Domain analysis The process of analyzing common terminology, problems, and
solutions over a range of systems that share a common purpose.
Edit location Individual locations within an entity (typically the source code for
a software system) that are modified by a developer to achieve some purpose.
A high-level transformation (such as a refactoring) will be enacted as changes
at individual edit locations, either automatically by a tool or manually by a
developer.
End-user A human that uses a software system through a non-programmatic
interface. The term is used to distinguish users who are not developers.
Enhancement See issue.
Extensibility A property of an item (typically, a programmatic entity) representing
the ease with which it can be extended.
Evaluation An examination of a thing to assess its merits.
Execution trace A record of the execution of a program, typically listing the
methods executed in the order in which they were executed. An execution trace
may also record details of the objects and values passed, as well as metadata
about the execution such as the time at which a method was entered and left and
the thread in which the execution occurred. Statement-level execution traces are
also common.
Expected recommendation The recommendation that ought to be obtained for a
given input from a “perfect” RSSE. In many situations, the expected recommendation must be assumed based on an independent source of information (like
real-world data).
Experiment A disciplined procedure to test a hypothesis, usually under (partially)
controlled conditions. Or the act of following such a procedure.
Explanation A description of why an RSSE has chosen to produce a recommendation, generally presented to the user on demand and in context of that
recommendation.
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Exploration A collection of information about a previously unknown (physical or
conceptual) space. Or the act of collecting such information.
Failure The externally visible evidence of a bug within a software system. A bug
may never cause a failure if the bug is never executed. A failure may occur long
after the execution of a bug.
Fallout The probability that a recommendation system will recommend a false
item. It is equivalent to 1  true positive rate. See confusion matrix for a general
overview.
False negative See confusion matrix.
False negative rate For binary classification of items, the percentage of the items
predicted to be irrelevant that are actually relevant. It is used as a measure of
quality of classifiers. It can equivalently be interpreted as a probability, rather
than a ratio. The measure is defined as
FN
I
FN C TN
see confusion matrix for the definition of these quantities.
False positive See confusion matrix.
False positive rate For binary classification of items, the percentage of the irrelevant items that are predicted to be relevant. It is used as a measure of quality of
classifiers. It can equivalently be interpreted as a probability, rather than a ratio.
The measure is defined as
FP
I
TN C FP
see confusion matrix for the definition of these quantities.
Feature A distinguishing characteristic of an entity, intended to be positive in its
target context.
Feature request See issue.
Field study A study conducted in a real-world setting, as opposed to an artificial
one, such as a laboratory. A field study avoids control but merely observes
phenomena, in the hope of minimizing influence on the phenomena and obtaining
a richer set of observations.
F-measure A single measure that combines precision and recall. (Note that this
necessarily loses information.) The general F-measure Fˇ is defined (for real,
non-negative values of ˇ) as
.1 C ˇ 2 / 

ˇ2

precision  recall
:
 precision C recall

More typically, ˇ is set to the value of 1, producing the F1 measure (also called
the traditional F-measure or balanced F-score); it is defined as
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2

precision  recall
:
precision C recall

The F1 measure is typically called the F-measure for simplicity.
F1 measure See F-measure.
Fˇ measure See F-measure.
Frequent itemset See association rule mining.
Functional requirement A kind of requirement that focuses on the functionality
aspects of a system, as opposed to the quality properties.
Fuzzy set A set of items for which a special function called a membership function
is defined. The membership function maps each item to a value in the interval
Œ0; 1 that represents the probability that that item is a member of the set.
General F-measure See F-measure.
Generalizability A property of an empirical result representing how well it would
apply to situations other than those explicitly evaluated.
Ground truth Data collected from direct assessment as opposed to indirectly or
remotely, i.e., “on the ground.” This matters as the validity of data collected
through a series of inferences, or indirect interpretation is threatened at each step.
On the other hand, ground truth data is often avoided due to high costs or risks
associated with its collection.
Group recommendation system A recommendation system whose recommendations are aimed at a group as a whole, rather than individuals.
Heuristic A technique or value derived from experience, experimentation, or
intuition from which a problem can be solved with no expectation of optimality.
Heuristics are often used in situations where execution time is an important factor
and suboptimal solutions are expected to suffice.
Heuristics-based recommendation An approach used in knowledge-based recommendation systems that uses heuristics in order to derive recommendations.
Human–computer interaction See user interface.
Hybrid recommendation system A recommendation system that combines two
or more recommendation approaches in forming its recommendations, e.g.,
collaborative filtering, content-based, group, knowledge-based.
IDE See integrated development environment.
Information retrieval “Finding material (usually documents) of an unstructured
nature (usually text) that satisfies an information need from within large collections (usually stored on computers)” [30].
Integrated development environment A software application that provides a set
of software tools for the development of other software. These software tools
are typically integrated by sharing their internal representations of data (e.g.,
source code) and may also communicate directly with each other to reuse their
functionality or to announce events to one another. Integrated development
environments are typically intended to be extensible to new software tools.
Integrated development environments aim to support the developer in their
development tasks, focusing on usability for those tasks.
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Interaction data Data collected from the users of a software system as they
perform events with that system. Such data may be low level, recording
keystrokes and mouse clicks at certain coordinates; or high level, recording
presses of graphical button widgets, bringing a specific text editor to the
foreground, or browsing for information. This data often consists of a description
of the event that has occurred along with metadata such as the timestamp of
the event. Inferring high-level interaction data from low-level interaction data is
a nontrivial operation. Navigation data is a special form of interaction data in
which the interactions (of interest) consist solely of moving between or within
items, such as source code classes.
Invalid See validity [within mathematics].
Issue Constitutes two classes of entities: bugs and enhancements. A bug is a
defect in a software system. An enhancement (or feature request) is a change
that is desired to alter the system for reasons other than repairing a bug, such
as extending functionality. These are grouped together under the generic label
“issue” when it is not known or not important whether one is dealing with
bugs or enhancements specifically. Bugs are also called defects and problems.
Enhancements are also called changes and problems. Issues are also called
problems. See issue report, issue repository, issue management system.
Issue management system A system that permits the recording of an issue report,
as well as supporting the process of triaging, assigning, prioritizing, merging,
and closing issue issues (i.e., the management of issues). An issue management
system operates atop an issue repository.
Issue report Generally a structured report either describing a bug within a software
system or requesting that a change be made; in other words, an issue report
reports an issue. Issue reports are generally managed together, regardless of
whether they constitute reports of bugs or enhancement requests. Issue reports
typically collect metadata about the issue and about the management of the issue.
See issue repository, issue management system.
Issue repository A collection of issue reports, stored in a specific manner, such as
in a relational database. An issue repository is used by an issue management
system to permit issues to be reported and managed through the process of
addressing them.
Issue triage The lightweight analysis of a novel issue report to decide how to react
to it, for example, to label it as a duplicate or of high priority.
Itemset See association rule.
k-fold cross-validation See cross-validation.
k-furthest neighbors A recommendation algorithm that recommends the k items
that are least similar to a specified one (e.g., users that are dissimilar to the
current user).
k-nearest neighbors A recommendation algorithm that recommends the k items
that are most similar to a specified one (e.g., users that are similar to the current
user).
k-tail evaluation See cross-validation.
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Knowledge capture A process of explicitly recording in a tangible representation
the knowledge possessed by a user.
Knowledge-based recommendation system A recommendation system that
models knowledge about users and items in order to reason about which items
meet a user’s requirements. See critiquing-based recommendation system.
Learner See machine learning.
Machine learning A technique whereby a program (called the machine learner or
simply the learner) can adapt according to the data it receives.
Macroevaluation A means of evaluating the quality of a recommendation system
in which individual confusion matrices are populated with the results from
individual recommendation trials. Each confusion matrix can then be summarized with standard measures, and measures of central tendency (such as the
mean) can then be calculated over the individual measures.
Manager See developer.
Metric [Within software engineering] A measure of some specified property of
entities within a defined set. Often, a given metric is intended to have greater
meaning than its definition would automatically give it. A validated metric is
thus a metric for which this greater meaning has been empirically validated to
hold. For example, using a person’s shoe size as a metric of intelligence would
only be valid if we could demonstrate high correlation (or perfect correlation)
between the two.
[Within mathematics] A function generalizing the notion of distance. A metric
must conform to a certain set of properties: non-negativity, identity of indiscernibles, symmetry, and the triangle inequality.
Microevaluation A means of evaluating the quality of a recommendation system
in which a confusion matrix is populated with the results from multiple recommendation trials without differentiating them. The confusion matrix can then be
summarized with standard measures.
Natural language processing The automated interpretation of human language.
This is more complex than the processing of programming languages due to a
much greater presence of ambiguity and context-sensitivity in human languages.
Navigation data See interaction data.
Network analysis An analysis of a graph representing a set of entities and some
relationship between them. This can be performed to characterize the overall
shape of the network, to identify local properties, or to make decisions about the
underlying entities or processes that the graph represents.
Noise Random data that does not carry information content but that can obscure
the information content around it.
Non-functional requirement A kind of requirement that focuses on the quality
aspects of a system, as opposed to its functionality.
Novelty The experience of discovering an item that is significantly different from
others already known. Compare diversity and serendipity.
Ontology [Within computer science] The set of concepts that exist within a domain,
and the relationships between those concepts. Note that a taxonomy is an
ontology restricted to only include the subsumption relation (i.e., parent/child).
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Overfitting Use of a statistical model to describe noise in a dataset rather than
the relationship obscured by the noise. This can occur when the number of
parameters in a model is close to the number of datapoints being fit, or when
there has been no differentiation between the data used to derive the model and
the data used to validate the model.
Personalization The delivery of different information (i.e., recommendations)
depending on the target user.
Persuasiveness The capability of a recommendation system to influence a user’s
attitude, decisions, or behavior.
Positive predictive value See precision.
Precision [Within information retrieval] For binary classification of items, the
percentage of the items predicted to be relevant that are actually relevant. It is
used as a measure of quality of classifiers. It can equivalently be interpreted as a
probability, rather than a ratio. The measure is defined as
TP
I
TP C FP
see confusion matrix for the definition of these quantities. A synonymous term
used in other areas is positive predictive value. When the set of items predicted
to be relevant is restricted to those above some threshold n (such as above some
value of similarity) or the size of this set is constrained to n, we can speak of
precision at n.
[Within science and engineering generally] The degree to which repeated
measurements of the same quantity under unchanged conditions agree. Compare
accuracy.
Prediction A statement about the state of some entity derived only in part from the
information possessed about it. Predictions often focus on the future state of an
entity based on its current state and some model of change. Recommendations
implicitly or explicitly predict the utility of the recommended item/action to the
user.
Privacy The ability of an individual or group to selectively reveal information
about themselves, when and if they so choose.
Proactive recommendation A recommendation that is presented to the user when
the recommendation system deems it appropriate, without waiting for the user to
request it.
Program transformation Any alteration or act of alteration of a program, usually
conceived at the level of source code, but that could operate at higher or lower
levels of abstraction.
Programmer See developer.
Quality An imprecise term denoting the fitness for purpose of a product or process.
It may involve both objective and subjective elements, resulting in significantly
different opinions of quality from different stakeholders.
Reactive recommendation A recommendation that is presented to the user only
when the user requests it.
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Reactivity The ability of a recommendation system to provide good quality
recommendations in real-time according to some specified time threshold criterion.
Recall For binary classification of items, the percentage of the items that are
actually relevant that are predicted to be relevant. It is used as a measure of
quality of classifiers. It can equivalently be interpreted as a probability, rather
than a ratio. The measure is defined as
TP
I
TP C FN
see confusion matrix for the definition of these quantities. Synonymous terms
used in other areas are true positive rate and sensitivity. When the set of items
predicted to be relevant is restricted to those above some threshold n (such as
above some value of similarity) or the size of this set is constrained to n, we can
speak of recall at n.
Recommendation An information item estimated to be valuable in a given context.
When the “estimate” is universally accurate, the information item is not a
recommendation, but the correct answer.
Recommendation box The area wherein recommendations are displayed on an
online surface.
Recommendation system A software application that provides information items
estimated to be valuable for a task in a given context, i.e., recommendations.
If the “estimate” is universally accurate, the system is not a recommendation
system, but a system for computing the correct answer.
Recommendation system in software engineering A software application that
provides information item estimated to be valuable for a software engineering
task in a given context. If the “estimate” is universally accurate, the system is not
an RSSE, but a system for computing the correct answer.
Refactoring Restructuring software to alter its internal structure without altering
its external behavior. Such changes are typically performed in order to improve
the internal properties of the software (such as its understandability or extensibility) without breaking external software agents or making end-users aware of
the changes. Refactoring is both the general notion of such changes and specific
transformations, especially when standardized (e.g., a rename refactoring).
Reinforcement [Within RSSEs] A heuristic measure defined by the Suade tool [10]
for the likelihood of the relevance of an entity given its relationship with other
elements, some of which are known to be relevant. According to the intuition of
reinforcement, structural neighbors that are part of a cluster that contains many
elements already in the set of interest are more likely to be interesting because
they are the “odd ones out” in the cluster of elements related to the set of interest.
Relevance The value of an item to a specific user in completing a specific task at a
specific time.
Reporter The user who has reported an issue.
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Representativeness A property of a data item or sample that allows it to stand
in for other items or the general population of interest. Representativeness can
only be defined relative to a specific property or set of properties of interest.
In mathematical terms, a sample could be considered representative if it is an
element of an equivalence class under a pertinent equivalence relation. True
representativeness is often difficult to assess when the population characteristics
are not known.
Reproducibility The ability of an evaluation to be repeated in order to arrive at
the same conclusions. The term is often meant more narrowly as the ability
for an experiment to be repeated by different researchers to arrive at the same
results. An irreproducible evaluation is generally not seen as valuable due to the
possibility that it was conducted incorrectly and thus that the conclusions are not
supported.
Requirement A condition or capability that must be met by a software product or
software development process.
Requirements elicitation/negotiation A collaborative process, involving multiple
stakeholders, of identifying requirements. As stakeholders’ opinions may conflict as to the importance or value of individual requirements, negotiation is used
to resolve conflicts.
Response time The time taken by a system to react to an input.
Robustness The ability of a system to cope with faults and failures.
Root-mean-squared error A measure comparing the values predicted by a model
(i.e., a recommendation system) and the values actually observed. It is defined as
s

Pn

iD1 .xi

n

 xO i /2

;

where each xi is the predicted value and each xO i is the actual value.
RSSE See recommendation system in software engineering.
Satisfiability [Within mathematics] The problem of determining if there exists an
interpretation that satisfies a logical (Boolean) expression.
Scalability The ability of something to accommodate growth reasonably, or to
be adapted in order to accommodate growth reasonably. For example, this can
mean that the growth in execution time does not exceed some bound relative
to the input size. In principle, scalability should also support shrinkage at
reasonable reduction in resource usage, but for many contexts, it is only the
growth characteristic that is deemed important.
SCoReS See source code-based recommendation system.
Sensitivity See recall.
Serendipity The experience of finding an unexpected and fortuitous item. Compare
novelty.
Simulation An imitation of the behavior of some process, usually for the purpose
of studying that process. Equivalently, an imitation of the functioning of one
system by another, usually simpler one.
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Social network A graph consisting of actors (the vertices) and their relationships
(the edges) in which the actors have a social existence (i.e., they will generally
be humans) and their represented relationships will have a social significance.
Social tagging See collaborative filtering.
Software configuration management system See version control system.
Software engineer See developer.
Software product line A set of software systems that share a common, managed
set of features, as opposed to possessing copies of those features.
Software quality metrics Any set of metrics used to measure the quality aspects
of software products, projects, and/or processes.
Sound See validity [within mathematics].
Soundness See validity [within mathematics].
Source code-based recommendation system A recommendation system that
produces recommendations principally by analyzing the source code of a
software system.
Specificity [Within RSSEs] A heuristic measure defined by the Suade tool [10]
for the likelihood of the relevance of an entity given its relationship with other
elements, some of which are known to be relevant. According to the intuition of
specificity, structural neighbors that have few structural dependencies are more
likely to be interesting because their relation to an element of interest is more
unique.
[Within information retrieval] See true negative rate.
Speculative analysis A dynamic analysis technique in which a range of possible
actions are automatically tried, and the estimated quality of the results is used to
rank the possibilities.
Stakeholder An entity (typically a person, but sometimes a group or organization)
with an interest in the process or outcome of a project.
Support See association rule mining.
Systematic error See bias.
Taxonomy A classification of concepts or entities within a domain, and their
parent/child relationships. See ontology.
Test-driven development A software development process in which an automated
test case is written prior to the functionality that that test case is intended to
exercise. The idea has been promoted in various agile software development
methodologies for its potential to define the conditions for completion, and to
avoid writing test cases that immediately pass rather than checking for correct
behavior, which can happen due to the phenomenon of “debugging blindness.”
Text link A kind of navigation aid consisting of textual references, such as
corresponding files and line numbers, e.g., see Chap. 5.
Threat to validity See validity [within evaluation].
Traditional F-measure See F-measure.
Transaction See commit.
Transparency A property of a recommendation that permits the user to understand
why the recommendation has been made.
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Triangulation [Within evaluation] Conducting multiple evaluations, typically via
different methods and/or on different data sources, in order to improve the
generalizability of the findings. Since each method and data source will have its
own threats to validity, the intent is that the different methods/data sources will
differ in their threats to validity, and thus, some threats can be shown to exist or
not exist.
True negative See confusion matrix.
True negative rate For binary classification of items, the percentage of the items
that are actually not relevant that are predicted to be not relevant. It is used
as a measure of quality of classifiers. It can equivalently be interpreted as a
probability, rather than a ratio. The measure is defined as
TN
I
TN C FP
see confusion matrix for the definition of these quantities. A synonymous term
from other areas is specificity. When the set of items predicted to be relevant
is restricted to those above some threshold n (such as above some value of
similarity) or the size of this set is constrained to n, we can speak of true negative
rate at n.
True positive See confusion matrix.
True positive rate See recall.
Trust Reliance on the actions of an entity, such as a recommendation system. Trust
can be established transitively through a recommendation by trusted entity, or
directly through repeated observation of reliable actions. Trust can be lost by
observation of unreliable actions. Believable explanations of behavior can help
to establish trust.
Type I error See confusion matrix.
Type II error See confusion matrix.
Understandability A property that assesses a user’s ability to correctly interpret
the meaning of an item. It necessarily depends on the knowledge, experience,
and skills of the user.
Usability A property that assesses a user’s ability to easily use an item. This
generally includes aspects of understandability.
User An agent external to a software system that makes use of that system. A user
is usually a human being in the software engineering context, but in some other
areas, software agents are also deemed to be users or other software entities.
In the context of recommendation systems in software engineering, the user
is usually a developer; for example, an RSSE residing within an integrated
development environment would target a developer. The generic term user is
taken to include both developers and end-users.
User history See interaction data.
User interface The portion of a software system that supports interaction with a
user.
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User satisfaction The extent to which a user is supported in their task by a
recommendation.
Valid See validity [within mathematics].
Validity [Within evaluation] The extent to which the findings of an evaluation
are well founded and correspond to reality. Every empirical method and every
data source possesses one or more properties (called threats to validity) that may
render findings derived therefrom to lack validity.
[Within mathematics] A property of a logical argument. A valid argument is one
in which the truth of the premises necessitates the truth of the consequences,
regardless of whether the premises are actually true; an argument that lacks
validity is called invalid. This contrasts with a sound argument, which is one
that is also valid, but whose premises are known to be true. Soundness is the
analogous property that deals with the question of whether an argument is sound
or not sound.
Variant See version.
VCS See version control system.
Version Given an entity (such as an entire software system), a version of that entity
constitutes a particular set of changes to it from its original form. Different
versions may coexist to support different purposes, or they may sequentially
supplant older versions, or both. Synonymous terms are revision and variant.
Specifically coexistent versions are also called variants.
Version control system A software system used to record incremental changes to
resources, along with metadata describing those changes, such as the author,
timestamp when the change was added, and a comment made by the developer
who added the change. Version control systems can be subsumed more generally
by the term software configuration management systems.
Wizard of Oz experiment An experiment in which apparently automated responses/recommendations are being faked, either hard-coded in the software being
used to mediate the experiment or manually entered by an experimenter (usually
in secret) during the experiment. (The name derives from a fictional character in
American literature who was pretending to have great magical powers but was
actually operating special effects from a hidden location.)
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