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## &l

FactoryMarket = Manipulate|
Show|[

Plot [Tooltip[a, "Home Cost"], (x, 0, 15}, PlotStyle =+ {Thick},
PlotRange -+ {{0, 15}, {0, 15}}, AxesOrigin - {0, 0}, AxesLabel -+ {"Miles", "Cost"},
AspectRatio -+ Automatic, PlotLabel + "Factory Market Diagram"],

Plot [Toeltip[b, "Per Unit Factory Cost"], (x, 0, 7.5}, PlotStyle =+ {Thick}],
Plot [Tooltip[l, "Miles From Factoery ], {(x, 0, 15}, PlotStyle -+ {Thick}].,

Plot [Tooltip[(b+ 7.5%d) -d»x, "Transport Cost"], {x, 0, 7.5},
PlotStyle =+ {Thick, Blue}],

Plot [Tooltip[(b=-7.5+%d) +d+x, "Transport Cost"], {x, 7.5, 15},
PlotStyle =+ {Thick, Blue}],

Grﬂphics[{Tlliic]-l_, Line[{{7.5, 1}, {7.5,b}}1}].

Graphics [
{Thick, Dashed,
Line[{{7.5+ (b/d) - (a/d), 0},
{7.5+ (b/d) - (a/d), (7.5+d+b) -d+ (7.5+ (b/d) - (a/d))}}],
{Thick, Dashed,
Line[{{(a/d) - (b/d) +7.5, 0},
{(a/d) - (b/d) +7.5, (b-7.5+d) +d~((a/d) - (b/d) +7.51}}1}}]1-

Graphies [{Text ["EC", {2, a+0.5}]}],
Graphies [ {Text ["FC", {2, b+ 0.5}]1}],
Graphics [ {Text ["MFF", {13, 1.5}]1}],

Graphics [ {Text ["TC", (3.5, (b+7.5%d) =d+ (3.5) +1}]}].
Graphics [ {Text ["TC", {11.5, (b-7.5%d) +d+ (11.5) +1}]1}]1.,

AspectRatio = Automatic],

"None" =+ {{a, 12.26, "Home Cost"}, 0, 15, .01, ImageSize - Tiny, Appearance - "Labeled"
{{b, 4, "Factory Cost"}, 1, 15, .01, ImageSize -+ Tiny, Appearance -+ "Labeled"},

{{d, 2.38, "Transport Cost"}, 0.0001, 100, 0.01, ImageSize -+ Tiny,

Appearance =+ Labeled"},

ControlPlacement -+ Left]



Manipulate[ Show[

Plot [Tooltip[a -b+x, "nothing"], {x, 0, 16}, AxesOrigin -+ {0, 0},
AxesLabel -+ {"HE Income", "Quality"}, LabelStyle - Directive[Bold, 12], PlotRange -+ {0, 16},
PlotStyle =+ {Thick)}, Ticks -+ [{Automatie, Automatie)}, TicksStyle -+ Directive[12]],

Graphics [{PointSize[0.02], Tooltip[Point[{r, £}], "point"1}].,
Graphics [ {PointSize[0.02], Tooltip[Point[{r, s}], "point"]}],
Graphics [ {PointSize[0.02], Tooltip[Point[{t, s}], "point"]}],
Graphics [{PointSize[0.02], Tooltip[Point[{t, p}], "point"]}],
Graphics [ {PointSize[0.02], Tooltip[Point[{k, p}], "point"]}],
Graphics [ {PointSize[0.02], Tooltip[Point[{k, 1}], "point"]}],

Graphics [{Thick, Line[{{r, £}, {r, 8}}1}]1,
Graphics [{Thick, Line[{{r, s}, {t, s}}]1}],
Graphics [{Thick, Line[{{t, s}, {t, p}}]1}],
Graphics [{Thick, Line [{{t, p}, {k, P}}]1}],
Graphics [{Thick, Line [{{k, p}, {k, 1}}1}]1,

Graphiecs [ {Thick, Dashed, Blue, Line[{{t, 0}, {t, 8}}]1}1.
Graphics [{Thick, Dashed, Blue, Line[{{k, 0}, {k, p}}1}]-
Graphics [{Thick, Dashed, Blue, Line[{{0, 8}, {r, 8}}1}],
Graphics [ {Thick, Dashed, Blue, Line[{{0, p}, {t, P}}]1}],
Graphics [ {Thick, Dashed, Blue, Line [{{0, 1}, {k, 1}}]1}1,

Graphics [{Text ["E", {k+0.75, 1}1]1}1.
Graphics [{Text ["I", {(k+0.75, p}1}].
Graphics [{Text ["M", {t+0.5, p+0.5}]}].,
Graphics[{Text ["N", {£t +0.75, 8}]1}],
Graphics[{Text["2", {r+ 0.5, 8+0.5}1}],
Graphics [{Text ["L", {r+ 0.5, £+0.5}]}],

AspectRatio + Automatiec, PlotLabel + "Filtering and Quality Ladder", ImageSize - {400, 300},
ImagePadding + {{25, 75}, {15, 20}}],

{{1, 15, "E u/D"}, p, 15, .01, ImageSize -+ Tiny, Appearance -+ Labeled"}),
{{p, 10, "M/I U/D"}, 8, 1, .01, ImageSize + Tiny, Appearance -+ "Labeled"},
{{s, 5, "&€/H U/D"}, £, p, .01, ImageSize -+ Tiny, Appearance - Labeled"},
{{£, 0, "L U/D"}, 0, 8, .01, ImageSize -+ Tiny, Appearance -+ "Labeled"},
{{k, 15, "E/I L/R"}, £, 15, .01, ImageSize = Tiny, Appearance = Labeled"},
{{t, 10, "M/¥ L/R"}, £, k, .01, ImageSize + Tiny, Appearance -+ "Labeled"},
{{r, 5, "E/L L/R"}, 0, £, .01, ImageSize <+ Tiny, Appearance =+ "Labeled"},
ControlPlacement -+ Left]



Clustered = Hnnipulﬂte[
Shnw[

Plot [Tunltip[a- b#x, "demand good"], {x, 0, 15}, PlotStyle -+ Thick,
FlotRange = {{0, 10}, {0, 10}}, AxesOriginm = {0, 0}, AxesLabel = ["N", "W"},

Ticks » {{{(P-a) / (-b), "W}, {(P-c)/ (-1), "N}, {5, "N*"}},
{'[Pr "HC"]': '[{C""s:lr "HIEII}r '[{H.HS:I; IIHIG"]‘}]‘:

AspectRatio -+ Automatic, PlotLabel -+ "Clustered Firm"] ;

Plot [Tooltip[c - d+x, "demand bad"], {x, 0, 15}, PlotStyle -+ {Thick, Red}],

Plot [Tooltip[P, "price"], {x, 0, 15}, PlotStyle =+ {Thick, Green}],

Graphics [{Dashed, Line[{{({(F-a) / (-bB)), O}, {(F=a) / (-bB), P}}1}],
Graphics [ (Dashed, Line[{{0, P}, {(P-a) / (-b), P}}]1}],
Graphies [ {Dashed, Line[{{0, P}, {(P-c) / (-B), P}}]1}]1,

Graphics [ {Dashed, Line [{{0, {(a-8))}, {8, (a=-8)}}1}]1-
Graphics [ {Dashed, Line[{{0, {(e-8))}, {8, (e-8))}}1}],

Graphics [{Dashed, Line [{{((P-<) / (-d)), 0}, {(P-c) / (-d), P}}]}],

Grﬂphics.[{'l'hick; Line[{{=, 0}, {s,. 100331} +



Graphics [{Opacity[0.2], Blue,
Tooltip[Polygon[{{0, P}, {0, a}, {(P-a) / (-b), P}}],
"Producer Surplus Good"],

ﬂPﬂﬂii:!'[D-'l] |r. H'—‘;ﬂ; Tﬂﬂltip[éﬂlfgﬂﬂ[{{ﬂr P}, {0, c}, {(P=2c) / (-4}, P}}].
"Producer Surplus Bad"]}].

Graphics [{Text["D-G", {2, a=-x /. x=+ 2}]}],
Graphics [{Text["D-B", {1, c-%x /. x= 1}]}].
Graphies [{Text ["8-I", {(s8+0.5), 8}11}1,
Graphies [{Text["5-C", {8, (P+0.25)}]1}1.

nspﬂctﬁatiu-pnutnmntic],

"Hone" -» {{a, g, "pte Intcrcept"}; 0, 10, .01, ImageSize -+ Tiny,

AppEArANCE - "Lahclnd"},

Cuntranluc&mﬂnthrLeft]

A *

Isolated = Hnnipulﬂtﬂ[shuw[

Plut[Tuultip[a-Iuwx,“dumﬂnd good"], {x, 0, 15}, PlotStyle = Thick,
PlotRange -+ {{0, 10}, {0, 10}}, AxesOrigin - {0, 0}, AxesLabel - {"N", "W"},

Ticks » {{{(P-a) / (-b), "W, {(P-) / (-a), "WEU], s, "WV},
{({er "W}y {(e-8), "W}, {(a-s), "W},

AspectRatio -+ Automatic, PlotLabel + "Isolated Firm“],



Plot [Tooltip[c = d+»x, "demand bad"], {x, 0, 15}, PlotStyle =+ {Thick, Red}],

Plot [Tooltip[P, "price"], {x, 0, 15}, PlotStyle -+ {Thick, Green}],
Graphics [ {Dashed, Line [{{((P-a) / (-b)), 0}, {(P=-a) / (=b), P}}1}],
Graphics [ {Dashed, Line[{{0, P}, {(P-a) / (-b), P}}]1}],
Graphics [ {Dashed, Line[{{0, P}, {(P-c) / (-d), P}}]1}],

Graphics [{Dashed, Line[{{0, (a-s8)}, {s/b, (a-58)}}1}]1,
Graphics [[{Dashed, Line[{{0, (e=8)}, {s/d, {(e=81}}1}]1,

Graphics [{Dashed, Line[{{((P-c) / (-d)), O}, {(P-c) / (-d), P}}]}],

Graphics [ {Thick, Line[{{s, 0}, {8, 100}}]1}]1,

Graphics [{Opacity[0.4], Red,
Tooltip[Polygon[{{0, (c-8)}, {0, c}, {s/d, (e-8)}}],
"Producer Surplus Bad"]}];,

Graphics [{Opacity[0.2], Blue,
Tooltip[Polygon[{{0, (a-=8)}, {0, a}, {s/b, (a-58)}}],
"Producer Surplus Good"]}].;

Graphics [{Text["D-G", {2, a-x /. == 2}]}],
Graphiecs [{Text["D-B", {1, c=x /. x= 1}]1}],
Graphics [{Text["5-I", {(s+0.5), B}]1}],
Graphics [{Text["5-C", {8, (P+0.251}1}1,

AspectRatio < nutnmatic] "

"Hone " =» {[a, g, "p-e intcrcnpt"]-, 8, 10, .01, ImageSize = Tiny,

Appearance =+ Labeled" ]-,

n[h, 1, "p“® El:-pc"}, 0.1, 10, .01, ImageSize = Tiny, ApPCarance - "Lahclt.-d"},
-[c, 6, "D Intcrccpt"]-, 0, 8, .01, ImageSize <+ Tiny, Appearance - "Lahclnd"]-,

[-[d, 1, "pt El:-pc"}, 0.1, 8, .01, ImageSize - Tiny, Appearance - "Labcled"]-,
{-[P, 3; "Eup_'ply‘:"]-, 0, 10, .01, ImageSize <+ Tiny, Appearance - "Lahclnd"]-,

n[s, 4.5, "Supply" "}, 0, 10, .01, ImageSize = Tiny, APPEarance - "Lahclnd"},

ControlPlacement - Loeft ]



GainsLossas = Hanipulﬂta[ Shnw[

Plot [Tnnltip[au b+x, "demand good"], {x, 0, 15}, PlotStyle -+ Thick,
PlotRange -+ {{0, 10}, {0, 10}}, AxesOrigin = {0, 0}, AxesLabel -+ {"¥", "W"},

Ticks » {{{(P- ) / (-b), "K'}, (=€) / (-), W=}, {s, "N},
'[{Pr IIHE“]‘!’ {I{C-S:I,- IIHIE“}'; '[{ﬂ-"s:lr "HIGII}'}};

AspectRatio -+ Automatic, PlotLabel + "Gains/Losses From Clustering "] "

Plot [Tooltip[c -d+x, "demand bad"], {(x, 0, 15}, PlotStyle -+ {Thick, Red}],

Plot [Tunitip[?, "price"j , {x, 0, 15}, PlotStyle - {Thick, Green}],
Graphies [ {Dashed, Line[{{({(FP=-a) / (=b)), O}, {{(P=a) / (=b), P}}]}].
Graphiecs [{Dashed, Line[{{0, P}, {(P-a) / (-B), P}}]1}].,
Graphics [{Dashed, Line[{{0, P}, {(P=c) / (=B}, P}}]1}].

Graphics [ {Dashed, Line[{{0, (a=2)}, {e/b, {(a=-81}}1}],
Graphics [ (Dashed, Line[{{0, (c=8)}, {s/d, (e=-8)1}1}1,

Graphics [{Dashed, Line[{{((P-c) / (-d)), O}, {(P=-c} / (-d), P}}]}],

Graphiecs t[Thick; Line[{{=, 0}, {=, IDD.}}] i-] ,.

Graphics [ {Text ["D-G"
Graphics [ {Text ["D-B"
Graphics [{Text ["5-1"
Graphics [ {Text["s5-C"

{2, a-x /. x= 2}]1}].
{lyc=x /. x= 1}1}]1,

{(s+0.5), B}]1}],
{8, (P+0.25)}]1}],

wom omom



If[(c=8) =P = (a=28),
Graphics [ {Opacity[0.4], Red,
Tooltip[Rectangle[{0, (c=8)}, [{(P=2) f (=d), P}],
"Losses from Clustering”].:
Opacity[0.4], Red,
Tooltip[Polygon[{{(F-c) / (-d), (e-8)}, {(FP-e) / (-d), P},
{s/fd, (¢=-8)}}], "Losses from Clustering"],
Opacity[0.2], Blue, Tooltip[Rectangle[{0, P}, {e/b, {(a=8)1}],
"Gains from Clustering"],
Opacity[0.2], Blue,
Tooltip[Polygon[{{s/b, P}, {s/b, (a-s8)}, {(P-a) / (-b), P}}],
"Gains from Clustering”]1}].
If[P < (ce=-8),
Graphics [ {Opacity[0.2], Blue, Tooltip [Rectangle[{0, P}, {e/b, (a=8)}],
"Gains from Clustering"],
Opacity[0.2], Blue,
Tooltip[Polygon[{{s/b, P}, {8/b, (a=-58)}, {(FP=-a)/ (=b), P}}],
"Gains from Clustering"]}].,
Graphics [ {Opacity[0.4], Red,
Tooltip[Rectangle[{0, (c=8)}, {{(P=2c) f (=d), P}],
"Losses from Clustering”].
Opacity[0.4], Red,
Tooltip[Polygon[{{(P-c) / (-d), (c-8)}, {(P-c)/ (-d), P}, {8/d, (c=-8)}}],
"Losses from Clustering"],
Opacity[0.4], Red, Tooltip[Rectangle[{0, (a=28)}, {(P=a) / (=b), P}],
"Losses from Clustering"],
Opacity[0.4], Red,
Tooltip[Polygon[{{(P-a)/ (-b), (a-s8)}, {(P-a)/ (-b), P}, {s8/b, (a-8)}}],
"Losses from Clustering”]1}111:

AspectRatio = nutnmatiu] ’

"NHone" - {{a, g, "p"? intcrcept"]-, 8, 10, .01, ImageSize -+ Tiny,

Appearance - "Labeled” ]-,
{{h, 1, "p"? Elnpc"]-, 0.1, 10, .01, ImageSize -+ Tiny, Appearance - "Lahcled"]-,
{{c, 6, "D° Intcrcept"]-, 0, 8, .01, ImageSize -+ Tiny, Appearance -+ "Lahcled"]-,
{{d, i, "p*° Elnpc"]-, 0.1, 8, .01, ImageSize -+ Tiny, Appearance - "Lahcled"]-,
{{P, 3, "Eup_'ply‘“"]-, 0, 10, .01, ImageSize -+ Tiny, Appearance - "Lahcled"]-,
{{s, 4.5, "supply’ "]-, 0, 10, .01, ImageSize -+ Tiny, Appearance - "Lahcled"]-,

ControlPlacement -+ Left ]



2 n
(*SAnAara ArgatoIl = KCOD Jbdw)
(*Please evaluate notebook before shifting any curves!s)
CrimePrevention = Manipulatel[

(wdefinition of total costs)

te = ((a(x+2)"(-b)) +(c+dwx));

Plot[{a (x+2) " (=b), (c+dw+x), tec},

{x, 0, 20}, PlotStyle - {Thick},

Epilog =+
(#MArgMin is used to calculate the minimum wvalue of total costw)
(#te/ . x+ NArgMin replaces the value of x within the function tc with the minimum value of x«)

{{Thick, Dashed, Line [{{NArgMin[tec, x], 0}, {NArgMin[te, x], tc /. x =+ NArgMin[te, x]}}]}.
{Thick, Dashed, Line[{{0, tc /. x =+ NArgMin[tec, x]}, {HArgMin[te, x], te /. x = NArgMin[te, x]}}]},

(#The following produces text on the graph to identify curvess)
{Text ["Total Cost", {10, to /. x= 12}]},

{Text ["Total Viectim Cost", {15, (c+d+x) /. x= 12}]},

{Text ["Total Prevention Cost", {17, (a (x+2)"(-b)) /. x=+ 12}1}}.,

(#»Ticks produce writing omn axes - tc/.
x =<NArgMin returns the value of the minimum cost om the y-axisw)

Ticks =+ {{{NArgMin[te, x], "Optimal © Crimes"}}, {(te /. x =+ NArgMin[te, x]), "Mimn TC"}},

AxesLabel =+ {"# of Crimes", "5"}, LabelStyle -+ Directive [Bold, 12], PlotRange =+ {0, 15},
AspectRatio -+ Automatic, PlotLabel -+ "Optimal Number of Crimes", ImageSize - (500, 400},
ImagePadding -+ {{70, 80}, {20, 20}}]1,

(#Please note: the controls for this particular model are a bit jerky,
which I assume is because the program must calculate new minimum values for each shift. It
works best if vou move the bars slowly.w)

(«TPC = Total Prevention Cost, TVC = Total Victim Costs)

{{a, 25, "TPC Intercept"}, S5, 35, .01, ImageSize —+ Tiny, Appecarance -+ "Labeled"},
{{b, 0.94, "TPC Slope"}, 0.1, 5, .1, ImageSize -+ Tiny, Appearance =+ "Labeled"},
{{e, 0, "TVC Intercept"}, 0,5, .1, ImageSize -+ Tiny, Appearance -+ "Labeled"},
{{d, 0.8, "TVvC Slope"}, .1, 4, .001, ImageSize -+ Tiny, Appearance - "Labeled"},

ControlPlacement =+ Left]
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