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ABSTRACT
Medla i1nflation rates are developed for various media categories. These infla-
Tlen fates are JAsed to develop aquations te predict the future inflation rates.
ceourrent media ixes cf the U.S., Amy Recruiting Camwmand (USAREC:
Judget as welghts Ior the media wvpes, a camposite inflation rate
ion rate for future advertising. The actual e

wisared £ the astimated camposite infla-
o USAREC advertising budcet
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e Camparison of Media Inflation and Active Army Recruiting Advertising Expenditures

The Active Army (AA) advertising budget is a mixture of national media
advertising, local media advertising, and other nonmedia expenditures. FEach of
the media types have several categories of advertising, with each type having a
different historical rate of inflation. Since media inflation and media mix
affects the Army's media buying power, this paper evaluates the historical
advertising industry media inflation and AA recruiting advertising media mix to
dotermine a camposite historical inflation rate and to project future inflation
rates for Army advertising. This allows Amy planners to determine the effect
of 1inflation on future buying power of Army advertising.

Since 1975, national media advertising costs have had a higher average
in:lation rate than the Consumer Price Index (CPI). For example, the —ost of
ovening network TV has risen at an average rate of 13.0 percent per year (the

- highest media inflation rate), while the cost of network radio has had an

::'_. - average inflation rate of 8.2 percent (the lowest rate). The CPT, a nonadver-
b tising indicator of consumer buying power, has had an average yearly increase
t: " of 7.4 percent,

4=

»..’_.‘ Although local media advertising inflation rates are lower than those for
:f:' national media, they, too, have had an average annual increase exceeding the

r . average CPI inflation rate. The local newspaper advertising inflation rate has
. risen at an average 9.4 percent, while spot radio has had an average of 7.3

percent inflation rate per year.

‘. Although the rates of media inflation are projected to decline, they will
remain above the CPI inflation rate. The CPFI appears to be a good variable for
predicting media inflation rates, but each media type has a different rela-
tionship with the CPI.

In 985, almost 30 percent of the $75.4 million AA advertising budaet went
tor nonmedia (other) expenses. Evening network TV, at almost 25 perceirt of the
AR advertising budget, was the largest media expense category. Using the
actual media mix percentages as weights for the inflation rates of the various
media and nonmedia categories, a camposite inflation rate has been developed to
show the past changes in AA advertising buying power and to predict future
buying power hased on the assumption that the future media mix will he similar
to the 1985 media mix,

This carposite inflation rate indicates that future AA advertising budgets
will have to grow at 168 percent of the CPI inflation rate to keep the same
advertising buying power achieved in 1985. When viewed over the period of 1982
to 1986, despite several increases which exceeded the CPT increase, AR acdver-
tising buying power has declined 12.5 percent since 1982.

The effects of declining AA artvertising buying power can be lessened by
switching from higher inflation rat~ madia Lo lower inflation rate media (e.q.,
tram evening natwork TV to spot radio). TIndeed, since 1983, such a trend of
shifting fram higher inflation media to lower infiation nedia has been noted in
the AA advertising media mix. What ramairs to be evaluatxd is the effec-
tiveness of each media type in communicating the Ammy's advertis.ing messag~.
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COMPARISON OF MEDIA INFLATION
AND
ACTIVE ARMY RECRUITING ADVERTIS ING EXPENDITURES

1. BACKGROUND.

As seen in figure 1, the funds for the Active Armmy advertising have
increased from fiscal year 1976 (FY 76) through FY 83 and appear to have slowed
down in growth thereafter. Advertising is one of many resources available to
the Anny to affect recruiting. Other variables also affect recruiting: number
of recruiters, Army enlistment incentives, inflation, unemployment, mission
slze, and others. Ongoing research is trying to determine the relationship
between these variables and how they affect recruiting.
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Figure 1. Active Army Advertising Budget
.. INFLATION RATES.

W all know how inflation affects us fram one year to another. Each
vear the salary of an individual must increase at the same rate as inflation
tor tne individual to maintain the same buying power. If, on the other hand,
the individual's incame rises at a faster rate than the rate of inflation, the
individual's real buying power increases. Also, for each year, the change in
int lation i3 based won the percentage of increase from the previous year .,
Thus, selocting samne: base period and assuming a constant rate of inflation of
10 peroent, for example, as time increxs s the amount newxded to maintain the
qaying power of $1,00 would be $1.10, $1.21, $1.33, $1,46, etc. for each suc-
(vs3ive ygear, with the base year having a buying power cf $1.00,

Dserve that the above series "grows" at a rate such that the amount of the
A%t year 15 the amount of the previous year times the inflation rate, This is
referrod to as canpounding.
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The canpound-interest-rate equation, using a constant inflation rate of i
percent per year, tor the nth year 1s:

y = x(1.0+1)7, where (1)

X 13 the base-year amount and y 1s the actual amount of the nth period. 1If the
inflation rate variles, then the amount, y, at the end of the nth period is:

y = x(1+17)(1+12)(1+i3) ... (1+ip), (2)

where 14 1s the inflation rate for periods j = 1,2,...,n.

bajuation (2) could be used on the data in figure 1 to determine how the
USAREL advertising budget has grown over the years. The changes in USAREC
Huying power can be determined by camparing the USARFC budget with changes in
rhie Intlation rates far the advertising industry.

To Jderermine how cost trends in the advertising industry have affected the
Dy Lng power of USAREC, data extracted fram "The Return of Media Inflation," by
Fred Branadt and Deborah Ellis (Ted Bates Media and Information Analysis
Division) Marketing and Medla Decislons, Fall 1985 Special Edition, will be
wixi,  The data tracks, among other items, cost—per-thousand trends fram 1976
to 1985 by various media types. The data are in the form of percentage
InCreas.s relative to the base year 1976. The values in table 1, columns (1),
(3), (5, (7, and (9) for 1975 to 1983 are index values which were taken fram
the Fall 1984 Spexcial Edition of Marketing and Media Decisions. The values in
table 1 for 1984 and 1985 were converted fram aggregate percent increase with
the base year 1976 (Fall 1985) to index values with a base year 1975 (Fall
i984). This conversion fran the values in the 1985 article to the values in
“he 1984 article was needed because the base year and form of values changed
between the two articles,

Using the index numbers in columns (1), (3), (5), (7), and (9) in table 1,
the Inflation rate, ij, for period j is found as follows:

- (yj,_ Yj'l) x 100% (3)

¥Yi-1

for '_'}: 2, 3, 4,..,,n,

1j

?hEFG ¥§ 1s the index value for period j and Yj-1 is the index value for period

Iri table 1, the index values in columns (1), (3), (5), and (7) for four
Catrges ey of pational advertising will be canparod to the Consumer Price Index
FCPT) s column (9) ., Later, a prediction eguation will be developd to
Tor-cast the fiation rates of the four categories bused on an estimate of the
Pature <RI A suvilar relationship will be developed in section 4 to forecast
intlo® Lo rates for several other local advertising media categories.
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3. ENTIMATING NATIONAL MEDIA INFLATION TRENDS .

Table 1 shows the inflation rates for national media: evening network
TV, nmagazines, network radio, and daytime network TV. As indicated in column £
in table- 1, the average inflation rate for evening network TV is the highest
(13.0 peroent), followed by a samewhat lower average rate for daytime network
IV CioL0 percent), with the lowest rates for magazines, radio, and CPI (8.4,
R.2, and 7.4 pereent, respectively). Also, fram table 1, radio has had the:
cxot o oarable (constant) inflation rate, as evidenced by the highost coeflicient
ctovartation and dayt une network TV has had the most unstable inflation rate,
v ovidnosd by rthe lowest coefficient of variation.

ey e Tatonship between the inflation rates in table 1 (colums (2), (4),
‘e, a1 and tne CPI oinflation rate (colum (10)) is not very strong. The
Skt correlar lon tound was between network radio and CPI intlation rates (R4
.. ®elationships between CPT oinflation and the other national mexdia infla-
1A raes oare much lower, When the actual index values [or the national media
= rarle 1 oare oampared to the CPT, stronger relationships were found. However,
- 1l astrated in figure 2, the relationshlp appears to have changed in 1981,
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Pram Cogore O, it Zan ke seen that the first six values (period 1975 to

T VARG e g lower slope than the next ive values (period 1981 to 1985°.
Werdall, Thee eleven valiaes have a correlation (R?) of .97. However, using all
cloven vl aes Lo Jdeteriine a relationship between the magazine index and CPY
would resalt i lower forecasts for magazines because of tne lower slope
sesalting from the first six data points. Similar changes in relationships be-
tween narlonal media index values and CPI values were noted. Accordingly, the
reygression ajuat ions have been developed based an the last five index values of
Table 1 only.

To develop the general inflation rates for the USAREC advertising budget,
the index values of table 1 will be regressed against the CPI in table 1.
Table 2 shows the relationship of the national indices to the CPI.

Table 2. National Advertising Media Inflation Relationship to CPI

. (1) (2) (3) (4)
. Category Constant(a)* Slope(b)* BE
o . . (1) Evening Network TV ~522.2 4.300 .99
F_ (2) Magazines -162.2 1.919 .99
an
1 (3) Radio -215.5 2.163 .97
;. (o (4) Daytime Network TV -254.4 2.710 .97
i * Coefficients obtained by regressing colums (1), (3), (5), and (7)
. in table 1 as the dependent variable against column (9) as the
o independent variable.

The regression equation 1s:

yj=a+ b CPIj, j = 1981,...., 1985

where a is the value of the oonstant in column (2) above, and
b is the CPI adjustment rate in column (3) above.

The national media inflation rates for the period 1981-1985 and torecasted
index values can be developed by using the regression results in table 2 and
camput ing the inflatior rates using equation (3), where y+ are the predicted
index values. The estimated yearly inflation rates for the four naticnal media
are glven in table 3.
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Table 3. National Madia Inflation Estimates

A. Network TV: e
Evening Network 1V Daytime Network TV
- Estimated  Actual Estimated Actual
Index Inflation Inflation Index Inflation Inflation

Yar (Pl  Predicted (Percent) (Percent) Predicted (Percent) (Percent)
ly81 1oy 204.5 - 6.8 203.6 - 7.4
lyg2 17y 247.5 21.0 23.7 230.7 13.3 9.2
1983 185 273.3 10.4 7.2 247.0 7.1 5.0
1984 142 303.4 11.0 14.9 265.9 7.7 8.0
1985 200 337.8 11.3 8.4 287.6 8.2 12.6
1986 208* 372.2 10.2 309.3 7.5
1987 218*  415.2 11.6 336.4 8.8
lygg  22u* 458.2 10.4 363.5 8.1
1989 239*  505.5 10.3 393.3 8.2
1990 250* 552.8 9.4 423.1 7.6

* Assamed CPI growth (inflation) of 4.0, 4.6, 4.7, 4.4, and 4.5 percent for
1986-1940, respectively (P28, Blue Chip Econanic Indicators, October 10,
1985) .

- Note: This is below the 7.4% average in column (10) of table 1.

‘ B. Radio and Magazines: i:j
::»:L Network Radio Magazines

of

[ Estimated Actual Estimated Actual

& Index Inflation Inflation Index Inflation Inflation

Yoar CPI Predicted (Percent) (Percent) Predicted (Percent) (Percent)

o 1981 169  150.0

- - 6.9 162.1 - 10.9
oy 1982 179 171.7 14.5 7.1 181.3 11.8 11.0
- 1983 185  184.7 7.6 9.6 192.8 6.3 6.1
- 1984 192  199.8 8.2 9.9 206.2 7.0 6.8
¢ 1985 200  217.1 8.7 10.0 221.6 7.5 8.8
. 1986 208*  234.4 8.0 237.0 7.0
; 1987 218*  256.0 9.2 256.1 8.1
T 1988 228*  277.7 8.5 275.3 7.5
- 1989 239*  301.5 8.6 296.4 7.7
e 1990 250*  325.3 7.9 317.6 7.2

* Assuined CPI growth (inflation) of 4.0, 4.6, 4.7, 4.4, and 4.5 pereent tor
. 1986-1990, respectively (P28, Blue Chip becnauic Indicators, October 10,
1985) .
—::j Noter This i3 boelow the 7.4% average: in column (10) of taple 1.
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4. LOCAL ADVERT LS ING MEDIA INFLATION TRENDS,

Table 4 shows the actual indices and inflation rates for local advertising:
spot radio, spot IV, and newspapers. Of the three local media, the newspaper
medla has the highest and most stable inflation rate (9.39 percent), followed
by spot TV and radio (8.56 and 7.30 percent, respectively), with spot TV being
the most unstable (lowest coefficient of variation).

Table 4. Local Advertising Cost-Per-Thousand Trends

Intlation Inflation Inflation
Spot Spot Radio Spot Spot TV Local News

Year Radio (Percent) ™V (Percent) Newspapers (Percent)
1975 100 - 100 - 100 -
1976 112 12.0 125 25.0 110 10.0
1977 122 8.9 131 4.8 119 8.2
1978 129 5.7 131 0.0 129 8.4
1979 135 4.7 143 9.2 139 7.8
1980 145 7.4 154 7.7 153 10.1
1981 155 6.9 162 5.2 173 13.1
1982 164 5.8 176 8.6 191 10.4
1983 176 7.3 190 8.0 210 10.0
1984 188 6.8 211 11.1 229 9.1
1985* 202 7.5 224 6.2 245 7.0
Average (Percent) 7.3 8.6 9.4
Standard Deviation 1.9 6.2 1.6
(Percent)
Coefficient of

Variation 3.8 1.4 5.8
(Average/Standard

Deviation)

* pEstimated value.
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1o develeop a torecast model for local media, the index values in table 4
are regressed against the CPI in table 1. The regression results are in table
5.

Table 5. Local Advertising Media Inflation Relationship to CPI
- (1) (2) (3) (4)
. Category Constant (a)* Slope (b)* _R_2_
% Spot Radio -111.3 1.558 .98
b Spot TV ~196.0 2.101 .98
[ Local News -236.2 2.410 .99
-
- *Confficlents are obtained by regressing columns (1), (3),

and (5) in table 4 as the dependent variable against
column (9) in table 1 as the independent variable.

The regression aguation is:
y§ = a + bCPI§, 3 =1981,---, 1985
where a is the value of the constant in column (2) above and
b is the value of the slope in column (3) above.

The local media inflation rates for the period 1981-1985 and forecasted
index values can be developed by using the regression results in table 5 and
canput ing the inflation rates using equation (3), where y+ are the predicted
N index values. The estimated yearly inflation rates for the three local media
R are given in table 6.

5. USAREC MEDTA INFLATION.

To begin the camparison of the media inflation rates to the USAREC adver-
tising budget, the data fram figure 1 are repeated in table 7 (column 2) and
are converted to percentages of the base year (1976) to make the data in table
7 camparable to that given in tables 1 and 4. Inflation rates for the data are
glven 1n column 4 of table 7.

Fran table 7, since 1977, the average inflation (growth) in the USAREC
advertising budget has been about 10.6 percent. Campared to the average infla-
tion rates tor evening network TV and daytime network TV in table 1 (13.0 and
o 2.0 poreent, respectively), the USAREC advertising budget growth has not kept

) 4 witsointlation. However, when campared with the average CPI inflation rate
P (7.4 ;- r>at) and other media inflavion rates in tabls 1 and 4, the USAREC

- eivoert sy kgt ogrowth has, on the average:, exosaded the average inflation
< ratos o several mexdla catogor les .,
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Table 7. Actual USAREC Advertising Budget*

(1) (2) (3) (4)
Inflation
Amount anount as a Rate
Year (S Millions) Percent of 1976 (Percent)
1976 29.3 100.0 -
1977 32.8 111.9 11.9
1978 36.3 123.9 10.7
1979 42.6 145.4 17.4
1980 53.8 183.6 26.3
1981 52.8 180.2 -1.9
1982 60.8 207.5 15.2
1983 62.5 213.3 2.8
1984 62.0 211.6 -0.8
1985 75.4 257.3 21.6
1986 77.7 265.2 3.1

* SOURCE: USARCASP-PM, as of 24 Jan 86.

6. ADVERTISING BUDGET: A COMPOSITE OF MEDIA TYPES.

To develop a canposite of the inflation rates for the USAREC advertising
budget, 1t is necessary to consider the percentages of the USAREC budget spent
on the various media categories. Table 8 shows the categories of expenditures
by broadcast media, print media, and other advertising costs. The actual per-
centages of the USAREC advertising budget are given in table 9. The historical
advertising data are not readily available prior to 1982 by media type. 1t
will be assumed that the mix for 1986 and after will be similar to the mix in
1985,

Table 8. Media Categories

Broadcast Media Print Media Other

Evening Network TV Newspapers Nonmedia Expenses
Network Radio Magazines

Spot TV

Spot Radlio

Table 9. Media Mix Percentages

Even ing Network  Spot  Spot
Year  Net TV Radio ™v Radio Newspapers Magazines  Other
1982 20.9 10.0 5.7 3.6 21.6 6.4 31.8
1983 31.5 7.5 2.7 2.0 17.4 8.4 30.6
1984 29.5 7.5 5.1 2.3 17.6 9.1 28.9
1985 24.8 6.7 3.2 3.5 21.4 11.7 28.9

SOURCE: 1 aRCNSP-M, 21 Jan 86 (values are rounded).
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Because the USAREC advertising budget fell fram 1974 to 1976 (figure 13,
the base year will be changed to 1976 to campare the growth of the budjet to
the individual media categories. Using equation (2), the media inflation rates
in tables 1 and 4, and the index values for USARPC advertising in table 7,
figure 3, shows a camnperison of the USAREC advertising budget to several media
inflation rates.

In9
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/ USAREC RBUDGET

x M Z —
\
\
\
AN

7
’ // MACA INES
16 Twolr FADRD
(Pl

»”
~
&2
o

120 |

| 1 1 ! [ | | I
1g76 1977 1978 1979 198@ 198! 1982 1983 1984 1985

Figure 3, Camparison of USAREC Budget and Media Inflation Rates

S-weral observations can be made fram figure 3. First, the USAREC adver-
tising budget has generally run above the CPI, However, fram 1980 to 1984, the
'SAREC budget was !illing with respect to the CPI. Secondly, except for net-
work radio, the media shown in figure 3 have been rising at a rate higher than
the CPI.  Finally, evining network TV has been rising at a much higher rate
*han the CPT.  Tf all of the USAREC budget were for network radio, for example,
then the USAREC budget would have grown at a taster rate and the buyilng power,
therefore, of USARBC advertising dollars would have increasod. However, 1f all
ol the USARFC advertising wer:: in evening network TV, the buying power of
JSARIC advertising dollars would have declined, since the USARBU budget line 1s
x:low the evening network TV line in figure 3.

The ontire USARFC advertising budget is not spent in a single category.
Theretore, to see what rate of USARFC advertising inflation would be necessary
to keep up with media inflation, a camposite inflation rate will be developed
using the percentages of actual USAREC media spending as weights for the media
inflation categories, By camparing the USARFC advertising budget to these cam-
posite rates, an indication of the buying power of the USAREC advertising
budget can be made.
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In order to develop both histarical and projected canposite intlation
rates, the prediction eguations for intlation rates by media type and CPI are
wsed. Tt should be understood that because few data points are available tor
sstlmating the inflation equations, predictions too far into the future becan:
loss accurate.  However, inflation rates for 1986 and 14987 should b reasonably
accurdate,  Starting with 1982, the inflation rates for the six medla types in
table 8 and the CPI, which 1s the assumed inflation rate for the "other" cate-
gory 1n table 8, are shown in table 10. The inflation rates for 1982 to 1985
are actual values and the rates after 1985 are forecasted values using table 2
and table 5 regression «guations.

Table 10. Forecasted Media and CPI Inflation Rates

Maedia Tnflation Rates (Percent)

Evening  Network  Spot  Spot Other **
Year*  Net TV Radio ™ Radio Newspapers Magazines (CPI)
1982 23.7 7.1 8.6 5.8 10.4 11.0 5.9
1983 7.2 9.6 8.0 7.3 10.0 6.1 3.4
1984 14.9 9.8 11.1 6.8 9.1 6.8 5.9
1985 8.4 10.0 6.2 7.5 7.0 8.8 4.2
1986 10.2 8.0 7.5 6.2 7.9 7.0 4.0
1987 11.6 9.2 8.7 7.3 9.1 8.1 4.6
1988 10.4 8.5 8.0 6.8 8.3 7.5 4.7
1989 10.3 8.6 8.2 7.1 8.5 7.7 4.4
1990 9.4 7.9 7.6 6.6 7.8 7.2 4.5

*  Inflation rates for 1982 to 1985 are actual values. Inflation rates
fram 1986 and after are forecasted values using tables 2 and 5.

** CP] rates fram 1982 to 1985 are actual. Rates for 1986 and after are
assund, See footnote in table 3.

The canposite advertising budget inflation rates using the USAREC media imnix
in table 9 and the media inflation rates in table 10 are shown in table 11.
Table 11 also shows the ratic of the canposite inflation rate to the CPI infla-
tlion rate,.

Table 11. Camposite Inflation Rates Using USAREC Media Mix

Canposite Actual USARBC* Canposite/CPI
Year Rate Budget Inflation (Percent )
1982 11.2 15.2 189.6
1983 6.6 2.8 194.7
1984 9.8 -0.8 165.6
1985 6.9 2l.6 165.0
1986 7.2 3.1 178.8
1987 8.2 178.7
1988 7.6 162.3
1989 7.6 172.7
1990 7.1 158.0

* Same as colum (4) in table 7.
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SUME OBSERVATTONS. AND QUNCLUS TONS .

T canposite rates of intlation in table 11 were constructed using the
vl aeddla intlation rates weighted by the percentages of the USAREC adver-
tising budget for the corresponding media category. The actual USAREC adver-
tising budget lnflation i1s also shown in table 11 to campare actual budget
int lation rates to industry inflation rates to permit one to determine how the
buying power ot the USAREC budget has changed.

When canparing the canposite rates in table 11 to the actual USARHC rates
tor the period of 1982 to 1986, it is seen that the average rates are approxi-
matoely oqual (8,38 percent for the average USAREC rate and 8.33 percent for the
average canposite rate). However, using the campound inflation equation (2) to
“anpare buying power in 1986 to 1982, the campound rates are 149.1 and 136.6
percent tor the campound canposite and USAREC advertising budget, respectively.
Thus, -~ven though the average yearly inflation rates are about equal, the
vuyling power 1n 1986 is 12.5 percent below the 1982 buying power.

Fran the last column in table 11, it can be seen that past and present
(e.g., 1982 to 1986) camposite rates have run about 178.7 percent of the CPI
rate ot change. This would suggest that in order to keep up with inflation,
assuming that the same (or a similar) media mix is used, the future USAREC
advertising budgets should grow at a rate considerably above the CPI. Using
the values in table 11 for 1987 to 1990, the average growth in the USAREC
advertising budget should be 167.9 percent of the CPI inflation rate.

Another constderation which impacts on recruiting is that advertising is
only one variable out of the many which affects recruiting. Other major
variables such as number of recruiters, mission size, Army incentives, and
unamployment will also affect recruiting., With the projected decline in
unemployment and the projected increase in mission size, the effects of
declining advertising buying power will be amplified.

8. RECOMMENDATIONS FOR FURTHER RESEARCH.

This analysis has focused only on the cost side of media intlation.
Anoth-r aspect ot the analysis is the effectiveness of the Army advertising.
There s ovidence to suggest that the audience is changing its listening,
viewlny, and reading habits, As the audience changes, the effectiveness of
adverr tising would also change., Thus, there is a need to see how audience trend
data can b used to indicate changes in USARKC advertising policy which can
cangrensate (1f possible) for declining buying power as well as to measure the
ettect iveness of Army advertising.
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