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“We build new XYZ” – not sufficient.

We can call it a hypothesis or not. We need to 
know what questions we are trying to answer.



Sample Hypothesis

Only an extraordinarily skilled attacker 
can break into our firewall. [?]

The firewall accepts all well-formed 
packets and sessions, and handles 
malformed packets and sessions as 
documented in the firewall’s manual.

From Sean Peisert and Matt Bishop



Most of the time our questions are related to 
what improves some system and the nature of 

those improvements.

We need to make measurements.



Metric

Why do we want to measure?

What to measure?



Eigenfaces for Recognition

[Turk ’91]

“We have developed a near-real-time 
computer system that can locate and track a 
subject’s head, and then recognize the person 
by comparing the characteristics of the face 
to those of known individuals.”



Scenarios and metrics 
from [Turk ‘91]



The Anatomy of a Large-Scale 
Hypertextual Web Search Engine

[Brin and Page ’98]

What hypothesis, scenarios, and metrics 
should we expect to see in this paper?



[Brin and Page ’98]



[Brin and Page ’98]

Why did the authors 
decide to report these 
measurements?



Metrics/Experiments?
Accurately Initializing Real Time Clocks to Provide 
Synchronized Time in Sensor Networks

CTP: An Efficient, Robust, and Reliable
Collection Tree Protocol for Wireless Sensor 
Networks

On the Effectiveness of Energy Metering on Every 
Node

Surviving Sensor Network Software Faults



Metrics from Classification Research
Classification Accuracy
Logarithmic Loss
Area Under ROC Curve
Confusion Matrix
Classification Report
Precision
Recall
F1-Score

Partly from https://machinelearningmastery.com/metrics-
evaluate-machine-learning-algorithms-python/



Metrics from Regression Research

Mean Absolute Error
Mean Squared Error
R^2

Partly from https://machinelearningmastery.com/metrics-evaluate-
machine-learning-algorithms-python/



Metrics from Systems Research

Reliability
Latency
Coverage
Energy



Experiments

What experiments are useful?
Critical for the main arguments of the paper

What experiments are not useful?
Pointless experiments that generate pointless 
numbers, graphs, and tables



Types of Experiments

From the “context” perspective
Controlled
Uncontrolled

There are other perspectives to be 
covered in future lectures



Group Activity

Experiment Design
Metric Selection



A new algorithm that translates English 
text to Spanish.



A new wireless networking technology.



A new algorithm that can identify the 
person in an image.



A new type of user manual to assemble 
furniture at home.



HW6

Introduction
Consider the questions we discussed in earlier classes

Related Work
Build on what you have already done in HW3


