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What is a database?

= A database is an organized collection of data, stored and accessed electronically.

= This data requires interpretation to become information we can analyze.
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What is a relational database?

= Arelational database is a digital database based on the relational model of data.

= Virtually all relational database systems use SQL (Structured Query Language) for
querying and maintaining the database.

m SQLis pronounced “S-Q-L” or “sequel”.
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What is the relational model?

= Datais organized in tables of columns
(“attributes”) and rows (“records”),
with a unique key (“primary key”)
identifying each row

= Rows in atable can be linked to rows
in other tables by adding a columns for
the unique key of the linked row
(“foreign keys”)
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I’m not a computer scientist. What does this mean for an

actuary?

= This abstract data stuff has more applications to actuarial work than you may
think!

= Consider the most basic example: policies and claims.
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Example: Policies and Claims

Primary Key: PolicyNumber

Primary Key: ClaimNumber

Foreign Key: PolicyNumber

y A B | D
1 PolicyNumber PolicyStartDate AnnualMilesDriven County
2 P100000 1/1/2014 5,000 Orange
3 P100001 1/1/2014 31,000 Ventura
4 |P100002 1j1§2014 14,000 Los Angeles 4 A | 2 | < LD | E

- . 1 ClaimNumber PolicyNumber ClaimAmount LossDate ReportDate
> P100003 1/1/2014 26,000 San Bernadino \ C900180 P100002 3,308 7/29/2014 11/17/2014
6 P100004 1/1/2014 9,000 Los Angeles 3 900302 P100001 6,615 3/2/2014 1/18/2015
7 P100005 1/1/2014 6,000 San Bernadino 4 902408 P100009 1,591 11/2/2014  7/1/2016
8 P100006 1/1/2014 13,000 Los Angeles —
9 P100007 1/1/2014 8,000 Orange
10 P100008 1/1/2014 12,000 Los Angeles
11 P100009 1/1/2014 14,000 Orange
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Example: Policies and Claims

= We can see that the table for Claims can be linked to the table for Policies through
the key PolicyNumber.

= That’s a brief introduction to what we’re doing and why you should care.

= |n fact, this workshop will focus entirely on this seemingly-simple example of only
two* tables.

*This isn’t quite true. We'll create a few more later to play with, though that’s an issue for a later time.
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Microsoft Access / SQL

= Now that you know what we’re working with, let’s jump in!
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The Microsoft Access Environment
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EEL Table O Tell me what
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The Microsoft Access Environment

= Data can be entered into data tables
manually, and data tables can be
viewed in their entirety manually

_ =51 Tablel

1D - |Text Column = | Number Column = Click to Add =
1 Textl 5

2 Text2 17
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What we care about: Queries

File

Home Create

External Data

Database Tools

HE M RBE

[T

Application Table Table SharePoint Query Query

Parts -

Templates

Design
Tables

Lists -

Wizard Design
Queries

Help  Fields Table £

E D R Form Wizard
[Ranaan|

Navigation -
Form Blank
Design Form More Forms =

Forms

- ﬂ Query1

Table1

*

? D

Text Column

Mumber Column

Field:
Table;
Sort:
Show:
Criteria:
or:

BRUIN ACTUARIAL SOCIETY




This user-friendly interface is good enough for some simple

tasks...

ﬁ Query1

Table1

Text Column
Number Column

| |
Field: |ID Text Column Number Colu|
Table: |Table1 Table1 Table1.*
Sort: ID
Show: Text Column
Criteria: Number Colum
or:
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...but for more advanced tasks, we’ll want to use SQL.

File Home Create External Data Database Tools  Help

! B8+ 2 B Ko =
- > — @Pass—Thmugh
View Run  Select Make Append Update Crosstab Delete Shov

- Table E£ Data Definition  apj
% Query Type Home  Create  External Data  Database Tools  Help ell me what you want to
Datasheet View ]
T B! ESH ABE Lo F5Fee e
SQL sQL View ) ] * . = = & Pass-Through - EX Delete Rows | % De
Tablet View Run  Select Make Append Update Crosstab Delete Show
. - Table b Data Definition = 1. | .\ Builder T Re
M Design View 7D Results Query Type Query Setup
Text Column A” ACCE‘SS & « jﬂ Querﬂ\
Number Column
search... O |SELECT Table1.ID, Table1.[Text Column], Table1.[Number Column]
Tables ~ |FROM TableT;
ER Tablel
]

Field: |ID Text Column
Table: |Table1 Table1

-
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Regardless of what view you choose, click Run to run the query.

File Home Create External Data Database Tools  Help

B ]| @D Union o
% ' - ﬁt +! 4 % © Pass-Through ﬁ

View JRun  Select Make Append Update Crosstab Delete Shov
Table E£ Data Definition  apj

Query Type Home Create External Data Database Tools  Help
Datasheet View | ]
= Queny! \ Y +' Z.' % D Union IJ €= Insert Rows | " Ins
SQL saL ) . - =" & Pass-Through - EX Delete Rows | ‘% De
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M Design View 7D Results Query Type Query Setup
MR |
Text Column A” ACCE‘SS & « jﬂ Querﬂ\
Number Column
Search.. 0 |SELECT Table1.ID, Table1.[Text Column], Table1.[Number Column]
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SQL View

= This may not make any sense now, but that’s what this workshop is for.

= When we begin writing simple queries, you can always go back to design view to
see the user-friendly depiction of what’s going on.

= That’s enough introductory stuff. Let’s begin coding!
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Getting our first tables: Importing from CSVs

Database : Dat:

File Home Create External Data

Database Tools Help O Te

% 7 Saved Imports ? gﬂ. E E % C[Access
N ¥Z Linked Table Manager 29 ")- ‘; 9. ’—Tﬁ‘d‘.ﬁc:-rd Merc
MNew Data Saved Excel Text XML PDF Email i
Source - Exports Fle File orXPS (5" More -

Export

ﬁ From File b E; Excel

= R
|| D r HTML Document

From Database

j% From Online Services * XML File

b

From Other Sources Text File

Import text file

Import data from or link to data in
a delimited or fixed-width text file.

Your data seems to be in a 'Delimited' format. If it isn't, choose the format that more correctly
describes your data.

(@) Delimited - Characters such as comma or tab separate each field
O Fixed Width - Fields are aligned in columns with spaces between each field

What delimiter separates your fields? Select the appropriate delimiter and see how your text is affected in the preview below.

Choose the delimiter that separates your fields:
@ Comma O Space O Dther: l:l

O Tab O Semicolon

.| First R ntains Fiel mes ext Qualifier:
First Row Contains Field Na Text Qualifi
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SELECT columnl, columnZ, ... FROM table name;

SELECT * FROM table name;

= The first line selects all rows, but only the specified columns, from table name

= Thesecond line selects all rows and all columns from table name
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SELECT columnl, columnZz, .. FROM table name

WHERE condition;

= Only selectsrows from table name where conditionistrue (and the appropriate
columns)

" condition canbeasimple boolean:

" WHERE column name = “Value”

" WHERE column name <> 0
® Oran IN statement:

" WHERE column name IN (valuel, valueZ, value3)
= Oracomplex statement:

" WHERE (column name = 0 OR column name = 1) AND another column IN
(“valuel”, “value2”)
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SELECT DISTINCT columnl, columnZ,

FROM table name;

m Selects appropriate rows and columns, but removes duplicates
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SELECT columnl, columnZz, .. FROM table name

ORDER BY columnl, columnZz, .. [DESC]

m Selects appropriate rows and columns, then orders them in the given order

= By default, sorts in ascending order

= Use DESC to sortin descending order
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Exercises

m Select all policies with low driving frequency in LA or Orange county. How many are
there? Note that each policy gets a new entry upon renewal—be sure to account for
this.

= Select all policies with that have low or medium driving frequency or are not
located in LA, Orange, or San Bernardino county.
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= Any “unrecognized” text (thatisn’t a reserved SQL keyword) is interpreted as a
variable

m Suppose our columnsare “coll” “col2” and “col3™:

m SELECT coll, col2 FROM table WHERE coll <> 0 AND col3 =
my variable;

= Sincemy variable isn’tacolumnname orakeyword, SQL interpretsitasa
variable

= You will be prompted to input a value formy wariable before the scriptruns
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Aggregate Functions: SUM, COUNT, AVG, ...

= Aggregates numerical data in groups

= Must be accompanied by a GROUP BY clause

" SELECT SUM(Claim Amount), ReportYear FROM claims GROUP BY
ReportYear;

= This will give the total claims for each year, since the aggregate data is grouped by report year.
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Exercises

= What is the total amount of claims reported in each year?
= What is the total amount of claims occurring in each year?

= Consider only claims that occurred in 2014. How much was reported in each year?
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WHERE vs. HAVING

WHERE HAVING

= Used to test variablesin a single “cell” = The “equivalent” of WHERE for
of the data table aggregate functions

= Cannot be used with aggregate = Comes afterthe GROUP BY clause
functions

= We need to know what to group by before
we know which groups to show!
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Exercises

= Use the previous example to determine how many claims each policy would have if
we implemented a $1,000 policy deductible.

= Hint: A$1,000 eliminates all policies with total claims under $1,000. For policies with claims
under $1,000, their total claim amount will be reduced by $1,000.

= How many policies had total claims over $60,000? What are their policy numbers?

= Use the results from the previous part to determine how many claims each of these
policies had. Which policy has the highest severity? What is it?
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To be continued...

= A preview of next time:
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Next time, we’ll see how powerful SQL is by learning how to link

related data.

y A | B | C | D

1 PolicyNumber PolicyStartDate AnnualMilesDriven County

2 P100000 1/1/2014 5,000 Orange

3 |P100001 1/1/2014 31,000 Ventura

4 |P100002 1j1§2014 14,000 Los Angeles . A B € LD | E |
L 1T ClaimNumber PolicyNumber ClaimAmount LossDate ReportDate

2| P100003 1/1/2014 26,000 San Bernadino 2*{c900180 P100002 3,308 7/29/2014 11/17/2014

6 |P100004 1/1/2014 9,000 Los Angeles 3 C900302 P100001 6,615 3/2/2014 1/18/2015

7 |P100005 1/1/2014 6,000 San Bernadino 4 902408 P100009 1,591 11/2/2014  7/1/2016

8 P100006 1/1/2014 13,000 Los Angeles =

9 P100007 1/1/2014 8,000 Orange

10 |P100008 1/1/2014 12,000 Los Angeles

11 |P100009 1/1/2014 14,000 Orange
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