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Abstract: In this paper, we study the impact of strategic customers’ disappointment aversion and decreasing
valuation on strategic customer behavior and the effectiveness of two alleviation policies: pricing commitment
and most-favored-customer protection. Consider a two-period model in which a seller makes the decisions of
order quantity and sale price at the beginning of the first period. Customers will pay full price if they buy the
product in the first period and the discounted price if they buy the product in the second period but their
valuation decrease. However, the customers might not get the product when they decide to buy the product in
the second period. Customers who can't get the product in the second period will feel disappointed. We show
that strategic customers will decrease the order quantity, price and total profit. Furthermore, we study the effect
of the price commitment policy to alleviate the strategic customer behavior, and identify the conditions under
which the policy is effective. In addition, we compare the performance of the price commitment policy with
that of the most-favored-customer protection policy and show that the latter is more beneficial to the seller. But
both the two policies can't eliminate fully the strategic customer behavior.
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1. Introduction

In September 2010, iPhone 4 was out of stock #fteas launched in China. At that time, "holdindghdhe 4"
was a fashion symbol and a great number of customented to get it. Owning iPhone could bring conss
psychological satisfaction, and many customers vaisappointed because they could not get the mobile
phone. Similar phenomenon can be seen in otheiofaginoducts including electronic products, clothietc..
With the rapid development of economy, peoplemd\standard and consumption level are becominigenig
and higher. More and more customers’ purposes yosbme goods are not only to meet their basic phisi
needs but also to pursue their psychological satisin of owning these fashion products. Theseidash
pursuing customers will be disappointed when treytget the fashion product they want after tHe pariod.

Strategic customers can choose eitheuitchpse the product in the regular sale periodeafull price or
to wait to buy the product at a discount priceghdy buy the product in the regular sale periodirttiesire of
owning the fashion product can be fulfilled, buttwa higher cost. Otherwise, if they choose to waliuy the
product at the discount price in the clearanceopethey will face uncertainty in the availabiliby the product
and their desire cannot be fulfilled. They will tisappointed if they fail to get the product attez clearance
period.

Generally, customers have a rational extect on the economic outcomes when they make their
decisions. But the real outcome is often inconststgth the expectation because of uncertain enwirents. If
the real outcome is below their expectation, disagment will arise. Otherwise, elation will occdihe larger
the gap between their expectation and the reabmeds, the stronger they will be disappointedlategl. This
psychological disappointment or elation will makestomers’ economic utility decrease or increase in
economic activities. Kahneman and Tversky (19H@wed that people tend to be disappointment aversio
How do sellers make the decisions on sale priceaddr quantity to maximize their profits facingchu
disappointment averse customers? What is the ingfamistomers’ disappointment aversion on the eiat
behavior? We shall study these problems.

In addition, the valuation of the cus@mito the product is not immutable, but gradud#greasing.
For example, iPhone5s’s price decreased from @idB00 yuan to 4100 yuan and the sale decreased al
when iPhone6 was launched in China in October 2Ddwer valuation means that customers are notngilli
to pay more to the product, which forces sellersablower price. In this paper, we also considstamers’
decreasing valuation.

It is well-known theoretically and practically thsirategic customer behavior has negative impact on
sellers. In order to alleviate such effect, manlcpes are adopted practically and analyzed themaky, e.g.,
most-favored-customer protection policy (Png (199pjice segmentation (EImaghraby et al.(2008)i;epr
commitment (Aviv and Pazgal (2008)), quantity cormmngnt (Liu and van Ryzn (2008)) and capacity
rationing (Liu and Van Ryzin(2008), Gallego and i®af2008), Liu and Shum (2013)), to name a few.
Strategic customers’ waiting behavior is mainly doghe price gap between the regular sale pemattiae
clearance period. So, it is generally believed thatstrategic customer behavior will be alleviafea seller
can promise a credible sale price until the enthefsale circle. This is the price commitment pglighich is
used commonly in clothing industry. For exampleraZiznds to use "fixed price" and "no negotiatiaibels
to mark some products at the regular sale peridgdchwgive customers the information that these petsl
won't be discounted. However, the price commitnpaticy is difficult to be implemented in practidegcause
it requires for great reputation to make custonierselieve that the seller's commitment is crediecause
of this, some sellers would prefer to the most-fadecustomer protection policy, which means thatamers
can obtain price difference compensation from #lkeis if the price decreases in a given timehia paper,
we study whether the price commitment policy callyealleviate the strategic customer behavior, whith
policy can bring more profitable to the vendor, firece commitment policy or the most-favored-custom
protection policy.



2. Literature Review

With the continuous development of market econothg, strategic customer behavior gets more and more
attention from the industry and academic. A largenber of scholars focus on how to ease the strategi
customers’ negative influence. Aviv (2009) pointed that the profit obtaining from the dynamic prigill be
offset by the strategic customer behavior, neadBt Drofit will be lost if customers’ strategic bef@ cannot

be well-considered. In fact, as early as in 19i@2he study of monopolistic pricing problem of caleagoods,
Coase suggested the price segmentation policyjshselling products to customers with high vahraiat a
high price, and to customers with low valuatioradbw price, to alleviate the strategic customeegjative
effect. Su and Zhang (2008) introduced rationakesation equilibrium hypothesis and the strategst@amer
behavior to the newsvendor model, and studied ¢ler's optimal pricing and inventory decisionsuland
Van Ryzin (2008) generalized their model to theecagth risk aversion customers and studied thecefié
capacity rationing on the mitigation of strategirsiomers' behavior. Cachon and Swinney (2011) aedlthe
value of the enhanced design and quick responseruhd strategic customer behavior and concluded th
complementarity between enhanced design and géisgonse. The above researches assume invariable
customers’ valuation. Aviv and Pazgal (2008) showibdt pre-announced fixed-discount strategies
outperformsinventory contingent discounting strategiteging the strategic customers with decreasing
customers’ valuation. Cachon and Swinney (2009istlithe optimal dynamic pricing policy under quick
response considering customers in the market imgjuchyopic customers, strategic customers aaggain-
hunting customers, and each type of customers'evliluthe product being different in the two pedo®u,
Zhang and Hua (2015) studied the single-period jdétision problem on inventory and pricing consiu
strategic customers with risk preference and dsargavaluation. All of the above researches docooisider
the customers’ disappointment aversion when thait gat the product after the second clearancegeri

There are a lot of economic and decisiendture studying decision-making psychologies lagldaviors.
Bell (1985), Loomes and Sugden (1986), Delquie @&iltb (2006), Koszegi and Rabin (2007) studied
theoretic models for disappointment aversion. Lomnaad Sugden (1987) and Sonsino (2008) studied
disappointment aversion problem using experimenteu different environments. However, there are few
studies considering customers’ disappointment &weia operations management. Nasiry and Popesi2j2
studied how regret influences customers’ purchasatior, as well as the seller's optimal pricinigyaunder
the background of advance selling from the persgedf marketing. Liu and Shum (2013) first studibe
joint decision on pricing and inventory managemasguming disappointment aversion strategic custamer
These two papers assume customers’ constant \adwatid do not consider customers’ valuation deorgas
Also they do not study the alleviation effects bé tmost-favored-customer protection policy and ghee
commitment policy on the strategic customer behavitspired by Liu and Shum (2013), we studied the
impact of strategic customers’ disappointment asaraind decreasing valuation on the strategic ocusto
behavior, and compares the effects of the pricennitmment policy and the most-favored-customer pratac
policy on alleviating the strategic customer bebmin this paper.

In this paper, we study the joint decisiproblem on the pricing and order quantity considgr
disappointment aversion strategic customers withiedesing valuation. We first study how strategistomers’
disappointment aversion and decreasing valuatifettathe order quantity, the sale price and thal fotofit.
We show that strategic customers will decreasettier quantity, the price and the total profit. Weo study
the impacts of the disappointment aversion level @aluation decreasing rate on the optimal ordemtjty,
the sale price and the profit. We further study #ffect of the price commitment policy to alleeighe
strategic customer behavior, and find that the cgols effective only when the cost is low and the
disappointment aversion is low, or the customeadiation is high and the disappointment aversidovs In
addition, we compare the performance of the prararitment policy with that of the most-favored-amer
protection policy on the alleviation of the strategustomer behavior and show that the most-favored
customer protection policy is more beneficial te eller. But these two policies can’t eliminatdyfuhe
strategic customer behavior.



3. Impact of Strategic Customers

In this section, we will state the problem settingd mathematical model and study the impact of
disappointment aversion level and valuation deangaste on the optimal price, the order quantitg séhe
seller’s profit.

3.1 Basic M odel

Consider a monopoly market in which a seller wdtetmine how much to order and what the sale psice
facing random demanx. Let the distribution and density functions of ttiemandX be F(x) andf (x),

respectively. The product will be sold in two pelsothe first one is the regular sale period aedsétcond one
is the clearance sale period. In the first peribd,seller determines the full sale pricend the order quantity

Qbased on the priori belief over the customers’ reservation prices. The ungmducts in the first period

will be sold in the second period with salvage @rig(here we assume constant salvage value based on the
analysis of Aviv and Pazgal (2008)). Customers ples¢he sale price but not the stocking quantity tisy
don’t know the probability of getting the product the second period. L€}, be the priori belief of this

probability. Letv be the customers’ valuation in the first periodwéver, when customers buy the product in
the second period, their valuation decreases {®<a <1). The valuation decreasing ratedepends on the

nature of the product itself and the customersaliyyto the product (see Aviv and Pazgal (2008;Hoa and
Swinney (2011)). Let the unit production costdés< c). Strategic customers can choose either to puechas
in the first period at the full priceor to wait for the salvage prisein the second period. But customers who

decide to buy in the second period may fail totgetproduct and will be disappointed. Lrebe customers’
reservation price, which depends on the beliefrenvaluation, the disappointment aversion degrektlaa
probability of getting the product in the secondqe

We adopt the model in Liu and Shum (2Gb3Jescribe the disappointment aversion on custatiléy,
which is a simple model of psychological disappmient and elation proposed by Bell (1985). In Liu an
Shum (2013), a general two-outcome model is prapasdollows:

U= u +eu-u)  with probability g,

u, —d(¢—u,) with probabilityl- ¢.
wheree > 0is the customer’s elation effect add> Ois the customer’s disappointment effect. Suppoae dh
customer can earn either a payoff wpfwith probability ¢ or a payoff ofu, with probabilityl-¢, where
u >u,. Her expected payoff igr=qu +(1-¢)u,. Then the gap betweemandu, causes the customer’s
disappointment if she gets and the gap betweemand u, causes the customer’s elation if she getéBell

(1985)). Definek = d - e to be disappointment aversion level, which represthe difference in the degree to
which disappointment and elation affect the utilitherefore, the customer’s total expected utiity

U=q+(1-¢)u,-9(1-¢) k(u - u). (N

Whenk =0, the customer is risk neutral; whier 0, the customer is disappointment aversion; whef, the
customer is elation pursuing.

Suppose that customers are homogeneous$eindiécision tree is depicted as follows:
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Figure 1. Deoisitree of strategic customers

For a customer with valuatienand disappointment aversion lekelit follows from Figure 1 that the
expected total utility if he/she chooses to waibtey in the second periodds,,, (1—k+ ké prob)(a'v— Q

Customers’ objective is to make the purchase detisto maximize their utility, that is,

to rule out the trivial cases

max{v— P Eran (1= Kt KE ) (a7 V- 3} . We assumerv>s and k<_—
prob

because nobody will buy in the second periagvig s or k 2 . Also we assume that customers are

- prob
disappointment aversiork, >0. Obviously, customers will purchase in the firgtipd rather than to buy in the
second period i¥-p>¢,, (1— k+ k{mb)(a v— 9 . Hence customers’ reservation price satisfies the

following equation
V==& (1-k+ k) (av-9). 2

The seller needs to decide the order dya®t and the full sale pricd® to maximize his profifl(Q, p),
where

MN@Q p)=pEX*Q+ §Q E X @P-
=(p-9EHX*Q-(c 3 Q '

It's easy to show that,(Q, p) is concave with respect@for a given pricd?. So the optimal order quantity

®3)

P —

Q, can be determined by solving the equ 0,ie.,

C—S
ps_s

F(Q)=

(4)

It is easy to see that the seller willtbet price p, = ¢, to maximize his profit if he know that the seller’s
anticipation of the customer reserve pricé is



In the subsequent, we use the conceptefRi&tional Expectations Equilibrium (RE Equilibriprfior
further analysis. RE Equilibrium means that ecormmitcomes do not differ systematically from whabple
expect them to be. It is first proposed by MuthglPand applied by Su and Zhang (2008) to study the
strategic customer behavior. From RE Equilibriutme tseller can predict customers’ reserve price and
customers can predict the availability in the selcpariod. So we havg =r and ¢, = F(Q) . Furthermore,

we can gep, =¢, =r. Then we have from (2) that
p, =v-F(Q)(1- k+ kR Q))(a v $. (5)

Su (2008) obtained similar results assgntirat k =0 andx =1. We extend his results to the case with
disappointment aversion and decreasing valuation.

prob

3.2BasicAnalysis

In this section, we study the impact of strategistomers on the seller’s optimal decisions anditprof
comparing with the classical newsvendor problem.

In the classical newsboy problem, all customershayepic and their value ig. Hence, they’ll purchase
in the first period i7— p=0. So the seller will set the prige = v and the order quantif/(Q,) =£s
v—-s

Proposition 1. Q. <Q , p, < p, andn; <M.

Proof. We put all of the proofs in the Appendix.

Proposition 1 shows that strategic customers’ hiehawill decrease optimal order quantity, price and
profit comparing with the classical newsvendor modais is called the strategic customer behavidre
reason is that the discounted price in the secendgis low and strategic customers can prediipitice and
make their purchase decisions to maximize thelityutlf the full price is high and the quantity ligrge in the
first period, strategic customers will postponeirttmurchases to the second period because thdiiesti
resulting from purchasing in the second period bdllarge and their utilities resulting from pursimg in the
first period will be small. This will result in Ige loss of the seller’s profit. To force strategistomers to buy
early, the seller will have to set a lower pricel amder less in the first period. This will resinitlow profit.
Though customers’ disappointment aversion will icelicustomers to buy early because customers worry
about failing to get the product, it still can’irelnate fully the influence of the strategic custniehavior.
Liu and van Ryzin (2008) and Su and Zhang (2008)tlge same results without considering customers’
disappointment aversion and decreasing valuatimpdgition 1 extends their results to considerciiigomers’
disappointment aversion and decreasing valuation.

Proposition 2 shows how customers’ disappointmeatsion level and valuation decreasing rate affect
the seller’s decisions and profit.

Proposition 2. (1) For a givern, the seller's optimal order quanti@,, the sales pricg, and the
expected profif1}, increase irk;

(2) For a giverk, the seller’s optimal order quantiy,, the optimal pricep, and the optimal profifi’,
decrease i .

Proposition 2 shows that when customédssighointment aversion level is fixed, the slower product
valuation decreases, the less the seller shouket,atte lower the optimal full price should be dhd smaller
the profit will be. This is counter-intuition. Irtively, the seller can get more profit if custorsievaluation
decreases slowly because the sale period will bg. l@ur results hold because customers with lesmtian
decreasing rate will be more patient to wait fascdunt since they can get more surpluses whenhbgy
product in the second period with a lower pricedélnthis situation, the seller has to decrease salee and

6



order quantity to force them to buy in the firstripd, which results in the seller’'s lower profit. Héh
customers’ valuation decreasing rate is fixed,higher the customers’ disappointment aversion lésethe
more the seller should order, the higher the opthegular price should be and the greater the tpvafi be.
This is intuitive. Because high customers’ disappoent aversion level means customers’ high désirthe
product. This will lead to higher customers’ resdion price in the first period. In other wordsstmmers are
very reluctant to face the risk of selling out andre inclined to buy the product in the regulae gagriod.
Thus the seller can set a higher full price angordore to obtain more profit. This can also explahy some
firms, e.g., Apple, adopt “hunger marketing” antemtionally announce that their production capesitare
insufficient and their products will be out of sktpavhich can decrease the attainability in lateiqukr and
tempt disappointment aversion customers to buy.earl

4. Policiesfor Alleviating Strategic Customer Behavior

4.1 The Price Commitment Policy

The price commitment policy is widely used to alég the negative effect of the strategic custobedravior
in reality. For instance, Zara, one of the larggsanish fashion sellers, is well known for usingéerice” or
“no-haggle” policy to induce customers to pay tegular sale prices. In this subsection, we studyHilidity
of the price commitment policy to alleviate theagtgic customer behavior. To simplify the analysis,
consider only the case with constant customer yalléch meang =1, in the basic model. Suppose that the

seller sets a pricg, and promises that she never markdowns. If thimg® s credible, customers would be
willing to pay v in the first period and no one will buy in the sed period. Therefore, under the price
commitment policy, the model can be rewritten dewe

The seller’s optimal full price ip, =v

The seller’s profit function i§],(Q) = vE(XO Q- cQ=( v+ ¥ G j'{]Q Fxd
The seller’s optimal order quantity @, =argmax, [1,(Q) = F™* &2

In order to study the effect of the pracanmitment policy, we assume that the distributiofx) has

increasing failure rate, i.e%’("x) increases irXx. The commonly used distributions, e.g., the unifathe

exponential, the reflected exponential, the Erlding,normal, and the truncated normal, satisfyagsumption
(Su and Zhang (2008)).

Proposition 3 shows the effect of the price commeitt policy on the alleviation of the strategictouser
behavior.

Proposition 3. Under the price commitment policy, for any giveand s, there exitc , ¢, (¢ <¢,) and
k such that[1, > [T, if c<gandk <k, and [1, <[T if c>¢, or k> k.



— k
k

Figure 2. Conditions that the price commitment@ois effective

Proposition 3 means that the price commitment potian alleviate the strategic customer behavior
under some conditions. The seller can use the pdo@nitment policy to induce customers to purcheesdy
when the production cost and customers’ disapp@ntnaversion level are relatively low. Then strateg
customer behavior can be alleviated. Otherwiss,fhlicy has no effect on the strategic custombaber. In
other words, for fashion production with high proton cost or high customers’ disappointment awersihis
policy can't mitigate the strategic customer bebaviFor example, facing customers who desire iPhone
strongly, Apple never uses the price commitmentcgolThe reason is as follows: although the price
commitment policy can attract some strategic custsmto buy early, it is essentially equivalent to a
newsvendor problem with lost unsatisfied custonaeis zero salvage if the policy is credible sinardhs no
one buying in the second period. The price commitnpelicy is beneficial to the seller only when rthere
many customers buying in the first period and thiemamall loss resulting from not to sell in themad period.
The policy can attract sufficiently many custom@arbuy early only when customers’ disappointmermrawn
is low, and the profit loss resulting from not ®&llsn the second period is sufficiently small ontfren the
production cost is low. Hence the price commitmpalicy can bring larger profit only when these two
conditions hold. Su (2008) showed that the priaami@ment policy has some effect when productiornt s
low. Proposition 3 generalizes his results to #seavith customers’ disappointment aversion. Figudepicts
the conditions under which the price commitmentqgyatan alleviate the strategic customer behavior.

Similar to Proposition 3, we have theduwling proposition.

Proposition 4. Under the price commitment policy, for any giveand s, there existy, v, (v <v,) and
k such thatT, > [T, if v>v,and k<k, and [T, <[T, if v<y or k>k.

Proposition 4 implies that when the customers’ aain is relatively high and their disappointment
aversion level is relatively low, it is beneficiak the seller to use the price commitment polldgwever, this
policy will decrease the seller’s profit otherwiSkhe reason is that when customers’ valuation g tand
disappointment aversion level is low, the price ootment policy can attract more customers to buyyea
which can result in more profit than the profitdagsulting from not to sell in the second prdfitthis case,
the policy is beneficial to the seller. Su (2008ted that the price commitment policy is valid endligh
customers’ valuation. Propositions 4 shows thatthrethe price commitment policy is beneficial he seller
depends on not only customers’ high valuation ted ow customers’ disappointment aversion levejufe
3 depicts the conditions.
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Figure 3. Conditions that the price commitment@ois effective

Now we compare the performance of the price comanitrpolicy with that of the classical newsvendor
model.

Proposition 5. The price commitment policy can't fully eliminate tinfluence of strategic customer
behavior. i.e. T, <.

From Propositions 3 and 4, we know that the priommitment policy can alleviate the strategic
customer behavior and bring more profit to theesalinder some conditions. However, it cannot cotefyle
eliminate the strategic customer behavior companitg the classical newsvendor model. The reasdhas
the price commitment policy is essentially equinalo the newsvendor problem with zero salvagethet
classical newsvendor problem has nonzero salvagexiess inventory. Then the order quantity under t
price commitment policy is less than that in thassical newsvendor problem. Hence the profit urider
policy is less than that in the classical newsvemioblem.

As pointed out by Su and Zhang (2008), sellersgugtie price commitment policy should have a good
reputation. Otherwise, customers will question $kélers without mechanism to ensure them to keep th
promise. In order to avoid this difficulty, manyllees choose the most-favored-customer protectiaicy
But, which policy is more effective, the price coitment policy or the most-favored-customer protacti
policy? In the next subsection, we shall compaeegggrformance of these two policies.

4.2 Comparing with the M ost-favored-customer Protection Policy

Under the most-favored-customer protection polibg, customers’ expected utility is- p+( p- 9., When

prob

they purchase in the first period at the regularepiisé (1— k+ k{p,ob)(av— s) when they wait to buy in the

second period. A customer will purchase in the fiexiod rather than to wait to buy in the secoeddd if the
former gives her a higher expected utility thanltteer; that iv - p+(p- 9¢,,, 2 {pmb(l— k+ Iépmb)(a v $.
1-a
Then customers will buy the product in the firstipg when p,, satisfiesp,, sﬂw K op(@V-9 .
- prob

Meanwhile, the customers’ expected utility mustpwositive when they purchase in the first periodt tis

&

1-a S ' .
v—-p=0. Note that_—p"’bv+ ké e (av=9 >\, the customers’ reserve price in the first per#od

prob

Py =V (6)



Under the most-favored-customer protectiolicy, the seller will sell the product at aadisnt in the
second period if and only if the realized demanthanfirst period,x , is very small comparing to the seller's
inventory, Q. That is, the profit earned in the second perimdugh discounting is more than the refund to the

customers bought in the first period, i.8(Q— X) = ( p— $ X. So, customers who choose to wait to buy in the

sQ
p

According to RE Equilibrium, the probability of alming the product in the second period the

second period will have the probabili!t){ ]to obtain the product.

customers believe &, = F(S—Q) . So the seller’s profit function is
P

M.(Q. p,) = sjo?Q Qf( Y dx pfao x{ K dx ;JQ“’ Qf xdx c ()

Proposition 6. p,, = p, and M. >, That is, the most-favored-customer protection gatian bring
more benefit to the seller than the price commitrpeficy.

From Proposition 6, we can see that the sellergesrmore profit by using the most-favored-customer
protection policy than the price commitment polielien customers are disappointment aversion. Treomnea
is that the seller has the choice of selling thapct at a discounted price in the second periatiuthe most-
favored-customer protection policy while she caty @ell the product in the first period under théce
commitment policy. Then the seller can order mard get higher profit under the most-favored-custome
protection policy. As pointed out by Su and Zha2§0@8), it is more difficult to implement the price
commitment policy. Hence the seller should adoptrttost-favored-customer protection policy rathantthe
price commitment policy when she faces disappointragersion strategic customers.

Proposition 7. The most-favored-customer protection policy camltyfeliminate the influence of the
strategic customer behavior. i.€1, <.

Although the most-favored-customer protection pofierforms better than the price commitment policy,
it cannot fully eliminate the influence of the ségic customer behavior either. The reason isittiae seller
sells the product in the second period under thet{fiaored-customer protection policy, she will bao
refund the customers bought in the first periodwieer, in the classical newsvendor problem, thkersean
sell the product in the second period but has finde That is why the seller can get more profitthie
classical newsvendor problem.

Png (1991) compared the performance of the mosiréavcustomer protection with that of the price
discrimination by using a two-period selling modeld concluded that the most-favored-customer ptiotec
policy is more beneficial when capacity is largé éme price discrimination should be chosen whestarners
are more uncertain about the degree of excess deimaine first period. Here we show that the mastfed-
customer protection policy is more beneficial thiéwe price commitment policy when the seller faces
disappointment aversion strategic customers.

5. Conclusion

The strategic customer behavior is affected by derpsychological factors. Customers’ psychological
satisfaction tends to affect their economic utiityd therefore influences their purchasing decssi@enerally
speaking, fashion-pursuing customers will feel piganted if they can’t obtain the product their veghafter
the clearance period and this kind of disappointnegenerally averse for most customers. In thisep, we
analyze the impacts of disappointment aversion lewd customers’ valuation decreasing rate on guistbns

of pricing and order quantity based on the newseenabdel. We show that the strategic customer hehav
can cause adverse effect to the seller’s profd,the smaller the customers’ disappointment aversoel is,
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or the more slowly the customers’ valuation deaesaghe more the profit will lose caused by thatstiic
customer behavior. Furthermore, we investigate dffect of the price commitment policy, which used
extensively in reality, on the alleviation of theasegic customer behavior. We show that the maramitment
policy is not always effective and identify the dd@ions under which the policy is effective. Moreoywe
compare the performance of the price commitmericpatith that of the most-favored customer protacti
policy and show that the most-favored customer got@in policy can bring more profit to the seller.
Comparing with the classical newsboy problem, thesepolicies can't eliminate fully the strategiastomer
behavior.

In this paper, we assume that all customers inntheket are homogeneous and with disappointment
aversion K >0). Generalizing the results in this paper to theeasith heterogeneous customers and/or elation
pursuing customers is an interesting research.tépicexample, under customer disappointment awerhe
most-favored-customer protection policy is moredfiemal to sellers than the price commitment paliEpr

the case with elation pursuind € 0), which is better? We need to study further. Iditah, our study is
based on the classical newsvendor model, whiclsisghe period model. Extending the research tcs#tgng
with multi-period is also needed to study further.
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Appendix
A.1 Proof of Proposition 1

€75 | then

S

SinceF(Q) = %z andF (Q,) =

_s (8)

Since0<k< andé_ ., =F(Q,), 1-k+kF(Q)> 0. Hence from (5), we have

prob

p, =v-F(Q)(1-k+ K Q))(a v $< ¥ F [

S %}o, ie., F(Q)>F(Q) S0Q<qQ .

- prob

ps_s

ThereforeF (Q,)- F(Q,)
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Define M,(Q) =M, (Q p) and M, (Q)=N,(Q p) . It follows from m:(|0t -s)F(Q-(c- 9,

dQ
%=(PS—S)T:(Q)—(C— J andp, < ptthat%—g”dd—r(lgs for all Q. Note that[1,(0)=[1.(0)=0, then

M.(Q >M.(Q, BQ>0. We havdl,(Q.) <M. (Q)<M.(Q).

A.2 Proof of Proposition 2

From (4) and (5), we haweg =v-(1- C_S)[l— K9

o s o= sJ(av— 9. Taking the derivative of both

sides of the above equation, we have

___C-s (. _Kc3 B cs . )|_es ke)s
@, = (|05-S)2(1 ps-SJ(av de{ R-s 11 R- SOM(|C)5-S)2 dp}(a v

+v{2—1j[1—m] da
p;—s p—s

N (©)
:(1——° Sj—c ®(av-s) dk+ {—& S’—1](1——k © )S] &
Ps=S)R~S R— S R S
+(av-59) c—sz[2k(c— s—k—ljdg
(ps_s) P =S
Si _ _ c-s op, op. .
Inceav>s c< R, k< and¢,,= F(Q) F——, we have m >0 anda—a< C. So p, increases

- prob s

in k and decreases n.

From (4), we have%<o, which meansthatE(Qs) decreases ip, . SoQ, increases im, .

S

Then, we know thaQ, increases irk and decreases an.

From (3) and (5), we can ggt =[v-F(Q)(1- k+ kF(Q)(a v 9- § E X @-( € )s .
orr
By the Envelope Theorem, we can gf;%—s =-vF(Q)(1- k+ kF(Q)) H X* Q) <0 and

%: F(Q)[1-F(@Q)](av-9 B X* Q>0. Sofl, increases irk and decreases i .

A.3 Proof of Proposition 3

From Proposition 2, we know thak, increases ik. Sincd1,(Q, p) = pE( X" Q- ¢C, [1,is
independent ork . We proceed the proof as the following two cases:
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1
1 - fprob ,

(a) k=

Sincdl,(Q) =vE(XD Q- cQand M, (Q=( v § & X @( € )s , then
M.(Q-M,(Q=-sE X0 Q+ sO,

1 . x
i.e., M(Q) =1,(Q always holds whek= e - It implies thatl1, <T1;.
prob

When0 <k <

— , there are two subcases we should consider:
prob

(1) M, <TT, whenk=0. In this case[1, < [T.always holds fokD[O, = J . This case is

- prob

depicted in Figure 4(1).
I

Hx *
/ H

aﬂ

prob

—
AT
o

=

1) (2)

Figure 4. Comparison betwede'rlfp and
(2) M, >M.whenk =0 |n this case, there exists a threshadch thatT, <[T, for k>kand
M, >0, fork<k .
Now we discuss the case that 0.
(b) k=0
It follows from (5)that theseller's optimal price i, =v—(v- S)(l—_F( Q))whenk =0. From this

and (4), we have, =./(v-9(c- §+ « The seller's profit i],(Q) =+/(v-9(c- §E XJ Q-( e b ¢

By the Envelope Theorem, we can get
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o, _1 [v=s _q=__1 _
e 32 C_SE(XDQs) Q_ZE(QS)HXDQ) Q.

Taking the derivative of1_ with respect tdQ,, we have

os
9caQ,

1
2

f(x) Q) erv00). . _
Since we assume th?{— increases in, (F(Q )) (X Qs)mcreases@s.Thenthere exists

o1

a threshold, such thata =<0 for Q,<Q and —= on, >0 forQ >Q, . Meanwhile, we know tha®,

coQ, 0c0Q,
decreases i, i.e., 2 < 0. So there exists a threshaldsuch thatf’ is convex inc for c<cand MNis

concave incfor c=<T,

Under the price commitment policy, the seller'sfipis [1,(Q) = VE( XU Q - cQ, By the Envelope

‘M, _-dQ,

Il .
Theorem, we can gel(l;l— =-Q,an d— e >0.So[T, is convex and decreasesin
C Cc

Note thatcO[s V|, 1, >0=[T,whenc=s and [1,(Q)-1,(Q) =-sK XJ Q+ s@0, e,

M, <M.whenc=v,

Thus, wherk =0, for givenVv ands, there existg andg, (¢ <g,) such that[l, > [T, forc<g
and[1, <[ for c>g,.

Summarizing above, we can get the proposition.

A.5 Proof of Proposition 5

Since[1,(Q) = VE( XU Q- cQand[1,(Q) =(v-5 H XO Q-( ¢ $ C, we have
M:(Q)-MN,(Q =-sH XO Q+ s@0,This means thdl,(Q) 2 1,(Q) for allQ=0, which implies that

m,<m,.
A.6 Proof of Proposition 6

Simplifying (7) we can get
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sQ sQ +00
Mo(Q py) =g Qf(Jabe pf. xC kax g ff xox §° @f)xex p  Qf xx
sQ
= 6Q- R0 f(Jd¢ p Q@ Bl (@ X )ox cQ
sQ
D[ Q=[] @ 0N+ [ (s px f kk oQ
sQ
PEXOQ+ [ (sQ- g ¥ { ¥#-cQ
Note that[] ,(Q) = VE( XT Q - cQ, we have
sQ
M@ P =M (Q = (P~ VE X0 Q+[M (5@ pxf Ko (10)
From (6), we know thap, =v. Thus, 1,(Q, p,) - ,(Q) >0 for allQ. Then we can g¢l,, >[T,.

A.6 Proof of Proposition 7

. Q Q
Since], (Q) = me(xuq+J‘0pm(sQ- RXf{ kdx c@ \E KX )QJOV( sQ X f) x€lx

M(Q=(v-9 EXOQ-(c $ CandV>S, we have

M:(Q~Mn(Q) =-sE XO Q—jjTQ( s@ W f kdx sQ
=—s[Q—jf(Q—»f(>§d%—j:$( s@ W f kx5

=[7(sQ- 3 f( ) d)k.[:TQ( s@ X f )x dx
>0

This means thdd, (Q) = 1,,(Q) for allQ=0, which implies that,, <.

16



P wnNpe

Highlights

Study the pricing and inventory decisions undeagl®intment aversion strategic customers
Show that price commitment policy can't really alfge strategic customer behavior
Compare the effects of price commitment and most+ed-customer protection policies
Show that the most-favored-customer protectioncgadi more beneficial to the seller



