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service. Therefore, the present study uses a household choice experiment survey conducted 

in 2012 to analyze the Kathmandu Valley residents’ preference regarding waste collection 

and processing due to the urgency of improvement on these processes12, and also estimate 

the Kathmandu Valley residents’ willingness to pay (WTP) for improvement in the existing 

waste management service. .  

The existing literature on solid waste management in the Kathmandu Valley 

focuses on waste generation pattern and waste management practices at the aggregate level. 

For example, Dangi et al (2011) estimates municipal waste generation and waste 

composition based on waste generation data from household and business houses. There is 

a data gap in estimating household level preference for solid waste management. This study 

will contribute to fill that gap to some extent. To my knowledge, this is the first study that 

uses households choice experiment survey on solid waste management in the Kathmandu 

Valley and across Nepal. Also, this will be the first study that has included community 

involvement in solid waste management system. Community involvement has been studied 

for forest management user groups in Nepal and is found to be a successful tool for forest 

management. This study will provide important policy recommendations regarding 

improvement in solid waste management service, promotion of waste segregation and 

recycling, and a feasible monthly user fee for waste management service. 

The remainder of the paper is organized as follows. The second section details the 

literature review; the third section defines the choice experiment and an experimental 

design to prepare choice sets. The fourth section provides the theoretical background of the 

random utility model; the fifth section discusses about the econometric models used and 

the method to get welfare estimates. The sixth section explains data and its descriptive 

statistics; the seventh section interprets the results; and the eighth section presents the 

discussion and conclusion of the results. Lastly, in the ninth section, I provide the policy 

recommendations for improvement in waste management based on the findings of this 

study.  

                                                            
12 The waste disposal process, more specifically the impact of final waste disposal at the landfill site is not included in 

this study. We assume that Kathmandu Valley residents are not affected by, and hence indifferent towards the 

disamenities produced by a landfill located at 27 kilometers away from the Valley. 
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2.2 Literature Review 

Previous studies on municipal and household waste management focus on people’s 

preferences, attitudes, and WTP for the attributes of the solid waste management processes. 

This study examines people’s waste management preference using the attributes like waste 

collection time, waste segregation, community waste management program, frequency of 

waste collection and monthly user fee. I chose these attributes based on previous literature, 

and through debriefing and focus-group discussion with Kathmandu valley residents. In 

the previous studies, the most common attributes of waste collection and processing are: 

collection frequency, type (such as door-to-door and collection point), time (such as, 

scheduled or unscheduled), and types of materials collected. Other important (preferred) 

attributes of a waste management service are: sanitation methods during waste collection 

such as covered waste trucks (Das et al., 2008; Othman, 2002), clean food-waste collection 

(Ku et al., 2009), and noise reduction measures while picking up waste (Jin et al., 2006).  

Based on the findings of this study, an average Kathmandu Valley household 

significantly prefers higher frequency of waste collection and is willing to pay positive 

amount for an increase in the frequency.  As evidenced in previous studies and this study, 

the marginal utility of waste collection frequency, however, starts diminishing at some 

threshold level of pickups, which differs among studies and study areas (Das et al., 2008; 

Othman, 2002; Jin et al., 2006; Karousakis and Birol, 2008). For example, residents of 

India were willing to pay 9.6 rupees per month for collecting waste twice a day in 2007 

(Das et al., 2008). Macao residents had a positive but insignificant preference for 

irregularly collecting waste more than once a day (Jin et al., 2006). On the other hand, in 

2007, weekly collection of recyclable waste was sufficient for Korean residents (Ku et al., 

2009). In this study, I estimate people’s preference for waste collection frequency by giving 

choice of 5 levels of frequency in a range of once a week to daily collection.  

Waste collection time is another important attribute of solid waste management. 

Having a scheduled collection can make the waste collection process more cost efficient. 

For example, Johansson (2006), in a simulated waste collection system that trades-off 

between collection cost and hauling cost, found that when the waste containers are closer 

to each other, the collection cost increases and hauling cost decreases. The author 
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concluded that dynamic scheduling and routing policies13 helps to reduce the operating cost 

of collection by reducing the collection and hauling distancesin comparison to that of the 

fixed route and collection frequency. In this study, I estimate people’s preference for 

scheduled and unscheduled waste collection in comparison to no collection service. 

Waste segregation and recycling at the household level (i.e., at the source of its 

generation) reduces the amount of waste dumped at the landfill site. Factors that impact 

people’s waste processing behaviors are: people’s attitude and preference towards waste 

segregation (Zhang et al., 2012; Czajkowski, Kądziela, & Hanley, 2014), people’s 

preference and attitude towards curbside recycling and large-scale recycling (Huhtala, 

1999; Karousakis and Birol, 2008; Caplam, 2002), and economic incentives 

(Keramitsoglou & Tsagarakis, 2013; Yau, 2010; Vicente & Reis, 2007). Other factors that 

affect people’s waste processing behavior are people’s demographic characteristics such 

as age, family size, house ownership, and access to facilities such as recyclable waste drop-

off sites (Margai, 1997; Bartelings and Sterner, 1999; Van Houtven & Morris, 1999). 

Young individuals with a medium income and environmentally aware people are willing 

to segregate more waste (Afroz et al., 2011). People with individual commitment and 

intrinsic satisfaction are also likely to recycle more (Aini et al., 2002). An effective 

incentive for promoting curbside recycling is the implementation of deposit-refund 

schemes14 (Karousakis and Birol, 2008).   

As evidenced in the previous literature, some people like segregating waste and 

some do not. For example, Macao residents prefer waste segregation and recycling and 

were willing to pay $0.80 per person per month for it (Jin et al., 2006). People in Shanghai, 

China, however segregated much less waste despite being aware of the environmental 

benefit of segregation15. However, about 62 percent of the people were willing to pay for 

improvements in the waste segregation (Zhang et al., 2012). Similarly, Sakata (2007) found 

that in Kagoshima, Japan, people’s marginal WTP for categories of waste segregation 

                                                            
13 Dynamic scheduling and routing has lower operating cost, shorter collection and hauling distance and reduced labor 

hours. Please refer to Johansson (2006) for details of dynamic scheduling and routing system.  
14 Schemes in which people pay extra money while buying the product packed on recyclable waste and receive refund on 

return of those recyclable waste packets. 
15 In an attempt to understand such behavior, another study mentions that people's high environmental awareness does 

not necessarily translate into actions (De Feo and Gisi, 2010). 
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decreased by $1.77 per month because of the high handling costs. According to the author, 

some of the factors that limit segregation were: confusing waste classification, low 

neighborhood participation, and lack of motivation due to the inexistence of provisions for 

keeping waste segregated during pickup (Zhang et al., 2012).  

The Kathmandu valley residents practice informal recycling by selling the 

recyclable waste to scrapdealers. Therefore, in this study, people’s recycling behavior is 

indirectly captured by asking households about their preference for waste segregation. This 

study estimates household’s willingness to segregate waste by comparing people’s 

preference of segregate two or three types of waste in comparison to no segregation. Waste 

segregation is presented in the choice experiment with three levels: no segregation, two 

types of segregation (i.e, recyclable and non-recyclable waste), and three types of waste 

(biodegrabale, recyclable and other waste). 

Unlike previous studies on solid waste management, I use community waste 

management program as one of the attributes of solid waste management. Regarding the 

management strategies of common property resources, Bradshaw (2003) suggests 

empowering communities by reaching a power balance through effective leadership and 

partnerships with the government to construct a community’s capacity building process. 

According to Adhikari et al. (2004), in a community forest user’s group  in Nepal, rich 

households with more livestocks benefitted more from fodder and other resources from 

forest. Therefore, the authors caution to take into account of the heterogeneity among 

households to provide equitable access and use of such common resources. Agrawal and 

Ostrom (2001) outline four types of property rights that are most relevant for the use of 

common-pool resource: withdrawal, management, exclusion and alienation. The authors 

explain the success of transfer of national property right and decentralization of forest 

management to the community user’s group in India and Nepal. 

This study uses community waste management program as an unique attribute of 

the solid waste management in comparison to previous studies. This program involves 

community members working together to avoid haphazard waste disposal, provide public 

awareness, and keep the community clean in partnership with the municipality. In 
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developing countries, community involvement is used in the management of common 

property resources and it has been an important tool in achieving sustainable development. 

2.2.1 Spatial Heterogeneity 

In this study, people’s preference and WTP for the non-market good i.e., solid waste 

management program is heterogeneous. Taking into account such variation (or 

heterogeneity) using the mixed logit model allows us to estimate the unobserved preference 

heterogeneity. Another source of such heterogeneity is the observed effect of spatial 

components associated with the non-market good. In this study, it is measured through the 

distance-decay effect, according to which the WTP for a non-market good (or an attribute 

of the good) decreases as the distance between the household and the location of the good 

increases. According to Schaafsma et al. (2013), when the distance from an individual’s 

household to a water recreational site (as well as to other recreational sites i.e., substitute 

sites) increases, people’s WTP for certain attributes decreases; and the site user’s WTP 

declines more slowly than that of non-users. Bateman et al. (2006), in a case study to 

estimate the WTP for improved urban river water quality in central England, found a highly 

significant distance-decay effect for the Euclidean distances from the respondent’s house 

to the Tame River. Because of the distance-decay effect, 50% of the water-users live near 

the river and almost zero percent at a distance of 9 km from their house. Also, the distance-

decay effect remains significant for current non-users as better site quality may induce non-

users to become users.  In addition, the distance-decay effect also impacts the recycling 

rate. This means that the shorter the distance to the recycling center, the higher the 

recycling rate for glass, batteries, and newspaper (Bartelings and Sterner, 1999).  In waste 

collection processes, the distance to waste collection containers is important.  

2.3  Choice Experiment  

Valuing a non-market good is a challenging task because, unlike a market good, 

people’s preferences for a non-market good and its costs and benefits cannot be inferred 

from the purchase and sale of that good16. Two methods have been used in the 

                                                            
16 The instrumental value of a good is derived from two assumptions of neoclassical economics: a) the good increases 

the well-being of an individual, and b) he/she is able to judge how well-off they are at a given situation. Therefore, the 

economic valuation is measured based on people’s preference for an alternative among given scenarios (Freeman III, 

2003). 
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environmental valuation of a non-market good: revealed preference method and stated 

preference method. Revealed preference methods estimate people’s preference for a non-

market good by observing their actions (or possibility of action) involving that good, 

similar to what is done in the travel cost method and hedonic pricing technique. Stated 

preference method estimates people’s preference for a non-market good by asking people 

about their preference among alternative choices. Stated preference methods include: 

Contingent Valuation Method (CVM), and Conjoint Analysis techniques like contingent 

ranking, contingent rating, and choice experiment (CE). In the conjoint analysis, 

respondents are provided with choice alternatives, which are constructed by the attributes 

or characteristics of the non-market good. Among the conjoint analysis techniques, choice 

experiment requires respondents to choose their most preferred alternative, while 

contingent ranking and rating requires respondents to rank and rate the alternatives, 

respectively. In this study, we use the choice experiment, which is one of the stated 

preference methods to value a non-market good. 

The choice experiment method is an application of the characteristics theory of 

value. The utility is derived from the characteristics of the goods rather than the goods per 

se (Lancaster, 1966). The choice experiment, also called attribute-based discrete choice 

experiment, constructs a hypothetical market to value the non-market good. In this method, 

people are asked to choose their preferred alternative from a given sets, called a choice set, 

of alternatives. The choice experiment belongs to the classes of stated preference methods 

that are consistent with the Random Utility Theory (RUT)17. The choice experiment is 

regarded more powerful than contingent valuation method (CVM) because it can measure 

people’s preference for multiple attributes through one choice set, which requires multiple 

close-ended CVM questions18. The choice experiment can also measure people’s 

preference and marginal willingness-to-pay (MWTP) for an individual attribute of the non-

market good.  

                                                            
17 In general, any preference elicitation method that provides information about preference ordering for all or subset of 

choice options should be consistent with Random Utility Theory (RUT) (see, Luce and Suppes, 1965). 
18 In CVM, the close-ended format was introduced by Bishop and Heberlein (1979). Open-ended questions directly report 

people’s willingness-to-pay. However, a close-ended format has to obtain the willingness-to-pay values from a 

respondent’s responses i.e., yes/no to the offered bid value in the choice alternative. Therefore, the close-ended format 

requires statistical specification to estimate people’s willingness-to-pay (Hanemann and Kanninen, 1996) 
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2.3.1  Attributes of the Choice Experiment 

The solid waste management attributes used in the choice experiment survey is 

determined based on focused group discussions, debriefings, personal interviews and a 

pilot survey. Each individual has 12 observations (4 choice sets*3 alternatives) and the 

sample size is multiplied by 12. After dropping the missing variables, 13527 observations 

is used to estimate the basic models. Table 2.1 presents the distribution of the sample by 

municipalities; Kathmandu and Kirtipur municipality have the highest and lowest sample 

in the survey i.e., 45 percent and 10.47 percent, respectively. Table 2.2.1 represents a list 

of attributes that are used to experimentally design the choice set. I use five attributes: 

waste collection time, community waste management program, waste segregation types, 

waste collection frequency and monthly user fee. Table 2.2.2 represents an example of the 

choice set. In this study, each individual is given 4 choice sets and each choice set has 3 

alternatives, one of which represents the status-quo levels. Here, I provide the definitions 

of these solid waste management attributes. The attributes are: 

1) Waste collection time: Waste collection time represent the waste collection service 

based on time allotted for collection that municipalities provide to collect household 

solid waste. Some examples are door-to-door collection, temporary dumping on the 

street and collection through running trucks at the center of the community. 

Municipalities are phasing out temporary dumping on the street because it produces 

disamenities such as odor, disease transmission and reduction in aesthetic value of the 

city; such problems are more severe during irregular collection. Based on focus-group 

discussant’s comments, the door-to-door waste collection service is an only preferred 

waste collection type in the Kathmandu valley. Therefore, in the choice experiment I 

use door-to-door waste collection with three levels—scheduled, unscheduled and no 

collection. No collection is a level in the status-quo alternative only.  

2) Community waste management program: Community waste management program 

involves community members to volunteer for three specific tasks i.e., monitoring of 

haphazard waste disposal, enforcement of proper waste disposal by penalizing 

haphazard waste disposal behavior, and promoting the environmental awareness in 

partnership with the respective municipality.  
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3) Waste segregation types: Households are supposed to segregate their household waste 

before giving it for waste collection. In the choice experiment, waste segregation is 

offered with three levels- no segregation, two types of segregation i.e., biodegradable 

and non-biodegradable, and three types of segregation i.e., biodegradable, recyclable 

and other types of waste.  

4) Waste collection frequency: The waste collection frequency is measured as waste 

pickups per week. The levels of frequency are once a week, twice a week, three times 

a week, and seven times a week.  

5) Monthly user fee: The municipalities in Kathmandu Valley are not self-sustained, 

except for Bhaktpur municipality. Therefore, solid waste management act, 2011 

explicitly mention that municipalities are allowed (and should) to collect monthly waste 

collection fee.   

An example of a choice experiment question to value people’s preference for solid waste 

management service in the Kathmandu Valley is presented below. 
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Which solid waste management service packet do you choose from the following?  

 

Note to enumerator: Please show the following tables to respondent while asking to choose solid waste 

management service packet.  

 

Now, you will be given three solid waste management service packets including the existing one. Each of 

the service packets includes five attributes described earlier. The three solid waste management service 

packets are: solid waste management service packet A, B, and Status quo, C. Among these three service 

packets, please choose the service packet you like the most. If you are happy with the current waste 

management service, you can choose the last option C ‘status quo’. If none of the option exactly matches 

your expectation, please choose the one that you dislike the least. While making your choice, please 

consider your current income and expenditure because the fee mentioned on your chosen packet may need 

to be paid in real life. 

1 

Solid waste management 

service packet, A 

Solid waste 

management service 

packet, B 

Status Quo, C 

Waste collection 

time 

Door to door waste 

collection service, without 

schedule 

Door to door waste 

collection service, 

without schedule 

Status quo 

Community waste 

management 

program 

Yes- Public awareness 

program about waste 

management in 

community, waste 

collection, monitoring and 

taking action against 

haphazard waste disposal 

No- Public awareness 

program about waste 

management in 

community, waste 

collection, monitoring 

and taking action against 

haphazard waste disposal 

Status quo 

Waste collection 

frequency 
Daily i.e. 7 times a week Once a week 

Status quo 

Waste segregation 

types 
No segregation 

3 types: biodegradable, 

recyclable and other 

waste 

Status quo 

Additional 

monthly user fee 

100 rupees per month 20 rupees per month Status quo 

 

1. A. which one of the services do you choose among given three service packets? (Single answer) 

 Waste management service packet, A 

 Waste management service packet, B 

 Status Quo, C 
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2.3.2   Experimental Design of the Choice Set  

I obtained optimal choice set using the %choiceff macro19 in SAS, which is based 

on D-efficiency, to pick the design, and chose the saturated design of 12 choice sets. The 

12 choice sets are divided into three versions of questionnaire, each version including 4 

choice sets. Each choice set includes three alternatives including the status-quo alternative. 

An example of a choice set is given in Table 2.2.2 Status-quo alternative, also called opt-

out situation, represents the existing level of attributes, and including the status-quo 

alternative enhances the efficiency of the experimental choice set design (Louviere et al, 

2000). 

2.4  Theoretical Framework: Random Utility Model 

The environmental valuation of a non-market good using the choice experiment 

method is based on an explicit utility theory20 (Louviere, 2001). Much of the environmental 

valuation is based on Random Utility Maximization (RUM). According to RUM, utility 

received from choosing an alternative 𝑗 for an individual 𝑖 consists of two components: 

deterministic, which in principle is an observable component, and a stochastic component, 

which is random and unobservable. Therefore, the utility is given as, 

𝑈𝑖𝑗 = 𝑉(𝑍𝑖𝑗 , 𝑋𝑖) + 𝜀𝑖𝑗                                                                                                                     (1) 

Where 𝑉(𝑍𝑖𝑗 , 𝑋𝑖) is a deterministic portion and 𝜀𝑖𝑗 is a random term with zero mean, where 

 𝑍𝑖𝑗 represents the attributes of the alternative 𝑗 for an individual 𝑖, and 𝑋𝑖 represents an 

individual’s socio-economic characteristics. Attributes 𝑍𝑖𝑗  may be viewed differently by 

different individuals, and vary over alternatives with different levels of the attribute, 

whereas 𝑋𝑖 remains constant over alternatives for an individual. An individual 𝑖 chooses 

                                                            
19 %ChoicEff Macro is used to find efficient experimental designs for choice experiments, in which variances of the 

parameter estimates are minimized with a vector of assumed parameters. The macro considers swapping out every design 

alternatives and replace with each candidate alternative, which increases efficiency. And this process of evaluating and 

swapping continues until efficiency stabilizes (Kuhfeld, 2005). 

20 Utility is a latent construct that exists in the mind of the consumer, and cannot be observed by the researcher directly. 

When we use preference elicitation methods, like CE, the researcher can understand and explain a significant portion of 

the utility and the remaining portion of the utility always remains unexplained (Louviere, 2001). Therefore, a utility 

function consists of two parts: deterministic, which in principle is an observable portion, and stochastic, which is a 

random and unobservable portion. 
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an alternative 𝑗 over alternative 𝑘 if and only if the utility received from alternative 𝑗 is 

greater than that of alternative 𝑘, i.e., 𝑈𝑖𝑗 > 𝑈𝑖𝑘. 

The probability that an individual 𝑖 chooses alternative 𝑗 over alternative 𝑘 is given by, 

𝑃𝑟𝑜𝑏(𝑗|𝐽) = 𝑃𝑟𝑜𝑏{𝑉𝑖𝑗 + 𝜀𝑖𝑗 > 𝑉𝑖𝑘 + 𝜀𝑖𝑘, 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑗 ∈ 𝐽}                                                       (2) 

where 𝐽 represents a complete choice set including all the available alternatives in each 

choice set (in the present study 𝐽 = 3 including the status-quo alternative). In order to 

estimate equation (2), we have to assume the distribution of error terms21. The RUM 

assumes that errors are independently and identically distributed (IID) following a type I 

extreme value distribution. 

 

2.5  Econometric Model  

2.5.1  Conditional Logit Model: 

In Conditional logit model, the expected utility for a chosen alternative is a function 

of the attributes of alternatives rather than the characteristics of individuals. The error terms 

have type I extreme value Gumbel-distribution, and they are assumed to be independently 

and identically distributed (McFadden, 1974), which implies that the probability of an 

individual 𝑖 choosing an alternative 𝑗 is given by:  

𝑃𝑖(𝑗) =
𝑒𝑥𝑝𝜇𝑣𝑖𝑗

∑ 𝑒𝑥𝑝𝜇𝑣𝑖𝑗𝐽
𝑗=1

                                                                                                                     (3) 

                                                            
21 According to Louviere (2001), in order to calculate choice probabilities, we have to make assumptions about the 

distribution of the random component, εin. Typical assumptions are that the random components are: a) independently 

and identically distributed Gumbel random variables, which leads to binary or multinomial logit model, or b) not 

independent nor identically distributed normal random, which leads to reasonably complex binary or multinomial probit 

models. It is difficult to distinguish between Gumbel and normal distribution models because many observations at the 

far tail are required for such distinction. Therefore, both distribution models are derived from the same assumption about 

dependence, variance and covariance of random components. Choice of Gumbel or normal distribution of the random 

variable depends on logic and computational preference. For example, Normal distribution may be preferred as a limiting 

distribution and Gumbel might be preferred on computational or tractability grounds. Those who prefer maximum 

likelihood support a wide array of assumption about random component as well as distribution of parameters. Those who 

favor Bayesian estimation method prefer normal because Markov Chain Monte Carlo (MCMC) methods can be used to 

reduce problem to simulating from Gumbel distribution. 
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where μ is the scale parameter. In the conditional logit model, we have three assumptions: 

a) μ is equal to 1, which implies constant error variance (homoscedastic) model, b) 

Independence from Irrelevant Alternatives (IIA) property holds for the model, which 

means that the ratio of probabilities of choosing any two alternatives is independent of 

presence or absence of other alternatives in the choice set, and 3) respondents have 

homogenous preference.  

The deterministic indirect utility 𝑣𝑖𝑗  can be represented as  

𝑣𝑖𝑗 = 𝛽𝑘𝑧𝑖𝑗𝑘 + 𝛿𝑛𝑋𝑖𝑛 + 𝜀𝑖𝑗                                                                                                           (4)                                                                                                                         

where 𝑧𝑖𝑗𝑘 is kth attribute of an alternative 𝑗 for an individual 𝑖, 𝛽𝑘 represents a vector of 

coefficients for kth
 attribute, 𝑋𝑖𝑛 represents nth socio-economic characteristics of an 

individual 𝑖, and 𝛿𝑛 represents a vector of coefficients for an individual’s socio-economics 

characteristics. The probability of an individual choosing an alternative 𝑗 is  

𝑃𝑖𝑗 =

∏ 𝑃𝑖(𝑗)𝑦𝑖𝑗𝐽
𝑗=1                                                                                                                                     (5)    

where 𝑦𝑖𝑗 = 1 if respondent 𝑖 chooses an alternative 𝑗, and 0 otherwise. The log-likelihood 

function for choices made by 𝑁 individuals (i.e., total number of respondents) is given as, 

ln 𝐿 = ∑ ∑ 𝑦𝑖𝑗 ∙𝐽
𝑗=1

𝑁
𝑖=1 ln 𝑃𝑖(𝑗)                                                                                                      (6)  

 

2.5.2  Mixed Logit Model 

Mixed logit model relaxes three assumptions of the conditional logit model and 

allows for random taste variation among individuals, unrestricted substitution pattern due 

to relaxing the IIA property, and correlation in unobserved factors over time (Train, 2009). 

In the mixed logit model, an additional stochastic element, 𝜂𝑖𝑗 will take into account of 

heterogeneity and autocorrelation across alternatives (Hensher et al., 2007), where 𝜀𝑖𝑗 is 

independently and identically distributed with type 1 extreme value. The utility in mixed 

logit model is given as,  
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𝑈𝑖𝑗 = 𝑉(𝑍𝑖𝑗 , 𝑋𝑖;  𝛽𝑖) + 𝜂𝑖𝑗 + 𝜀𝑖𝑗                                                                                                    (7) 

The Mixed logit probabilities are the integrals of the standard logit probabilities over a 

density of parameters, 𝛽𝑖 which are distributed with density𝑓(𝛽|𝜃). The 𝜃 refers 

collectively to the parameters of this distribution such as mean and variance of 𝛽22. The 

choice probability of choosing alternative 𝑗 in the mixed logit model is given as,       

𝑃𝑖𝑗 = ∫ 𝐿𝑖𝑗(𝛽)𝑓(𝛽)𝑑𝛽                                                                                                                  (8) 

where  

 𝐿𝑖𝑗(𝛽) =
𝑒

𝑉𝑖𝑗(𝛽)

∑ 𝑒𝑉𝑖𝑘(𝛽)𝐽
𝑘=1

                                                                                                                      (9) 

The probabilities are approximated through simulation for any given value of 𝜃. The 

process is a) first, a values of 𝛽 is drawn from f(β|θ), and label it 𝛽𝑟 with r = 1 referring 

to the first draw; b) then, logit formula Lij(βr) is calculated with this draw; c) previous two 

steps are repeated many times and average result is estimated. This average is the simulated 

probability given in equation (10) 

P̂ij =
1

R
∑ Lij(βr)

R

r=1

                                                                                                                        (10) 

where 𝑅 represents the total number of draws, and  P̂ij is an unbiased estimator of Pij by 

construction. The probability of an individual 𝑖 choosing alternative 𝑗 is given as,  

𝑃𝑖𝑗 = ∏ P̂ij
𝑦𝑖𝑗𝐽

𝑘=1                                                                                                                            (11)   

The log-likelihood function of the simulated probability is given as, 

𝑆𝐿𝐿 = ∑ ∑ 𝑦𝑖𝑗𝑙𝑛�̂�𝑖𝑗
𝐽
𝑘=1                                                                                                          (12)𝑁

𝑛=1    

                                                            
22 If we denote the parameters that define the density of 𝛽 as 𝜃, then the density is denoted as 𝑓(𝛽|𝜃). The mixed logit 

probabilities do not depend on the value of 𝛽. The mixed logit probabilities are,𝑃𝑛𝑖 = ∫ 𝐿𝑛𝑖(𝛽)  𝑓(𝛽|𝜃)𝑑𝛽, which are 

functions of 𝜃. Therefore, the researcher is interested in estimating the parameters of 𝑓(𝛽), i.e., 𝑏 and 𝑊. 
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where, 𝑦𝑖𝑗 = 1 if an individual 𝑖 chooses alternative 𝑗 and 0 otherwise. The maximum 

simulated likelihood estimator is the value of 𝜃 that maximizes simulated log-likelihood. 

This estimator maintains independence over decision makers of the simulated probabilities 

that enter simulated log-likelihood.  

There are some debates about the efficiency of the mixed logit model and the 

number of iterations required to reaches convergence of estimates. Chang and Lusk (2011) 

conducted a qualitative experiment about the accuracy and software choice while using 

mixed logit model. The authors used 500 halton draws and found that small sample size 

(n=200) will have considerable variability across 500 Monte Carlo iterations in all three 

econometric software package i.e., SAS, NNLOGIT and STATA. With bigger sample size 

(n=1000), results are consistently similar in all three packages23  

2.5.3  Welfare Measure 

WTP is the maximum amount of money a person is willing to pay in exchange for 

the improvement in a non-market good (for example, improvement in solid waste 

management in the present study). WTP is the amount of income that compensates for an 

increase in quality of the non-market good. Indirect utility is a function of price (𝑝), quality 

of the non-market good such as  status-quo quality (𝑞) and improved quality (𝑞∗), and 

income (𝑦). Then, the WTP is the amount willing to pay for the change in indirect utility 

with increase in quality of the non-market good, 

𝑊𝑇𝑃 = 𝑉(𝑝, 𝑞∗, 𝑦) − 𝑉(𝑝, 𝑞, 𝑦)                                                                                               (13) 

where 𝑞∗ ≥ 𝑞 and increase in 𝑞 is desirable i.e, 
𝜕𝑉

𝜕𝑞
> 0. 

The total derivative of the indirect utility (𝑉𝑖𝑗) with respect to change in level 𝑘 of attribute 

𝑧, i.e., 𝑍𝑘 and price (P) is given by 𝑑𝑉𝑖𝑗 = 𝛽𝐾𝑑𝑍𝑘 + 𝛽𝑃𝑑𝑃. Setting the total derivative 

                                                            
23 In this study, I used mixlogit command, which is an add-in module to estimate mixed logit model in STATA developed 

by Arne Risa Hole (http://www.shef.ac.uk/economics/people/hole/stata.html). In this study, I estimated mixed logit 

model with different draw and iteration ranging from 50 Halton draws (default draw) to 50000 draw with 1000 iterations. 

According to the AIC values, model with 35000 draw and 1000 iterations is the best model. Table B5 presents different 

log-likelihood values at different iterations for all three groups of sample- pooled, core-urban municipalities  and sub-

urban municipalities. 

http://www.shef.ac.uk/economics/people/hole/stata.html
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equal to zero24 and solving for 𝑑𝑃 𝑑𝑍𝑘⁄  gives change in price (for example, monthly fee in 

the present study) that keeps utility unchanged for given a change in an attribute 𝑍𝑘. 

Therefore, the MWTP for an increase in the quality of an attribute 𝑍𝑘is given as: 

𝜕𝑃

𝜕𝑍𝑘
= 𝑀𝑊𝑇𝑃𝑘 = −

𝛽𝐾

𝛽𝑃
                                                                                                              (14) 

Identifying the distribution of WTP is important for estimating the confidence interval of 

the MWTP. Two methods of estimating confidence interval is discussed in the present 

study: the delta method and the Krinsky-Robb method.  

The conditional logit model estimates the model using the maximum likelihood, 

and hence the coefficients in the model are asymptotically normally distributed. The WTP 

is the ratio of the coefficients of attribute and price. For the distribution of WTP, the ratio 

of two normally distributed variables is normal if the coefficient of the denominator 

variable (i.e., price) is negligible. 

Delta method assumes that the distribution of the WTP value is normally 

distributed, and the variance of WTP is given by taking first-order Taylor expansion around 

the mean values of the variables and calculating the variance of this expression (Greene, 

2003). Therefore, the variance of WTP is given as,  

𝑣𝑎𝑟(𝑊�̂�𝑃𝑘) = (𝑊�̂�𝑃𝛽𝑘
)2𝑣𝑎𝑟(�̂�𝑘) + (𝑊�̂�𝑃𝛽𝑃

)2𝑣𝑎𝑟(�̂�𝑃) + 2𝑊�̂�𝑃𝛽𝑘

∙ 𝑊�̂�𝑃𝛽𝑃
𝑐𝑜𝑣(�̂�𝑘 , �̂�𝑃)  (15) 

where 𝑊�̂�𝑃𝛽𝑘
and 𝑊�̂�𝑃𝛽𝑃

 are partial derivate of 𝑊𝑇𝑃𝑘 with respect to 𝛽𝑘 and 𝛽𝑃, 

respectively. The confidence interval using delta method is given as, 

𝑊�̂�𝑃𝑘 ± 𝑧𝛼 2⁄ √𝑣𝑎𝑟(𝑊�̂�𝑃𝑘)                                                                                                      (16) 

where 𝑧𝛼 2⁄  is the inverse of the cumulative normal distribution and the confidence level is 

is 100(1 − 𝛼)%. If the distribution of WTP is not normal, as assumed in the Delta method, 

                                                            
24 At the highest point of total utility (i.e., peak of the total utility curve where utility is highest), the partial derivate of 

utility with respect to change in attribute and price is zero. 
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the confidence interval using Delta method may be inaccurate since it will not reflect the 

skewness of the distribution of WTP.  

In that situation, we may use Krinsky-Robb method, which estimates confidence 

interval in a non-parametric method using simulation and hence does not assume any 

distribution for the confidence interval of the WTP estimates. In Krinsky-Robb method, 

we take large number of draws from a multivariate normal distribution with means and 

covariance given by estimated coefficients. Then, 𝑅 simulated values of WTP are 

calculated and those values are used to calculate the percentile of the simulated distribution 

reflecting the desired level of confidence interval.  

2.5.4  Coefficient Distribution in the Mixed Logit Model 

In discrete choice experiment method, the distribution of the WTP for a non-priced 

attribute is the ratio of the attribute coefficient to the price coefficient. When the price 

coefficient is kept fixed across the population, the distribution of the WTP for a non-priced 

attribute remains the same as that of its coefficient. The reasons for keeping the price 

coefficient fixed are: 1) fixed price coefficient will reduce the instability of the mixed logit 

model that would occur when all coefficients are allowed to vary (Ruud, 1996); 2) If the 

distribution of the price coefficient is allowed to vary, the distribution of the WTP is the 

ratio of the two distributions that is difficult to evaluate; and 3) the choice of distribution 

for the price coefficient is problematic. The price coefficient is necessarily negative, and 

hence a normal distribution is inappropriate. The lognormal distribution assures that the 

price coefficient is negative, but it can give implausibly high WTP values for prices close 

to zero (Revelt and Train, 2000).  

According to Rudd (1996), when all variables are allowed to vary in the mixed logit 

model, the identification is empirically difficult25. Choosing the price coefficient to be 

fixed avoids such instability and allows easy derivation of the distribution of the 

willingness to pay. Revelt and Train (1998) estimated the household's preference for 

                                                            
25 For example, if the stochastic portion of utility is dominated by the random parameters such that the iid extreme-value 

term has little influence, then the scaling of utility by the variance of the extreme-value term becomes unstable and an 

additional scaling is needed. At an extreme, where the extreme-value term has no influence (i.e., zero variance), the 

simulated probability becomes an accept/reject simulator, and a scaling of the remaining utility (that is, utility without 

the extreme-value term) is required (Rudd, 1996). 
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appliance efficiency level by keeping the price coefficient fixed and allowing non-price 

coefficients (to vary) to be independently normally distributed. Revelt and Train (2000) 

kept fixed price coefficients and used normal and log-normal distribution for the same non-

price attribute in different models interchangeably. The authors used a log-normal 

distribution for attributes that have negative coefficient for all respondents. A log-normal 

distribution can be problematic as its parameters can be difficult to estimate and they have 

an unbounded upper support (limit).  

2.6  Data and Descriptive Statistics 

The present study uses the primary data from a household survey conducted in 

Kathmandu Valley in 2012. In preparation for conducting the household survey, I 

interviewed municipality personnel who informed about the respective municipality’s 

existing provisions about of solid waste management. Prior to conducting the final survey, 

I also conducted debriefing with volunteer respondents, focus-group discussions with 

household representatives, and a pilot survey with randomly sampled households. Such 

activities help to review and finalize the survey questionnaire. For example, the focus-

group discussions and personal interviews help to identify the most important 

characteristics of the solid waste management service in Kathmandu Valley. Some of the 

waste management attributes such as waste collection type and community waste 

management program were included based on local residents’ feedback in focus-group 

discussions. I also received some important insights about the importance/necessity of 

improving the existing solid waste management attributes in debriefings with volunteer 

respondents. The step-by-step phases of the survey administration process are presented in 

appendix C - table C1. The detail explanation of survey administration, survey protocol 

and sampling design is included in appendix C. 

The survey was conducted to 1155 households, which represents 96 percent 

response rate with the given target sample of 1200, in all five municipalities of Kathmandu 

Valley. The number of households in each municipality is selected using the Probability 

Proportional to Size (PPS) technique. Wards26 in each municipality are randomly selected 

                                                            
26 Ward is the smallest administrative unit in Nepal and each municipalities in Kathmandu Valley have different number 

of wards. 



27 
 

and 20 households are identified from each selected wards using the right-hand rule27. 

Then, the enumerator interviewed household representative of 18 years or older. The 

sample size of 1200 households produces ±2.8% sampling error margin at a 95 percent 

confidence interval at the overall sample level (Cochran, 2007). A list of randomly sampled 

wards in each municipality is listed in Table B1 (in appendix B). A detailed step-by-step 

process of survey administration is given in Table B2.  

According to Table 2.2.3, 23.7 percent of the respondents chose status-quo 

alternative and the remaining choose either alternative A or B, which represent alternatives 

with proposed improvement in the solid waste management service. The total sample of 

five municipalities is represented in the pooled model. The pooled sample is divided into 

two groups, i.e., core-urban and sub-urban, based on municipality’s location and the status-

quo monthly fee that an average representative resident paid in the municipality. The core-

urban represents sample from Kathmandu, Lalitpur and Kirtipur, and sub-urban represents 

sample from remaining two municipalities i.e., Bhaktpur and Thimi. Municipalities 

included in core-urban are situated at the core city of Kathmandu Valley on the east 

whereas municipalities included in sub-urban are located at the sub-urban area on the west. 

On average, the core-urban sample representatives (i.e., residents of Kathmandu, Lalitpur 

and Kirtipur municipality) pay positive amount of fee for solid waste management service, 

whereas about 87 percent of the sub-urban representatives do not pay any monthly fee. 

According to Table 2.3.1, 46.7 percent of core-urban households do not pay any monthly 

fee, whereas 87.9 percent of sub-urban households do not pay any monthly fee. Another 

distinct feature that distinguish core-urban and sub-urban is the occupation of residents, 

population and major occupant of the area. The core urban area, represented by core-urban, 

has a lot of business houses, school and college, few industries and highly populated 

residential area. The sub-urban area is located at the outskirt of the valley and the 

                                                            
27 The starting points for the "Right-Hand-Rule” are recognizable locations such as schools, crossroads, chautaras, 

bazaars etc. At first, interviewers start to walk towards any direction randomly from a starting point counting number of 

households at the same time. If it is less than 20, an interviewer will select the first 10 households on the right hand side 

of his/her route. If it is 20 to 29 households, an interviewer will select the first household and then select each 3rd 

household on the right hand side of the interviewer route until he/she covered 10 households. If it is 30 or more than 30 

households, an interviewer will select the first household and then select each 4th household on the right hand side of the 

interviewer route until he/she covers 10 households. 
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population is much less; it has a lot of farmlands and many people are smallholder farmers, 

mainly farming food and cash crops.  

Table 2.3.1 represents socio-economic characteristics of the. On average 60 

percentage of respondents have education above SLC (tenth grade in Nepalese schooling 

system), among which core-urban’s sample has 63 percent and sub-urban’s sample has 52 

percent. On average 60 percent respondents own house; about 83 percent of sub-urban’s 

respondents and 54 percent of core-urban’s respondents are house owners. About 44 

percent of sub-urban respondents and 34 percent of core-urban respondents are business-

holders. The proportion of male and female is about equal in the pooled sample. I use 

distance as a spatial variable, which represents the walking distance in minutes from 

respondent’s household to the waste collection point. On average people walk 1.12 minutes 

to dispose their household waste. People with door-to-door waste collection service are 

assumed to have 0 distance to the waste collection point. The survey was conducted with 

adults only; a representative respondent is 36 years. The income distribution of respondents 

in two groups of municipalities is distinctively different; the average household monthly 

income of core-urban respondents is 37,042 rupees whereas sub-urban respondents’ 

average income is 23,145 rupees28.      

Table 2.3.2 presents the distribution of those respondents’ individual characteristics 

who choose status-quo versus non status-quo alternative. In comparison to average 

respondents in the pooled sample (presented in Table 2.3.1), people who choose status-quo 

alternative are older and richer. As represented in Table 2.3.2, about 54 percent people who 

chose status-quo alternative have above SLC (i.e. 10th grade) education, and 63 percent 

people who chose non status-quo alternative have above SLC (i.e. 10th grade) education. 

People who chose non status-quo alternative have bigger population of more educated, 

younger and those living farther from the waste disposal site in comparison to those who 

choose status-quo alternative. People who choose status-quo live closer to the waste 

collection point, within less than a minute of walking distance (i.e., 0.69 minutes). People 

who choose non status-quo live farther, on average in 1.25 minute walking distance from 

the waste disposal site. Among people who chose status-quo, 63 percent are house owners, 

                                                            
28 The exchange rate of one US dollar = 98 Nepalese rupees (Source: The central Bank of Nepal, 2012). 



29 
 

54 percent have education above SLC, and 54 percent do not pay any monthly fee. People 

who choose non status-quo have small percentage of house owners and business holders in 

comparison to those who choose status-quo. Among people who choose status-quo, about 

42 percent, higher than average respondents, are business-holders. The proportion of male 

and female is equal. 

Table 2.4 presents the descriptive statistics of the existing provisions (i.e., status-

quo levels of the choice sets) of the solid waste management service available in pooled 

sample and two groups of municipalities as given below. 

A) Waste collection time: Waste collection time attribute has three attributes: scheduled, 

unscheduled and no collection. About 12 percent of the respondents have no collection, 

among which about 28 percent are sub-urban respondents and 7.8 percent are core-urban 

respondents. About 60 percent of the respondents have unscheduled door-to-door waste 

collection service. The proportion of scheduled collection is higher in sub-urban 

municipalities in comparison to that in core-urban municipalities. About 33 percent of core-

urban respondents and 25 percent of sub-urban respondents have scheduled collection. 

B) Community waste management program: About 25 percent households have 

community waste management program. Based on the debriefing and pilot survey, 

community waste management program is one of the most preferred and important 

attributes of solid waste management service. 

C) Waste segregation types: There are three waste segregation types i.e., biodegradable, 

recyclable and other types of waste. About 59 percent of the respondents do not segregate 

waste. About 34 percent of sub-urban respondents and 24 percent of core-urban 

respondents segregate 2 types of waste. Three types of segregation is lower in both group 

municipalities; about 13 percent of the core-urban and 15 percent of the sub-urban 

respondents segregate three types of waste. 

D) Waste collection frequency: Waste collection frequency choices range from once a 

week to daily collection. On average, the waste is picked up 4 times per week in pooled 

sample; core-urban respondents have 3.3 times waste collection per week and sub-urban 

respondents have 6.8 times waste collection per week. 
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E) Monthly user fee: An average Kathmandu Valley resident pays 56 rupees per month 

per household for the waste collection service. Core-urban respondents pay about 71 rupees 

per month whereas sub-urban respondents pay 8 rupees per month. Such higher difference 

in monthly fee between two groups is due to the fact that about 83 percent of sub-urban 

respondents do not pay any monthly fee for waste collection service. 

 

2.7  Results 

All the results are represented for pooled sample as well as core-urban and sub-

urban sample. The pooled model represents all the sample, and core-urban and sub-urban 

represents the core urban area and sub-urban area, respectively. Table 2.5 represents the 

results obtained using the conditional logit model, an important method for confirming the 

model specification. The dependent variable is people’s choice among three alternatives 

provided in the choice experiment. The independent variables are the attributes of the 

respective choice alternative, other socio-economics variables, and the provisions of solid 

waste management service in the community. The levels of the attributes are represented 

as the categorical variables, keeping one of those levels as the reference category. I do not 

include an Alternative Specific Constant (ASC)29 as the status-quo alternative is not 

necessarily a worst-case scenario and the status-quo levels of the attributes are 

heterogeneously distributed among households. Therefore, the ASC in this study captures 

the heterogeneous distribution of attributes rather than people’s preference for the constant 

status-quo level as usually seen.  

According to Table 2.5, respondents derive utility from most of the attributes except 

for monthly fee and three types of waste segregation. People prefer scheduled and 

unscheduled collection service in comparison to no collection. People find disutility in 

segregating 3 types of waste in comparison to no segregation; however, people prefer to 

                                                            
29 ASC would be equal 1 if status-quo alternative is chosen and 0 otherwise. Usually the status-quo alternative is constant 

over the sample and it represents the least improved alternative with lowest level of attributes. . For example, a public 

good (for example, attributes of a lake) can have a constant level of the status-quo alternative among the entire sample. 

In this study, because of heterogeneous distribution of attributes at the status-quo level, the ASC does not compare 

people’s preference for change in solid waste management service in comparison to the existing service represented by 

status-quo levels, and it is the reason ASC is not included. 
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segregate two types of waste in comparison to none. People always prefer more frequent 

waste collection and having a community waste management program. If we compare two 

groups of municipalities, preferences for most of the attributes are similar except for waste 

segregation. Respondents in sub-urban area (sub-urban respondents) prefer to segregate 2 

types of waste whereas core-urban respondents do not prefer to segregate any waste.  

In Table 2.6, I interact some of the waste management attribute levels with an 

individual’s characteristics such as age and education, and spatial characteristics such as 

distance from respondent’s house to the waste collection point. The sign and significance 

of the variables remains the same in the base and interaction model. According to Table 

2.6, older individuals do not prefer community waste management program. This estimate 

is also established by the fact that older individuals choose status-quo alternative as 

presented in Table 2.3.2. When the distance from an individual’s house to the waste 

collection point is 1 and half minute, with increasing distance people prefer more frequent 

collection. However, when distance is more than 5.35 minutes (as represented by average 

value of the ‘distance square’ variable), people prefer less frequent collection. People’s 

preference and WTP for frequency is further discussed later in this section. When the 

distance from an individual’s household to the waste collection point increases, people 

prefer scheduled collection in comparison to unscheduled and no collection. With 

increasing distance from their household to the waste collection point, people are willing 

to accept less frequent collection give the waste is collected in a pre-informed schedule i.e., 

they have scheduled collection service.  Such estimates signify that people are willing to 

trade-off scheduled collection with frequency of collection. As a policy implication, 

municipalities can optimize the waste management budget by increasing scheduled 

collection and decreasing the frequency of waste pickup. Based on Likelihood Ratio Test, 

interaction terms are found to have significant impact30.       

                                                            
30 The Log-likelihood ratio test between pooled model of Base model (from Table 2.5) and pooled model from interaction 

model ( from Table 2.6): 

LR = −2(lnL̂R − lnL̂U) = −2((−4131.2) − (−4077.7)) = −2(−53.5) = 107  

Chi-square computed for 7 degree of freedom and 5% significance level = 14.067. Greene (2003) 
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Having robustness estimates in base and interaction model, the conditional logit 

model confirms the model specification. Conditional logit model assumes that the 

independence from irrelevant alternatives (IIA) property holds for the model, which means 

people’s choice probability for an alternative is independent of the availability of other 

choice alternatives that are not chosen. To test for IIA property I used Hausman test, which 

compares full model with all the alternatives and restricted model with one of the 

alternatives dropped.  Given in Table 2.7, the IIA property does not hold according to the 

chi-square statistics of the Hausman test. . When one of the alternatives is dropped, the chi-

square values are higher than that of the chi-square for 7 degree of freedom at 5% 

significance level.  Therefore, Hausman test for IIA property proves that the data violates 

the IIA assumption. Conditional logit model assumes that IIA property holds and it is not 

an appropriate method for the given data. The conditional logit model assumes all the 

individuals have homogeneous preference, which is not a realistic assumption. As an 

alternative, I use mixed logit model, which relaxes all three assumption of the conditional 

logit model. According to Table 2.8, the sign and significance of the estimated attributes 

and other interaction variables in the mixed logit model are consistent with the estimates 

of the conditional logit model. The estimates of the mixed logit model are robust with 

conditional logit model’s result.  

Table 2.8 represents the coefficients of the mixed logit base model. In mixed logit 

model, all the attributes except monthly fee is allowed to vary randomly. The distribution 

of the monthly fee is kept fixed. According to Table 2.8, the standard deviations of all the 

random parameters are significant except unscheduled collection. It means that all the 

attributes except unscheduled waste collection are heterogeneously distributed among 

respondents. According to the sign and significance of the coefficients, core-urban 

respondents significantly dislike three types of waste segregation but it did not have 

significant impact of sub-urban respondents’ choice. Sub-urban respondents rather 

significantly prefer segregating two types of waste. Therefore, the spatial heterogeneity 

between two groups of municipalities exists for their preference to segregate the waste. 

Table 2.9 represents the mixed logit model that includes interaction variables along 

with the variables in the base model. Interaction variables with the distance (walking 
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distance from household to the waste disposal site) allow us to estimate the distance-decay 

effect. According to the distance-decay effect, when the distance to the non-market good 

increases people’s WTP for that good decreases. Both in the conditional and mixed logit 

model distances are interacted with two solid waste management attributes – waste 

collection frequency and scheduled collection type. Four variables are generated by 

interacting distance with frequency, scheduled collection, and both frequency and 

scheduled collection together. Those variables are: freq_distance, freq_distancesq, 

distance_sch, and dist_sch_freq. An average representative household is located at 1 and 

half minute walking distance from the waste collection point. According to the significantly 

positive distance_freq variable, when the walking distance to waste collection point 

increases (i.e., farther than 1 and half minute) people prefer more frequent collection 

service. The freq_distancesq variable is significantly negative, which means when the 

waste collection point is farther or equal to 6 minutes of walking distance (mean value of 

distance square variable), people dislike frequent waste collection service. Variable 

distance_sch is positively significant, which means when the distance to waste collection 

point increases, people prefer scheduled collection. The variable dist_sch_freq is 

significantly negative, which means when the scheduled collection is available, with 

increasing distance people prefer less frequent collection. This variable provides an 

important characteristic of individuals that they are willing to trade-of scheduled collection 

and frequency. This finding provides a significant input for policy implication for 

municipalities to optimize the use of resource by considering people’s trade of between 

scheduled collection and frequency.  

The dummy variables for community waste management program and scheduled 

collection service are interacted with age variable, and those interaction variables are 

comm_age and scheduled_age. For the pooled sample both of those variables are 

significantly negative, which represent that on average older people do not prefer scheduled 

collection and community waste management program. The effect of both of those 

variables are different in core urban and sub-urban areas represented by core-urban and 

sub-urban, respectively. For example, older people in core-urban municipalities 

significantly dislike scheduled collection and community waste management program, 

whereas older people in sub-urban have insignificant effect of those variables. The other 
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interaction variable, between community waste management program and above SLC (10th 

grade in Nepali education system) education level is comm_aboveSLC and its effect is 

significantly positive for core-urban and insignificant for pooled sample and sub-urban 

sample. In core urban area, represented by core-urban sample, respondents with above SLC 

education prefer community waste management program and it represents that more 

educated people have public awareness and knowledge towards the benefit of community 

involvement for better waste management service.  

In addition to the spatial heterogeneity identified from distance-decay effect, I used 

log-likelihood ratio test between pooled sample and core-urban and sub-urban samples. 

Log-likelihood ratio test compares the log-likelihood of the unrestricted (i.e., pooled) and 

restricted (i.e., two disaggregated) models respectively. As given in Table 2.10, when I 

keep the monthly fee variable’s distribution fixed, the log likelihood ratio test accept the 

null hypothesis and we do not have significant difference between pooled sample and two 

group samples. The spatial heterogeneity is explained with distance variables only but the 

segregation of core urban and sub-urban area does not seem to be significantly 

heterogeneous. On the other hand, the mixed logit model with all the variables including 

monthly fee randomly distributed rejects the log-likelihood ratio test. This model further 

proves the spatial heterogeneity exists in monthly fee in the data. According to Table 2.10-

B, the chi-square value of the log-likelihood ratio test rejects the null hypothesis and 

confirms that the pooled model and two dis-aggregated models (i.e., core-urban and sub-

urban) are significantly different31. 

The coefficients of logit model cannot be interpreted as that of linear regression 

model because of the logistic distribution. Therefore, I interpreted the sign and significance 

of those variables in earlier part. Now, people’s preference for solid waste management 

attributes is estimated through their MWTP for the attributes. Table 2.11 presents the 

MWTP for solid waste management attributes using conditional logit model and the Delta 

                                                            
31 The Log-likelihood ratio test between pooled model and two dis-aggregated model is: 

LR = −2(lnL̂R − lnL̂U) = −2((−3567.913) − (−2792.207 − 761.706)) = −2(−3567.913 + 3553.913) = 28  

Greene (2003) 
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Your and your family’s health 

 

Now, I would like to ask you some health related questions. (0 to 18 years is called 

child and above 18 years are called adult.) 

 

40 During the last 30 days, how many times did you and/or your family member get 

sick with the following disease? 

 Got sick Did not get 

sick 

Number of 

Sick 

children 

Number of 

sick adults 

Diarrhea/ Dysentery 1 2   

Jundice 1 2   

Typhoid fever 1 2   

Dust allergy 1 2   

Nausea, itchy eyes, 

headache 

1 2   

Respiratory infection 1 2   

 

41 A. Due to the above mentioned disease, how many days did you miss work or 

school in last 30 days? 

 Days of school 

missed 

Days of work 

missed 

Days of personal 

work missed 

Total days    

Not applicable 99 99 99 

 

42 B. How much did you spend for the treatment of above mentioned disease? 

……………….. Rupees. 

42 What is the source of your drinking water? 

Sources  

Municipality piped water 1 

Purchased bottled water 2 

Tanker or truck water 3 

Well 4 

Tube well 5 

Spring water 6 



176 
 

Boring  7 

Dug well 8 

 

43 How do you like the color, smell and taste of your drinking water? (read aloud) 

 Very bad Bad Okey Good Very good 

Water taste 1 2 3 4 5 

Water color 1 2 3 4 5 

Water smell 1 2 3 4 5 

 

44 How safe do you think is your drinking water? 

Very dirty Somewhat dirty Okey Clean Very clean 

1 2 3 4 5 

 

45 Which of the following water treatment method do you use to treat your drinking 

water? 

 Yes No 

Filter water 1 2 

Boil water 1 2 

use water purifying 

chemical 

1 2 

Use water purifying 

machine 

1 2 

Other………… 1 2 

 1 2 

 

 

Socio-economic and demographic information  

 

46 In your household, which member of the household usually takes the responsibility 

of collecting, processing (if you do) and disposing the household waste? 

Anyone in the household 1 

Household head 2 

Female other than household head 3 
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Male other than household head 4 

Servant or maid 5 

47 Do you have kitchen garden? 

Yes 1 No 2 

 

48 What is your completed age?........................years 

 

49 What is your marital status?  

Never married………1 

Married……………...2 

Divorced…………… 3 

Separated……………4 

Widow/widower…… 5 

Live-in relationship……….6 

50 Number of members in your household (currently living in the household) 

Number of children 0-5 years  

6-18 years  

Number of adults 

(Older than 18 years) 

 

Number of adult with earning  

 

51 Does your household own any of the following items? (index for wealth and 

income) 

Item Yes No How many? 

Radio/Tape/CD player 1 2  

Bicycle 1 2  

Motorcycle/scooter 1 2  

Fans 1 2  

Television/deck 1 2  

Telephone set/cordless phone/mobile phone/pager 1 2  

Sewing machine 1 2  

Camera (still/movie) 1 2  

Motor car, etc  1 2  

Refrigerator or freezer 1 2  

Washing machine 1 2  

Computer/printer 1 2  

 

52 What is your educational qualification?  

Less than SLC (keep number of completed years) ………………. 

SLC 10 

11 class complete 11 



178 
 

12 class complete 12 

BA complete 13 

MA complete 14 

Vocational training 15 

Can’t read and write 16 

Can read and write 17 

 

 

53 Describe your occupation based on the following major work divisions.  

1. Education (school, institute, university, tuition center) 

2. Government administration (administration, Beaurocratic, corporation, 

politics) 

3. Health(Doctor, nurse, midwife, pharmacist, therapist) 

4. Information technology 

5. Business  

6. Employment(salary) 

7. Daily Labor 

8. Unemployed (looking for job)  

9. Housewife 

10. Student 

11. Others (Please specify)…… 

 

54 Does anyone in your family involved in health related occupation? 

Yes 1 No 2 

 

 

55 Do you own or rent your current residence? 

Rent…………….1 

Own…………….2 

 

56 How long have you lived in Kathmandu? 

A. Less than 5 years 

B. 5 to 10 years (go to question 58) 

C. 11 to 20 years (go to question 58) 

D. More than 20 years (go to question 58) 

 

57 If you have been migrated to Kathmandu within the past 5 years, what was the 

reason of migration? 

A. Employment opportunity 

B. Business opportunity 

C. Education opportunity 

D. Migrated from foreign country 

E. Migrated from other district  

F. Other reason, Please specify………. 

 

58 What is the total monthly expenditure of your household? 
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Food expenditure only ……… rupees 

Total expenditure ………..rupees 

59 Range of household income (monthly in NRs) 

Total income of household per year…………….. 

 

If you are not sure about the exact annual income please choose the range of income 

level from the following choices. 

1. Less than 5,000  

2. 5,001-10,000 

3. 10,001-20,000 

4. 20,001-30,000 

5. 30,001-40,000 

6. 40,001-50,000 

7. 50,001-60,000 

8. 60,001-70,000 

9. 70,001-90,000 

10. More than 100,000 

11. Do not know 

12. Refused 

60 In your opinion, what are the three important things to improve existing solid 

waste management system? 

1) 

2) 

3) 

 

The End! 
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Choice experiment 

cGt/jftf{sf/nfO gf]6 M tnsf s'/fx? clgafo{ ?kdf k9]/ ;'gfpg' kg]{5 .  

cj d pkTosfsf] kmf]xf]/d}nf Joj:yfkg ;'wf/ ;DjlGw s]xL s'/f ug{ rfxG5' . 

sf7df08f} pkTosfsf] xfnsf] kmf]xf]/d}nf Joj:yfkgnfO{ ;'wf/ ug{ ljleGg lsl;dsf ;'emfjx? cfO/x]sf 5g 

. o;/L cfPsf ;'emfjx? dWo] xfdLn] % dxTjk'0f{ s'/fx? lnPsf 5f}+ . lt s'/fx? x'g\M 

 kmf]xf]/ p7fpg] ;do . 

 ;fd'bflos kmf]xf]/d}nf Joa:yfkg sfo{qmd . 

 xKtfdf sltrf]l6 kmf]xf]/ p7fpg] eGg] s'/f . 

 tkfOn] cfkmgf] 3/sf] kmf]xf]/ 56\ofpg] t/Lsf . 

 yk dlxgfjf/L ;]jf z'Ns . 

tkfOsf] xfnsf] kmf]xf]/d}nf Joj:yfkg ;]jf jfx]s dfly lbPsf s'/fx? ljleGg dfqfdf /fv]/ cGo @ j6f ;'wfl/Psf 

;]jfx? tof/ kfl/g]5 . lt ;]jfx? dWo] tkfOn] cfkm\gf] ;j}eGbf dg k/]sf] ;]jf /f]Hg' kg{]5 . o;/L dg k/]sf] ;]jf 

5fGg' cl3 dfly lbPsf s'/fx?sf] jf/]df 5f]6s/Ldf kl/ro lbg rfxG5' . 

                                       != kmf]xf]/ p7fpg] ;do  

tkfO{sf] 3/b}nf]af6 kmf]xf]/ p7fpbf @ lsl;dn] kmf]xf]/ p7fpg ;lsG5 M !_ 3/b}nf]af6 p7fpg], h'g;'s} af/ tyf 

;dodf p7fpg] @_ 3/b}nf]af6 p7fpg], tf]lsPsf] af/ tyf ;dodf p7fpg] . h'g;'s} af/ tyf ;dodf kmf]xf]/ p7fpbf 

;do yfxf geP/ jf cfkm' 3/df gePsf] a]nfdf tkfO{sf] 3/sf] kmf]xf]/ gp7\g klg ;S5 . tf]lsPsf] ;dodf kmf]xf]/ 

p7fpbf To:tf] ;Df:of x'b}g .  

Q 11.  clxn] tkfO{sf] 3/sf] kmf]xf]/ s;/L p7fpg] u/]sf] 5 < SA 

3/b}nf]af6 p7fpg], h'g;'s} af/ tyf ;dodf p7fpg] 1 

3/b}nf]af6 p7fpg], tf]lsPsf] af/ tyf ;dodf p7fpg] 2 

6«sn] p7fpg], h'g;'s} af/ tyf ;dodf p7fpg] 3 

6«sn] p7fpg, tf]lsPsf] af/ tyf ;dodf p7fpg] 4 

Tff]sLPsf] vfnL 7fpdf y'kf/]/ p7fpg], h'g;'s} af/ tyf ;dodf p7fpg] 5 

Tff]sLPsf] vfnL 7fpdf y'kf/]/ p7fpg], tf]lsPsf] af/ tyf ;dodf p7fpg] 6 

s]lx klg 5}g 7 

 

Q12 = tkfOsf] 3/af6 kmf]xf]/ kmfNg] 7fpF ;Dd lx8]/ k'Ug slt ;do nfU5 < 

.......................ldg]6 (3/b}nf] af6 p7fpg]nfO{ ) /fVg]) 
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              @= ;fd'bfoLs kmf]xf]/d}nf Joa:yfkg sfo{qmd  

tkfOsf] 6f]naf;L tyf kmf]xf]/ p7fpg] ;+:yf dLn]/ ;fd'bfoLs kmf]xf]/d}nf Joa:yfkg sfo{qmd u/Lg]5 . o; 

sfo{qmddf aLz]if u/L tLg dxTjk'0f{ sfd x'g]5 M != 6f]ndf ;do ;dodf kmf]xf]/d}nf Joa:yfkg ;DaGwL 

hgr]tgfd'ns sfo{sd ;Grfng ug]{ . @= ;do ;dodf 6f]ne/Lsf] kmf]xf]/ ;s+ng ug]{ . #=hyfefaL kmf]xf]/ kmfNg]nfO 

lgu/fgL /fVg] / To:tf] ug{]nfO sf/afxL ug]{ . o; ;:yfdf 6f]naf;Ln] :jod\;]js eP/ sfd ug'{x'G5 / gu/kfnLsfn] 

cfaZos ;xof]u ug]{5 . xfnsf] ;]jfnfO k|efasf/L agfpg tkfOn] ltg'{ePsf] z'Nsaf6 lgZrLt /sd o; sfddf vr{ 

u/Lg]5 .  

Q13. tkfOsf] 6f]ndf dfyL eg]h:tf] sfo{qmd ePdf tkfO{ To; sfo{qmddf :jod\;]js eP/ sfd ug{ OR5's x'g'x'G5<  

 

Q14. s] tkfO{sf] 6f]ndf dfyL eg]h:tf] ;/;kmfO{ tyf aftfj/0f ;'/Iff ;+DjlGw sfo{qmdx? x'G5g< 

 

 

Q15. tkfO{sf] 3/sf] kmf]xf]/ p7fpg] lhDd]jf/L s:n] lnPs]f 5 <SA 

gu/kflnsf  1 
lghL If]q 2 
s'g} klg 5}g  3 
yfxf 5}g  4 

 

#= xKtfdf slt rf]l6  kmf]xf]/ p7fpg] < 

kmf]xf]/ p7fpg]n] tkfOsf] 3/ jf 6f]naf6 xKtfdf slt rf]l6 kmf]xf]/ p7fp5 eGg] klg kmf]xf]/d}nf Joj:yfkgsf] Ps 

dxTjk0f{ s/f xf] . 

 

Q16. tkfO{sf] 3/sf] kmf]xf]/ k|foh;f] xKtfdf slt k6s p7fpg] u/]sf] 5 <============== k6s  

 

$= tkfOn] cfkmgf] 3/sf] kmf]xf]/ 56\ofpg] t/Lsf   

tkfOsf] 3/sf] kmf]xf]/ kmfNg' cl3 kmf]xf]/nfO{ 5'6\ofof] eg]]]] Nof08lkmn ;fO6df k/]sf] kmf]xf]/sf] rfknfO{ sd ug{ ;sLG5 

. tkfOn] kmf]xf]/ 5'6\ofpg] ltg pkfox? 5gM !_ kmf]xf]/ g5'6ofpg]M s'g} klg lsl;dsf] kmf]xf]/ g5'6\ofpg] .  @_ b'O vfnsf] 

kmf]xf]/ 5'6\ofpg] M s'lxg] / gs'lxg], #_ ltg vfnsf] kmf]xf]/ 5'6\ofpg]: s'lxg], k'gM k|of]u ug{ ldNg] / cGo kmf]xf]/ .   

 
 

5' 1 5}g  2 

5' 1 5}g  2 



186 
 

 
Q17. tkfO{n] kmf]xf]/ kmfNbf slt lsl;dsf kmf]xf]/x? 5'6\ofP/ kmfNg' x'G5 < Read aloud, SA 

kmf]xf]/ 5'6\ofplbg 1 
s'lxg] tyf gs'lxg] kmf]xf]/ 5'6\ofp5'  2 
s'lxg], k'gM k|of]u ug{ ldNg] -jf hDdf kf/]/ a]Rg ldNg] _ / cGo kmf]xf]/ 5'6\ofp5' 3 

 

Q18. uPsf] ^ dlxgfdf tkfO{n] cfkm\gf] 3/sf] k'g k|of]u ug{ ldNg] kmf]xf]/ h:t} klqsf,Knfli6s tyf lz;fx? j]Rg' 

eof] < 

a]r]+   1 

a]lrg  2 
 

Q19. k|foh;f] Ps xKtfdf tkfOsf] 3/ jl/kl/ k'g k|of]u ug{ ldNg] ;dfg h:t} sfuh,klqsf,Knfli6ssf] jf]tn tyf 

lz;fsf] jf]tn cflb lsGg] dfG5] s/fpb} cfPsf] tkfOn] sltsf] ;'Gg' ePsf] 5 < 

slxNo} ;'lgg   Dlxgf dlxgfdf  xKtf xKtfdf  lbg lbg}    Ps lbgd} w]/} k6s 

1 2 3 4 5 

 

%=yk dlxgfjf/L ;]jf z'Ns 

xfnsf] kmf]xf]/d}nf Joj:yfkgnfO{ ;'wf/ u/L dfly elgPsf s'/fx? /fVgsf] nflu yk k};fsf] h?/t kg{ ;S5 . o;/L 

rflxg] yk k};f x/]s 3/af6 dlxgfjf/L ;]jf z'Nssf] ?kdf p7fOg]5 .  tkfOn] clxn] kgL b'O lsl;d dWo] s'g} Ps 

t/Lsfn] ;'Ns tL/L/xg'ePsf] 5 M != dxLgfjf/L /sd tLg]{, jf @= dxLgfjf/L ;'Ns gtL{g] t/ gu/kflnsfnfO{ aLeLGg 

sL;Ldsf] s/ tLg]{ . xfnsf] kmf]xf]/d}nf Joj:yfkgnfO{ ;'wf/ ug{ tkfOn] cxLn] tL/]sf] ;'Nsdf c? s]xL yk /sd tLg'{ 

kg]{5 . tkfOn] /f]Hg' ePsf] ;]jfdf nfUg] dlxgfjf/L ;]jf z'Ns ;flRrs} lbg' kg{] x'g ;S5 . To;}n] ;]jf /f]Hg' cl3 

tkfO{sf] 3/sf] cfDbfgL tyf vr{sf] klg n]vfhf]vf ug'{xf]nf . 

  

Q20. tkfOsf] kl/jf/n] cfkm\gf] kmf]xf]/ p7fP jfkt dlxgfjf/L slt z'Ns ltg'{{ x'G5 < ? =================== 

Q21. tkfO{ cfkm\gf] 6f]nsf] kmf]xf]/ p7fpg] ;]jfaf6 slQsf] ;Gt'i6 x'g'x'G5 < 

cToGt c;Gt'i6 s]xL dfqfdf c;Gt'i6   l7s} s]lx dfqfdf ;Gt'i6 cToGt} ;Gt'i6 

1 2 3 4 5 
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tn lbPsf dWo] s'g kmf]xf]/d}nf Joj:yfkg ;]jf /f]Hg' x''G5 < 

cGt/jftf{sf/nfO gf]6 M ;xefuLnfO ghLs} af]nfP/ tnsf tfnLsfx? b]vfpb} cGt{aftf{ lng'xf]nf .  

cj tkfOnfO{ xfnsf] kmf]xf]/d}nf Joj:yfkg ;]jf ;d]t u/]/ # j6f ;]jfx? dWo] Pp6f ;]jf 5fGg lbOg]5 . x/]s ;]jfx? 

cuf8L elgPsf s'/fx?sf] ljleGg dfqf /fv]/ jgfOPsf] 5 . lt ltg ls;Ldsf ;]jfx? x'g\ M km]fxf]/ d}nf Joj:yfkg ;]jf 

A, B / xfnsf] ;]jf C . oL # ;]jfx? dWo] tkfOnfO{ ;j}eGbf dg k/]sf] ;]jf /f]Hg' xf]nf . tkfOnfO{ xfnsf] ;]jf dg 

k/]sf] 5 eg] xfnsf] kmf]xf]/d}nf Joj:yfkg ;]jf /f]Hg ;Sg' x'g]5 . olb tkfO{nfO{ s'g} klg ;]jf dg k/]g eg] klg lbPsf 

ltg ;]jfx? dWo]sf] ;a}eGbf /fd|f] ;]jf /f]Hg' xf]nf . o;/L ;]jf 5fGg' cl3 cfkm\gf] cfDbfgL tyf vr{sf] klg n]vfhf]vf 

/fVg' xf]nf lsgsL tkfO{n] /f]h]sf] ;]jfdf nfUg] dlxgfjf/L ;]jf z'Ns tkfO{n] jf:tjd} ltg'{ kg{] x'g ;S5 .  

1 
kmf]xf]/d}nf Joj:yfkg ;]jf A kmf]xf]/d}nf Joj:yfkg ;]jf 

B   

xfnsf] kmf]xf]/d}nf 

Joj:yfkg ;]jf 

C 

kmf]xf]/ p7fpg] ;do 3/ b}nf]af6 kmf]xf]/ p7fpg], 

h'g;'s} af/ tyf ;dodf 

p7fpg] 

3/ b}nf]af6 kmf]xf]/ p7fpg], 

h'g;'s} af/ tyf ;dodf 

p7fpg] 

xfnsf] Joj:yf  

;fd'bfoLs kmf]xf]/d}nf 

Joj:yfkg sfo{qmd 

6f]ndf kmf]xf]/d}nf ;DaGwL 

hgr]tgf bLg], 6f]ne/Lsf] 

kmf]xf]/ ;sng ug]{ / hyfefaL 

kmf]xf]/ kmfNg]nfO lgu/fgL 

/fVg] / To:tf] ug{]nfO 

sf/afxL ug]{ sfo{qmd x'g] 

6f]ndf kmf]xf]/d}nf ;DaGwL 

hgr]tgf bLg], 6f]ne/Lsf] 

kmf]xf]/ ;sng ug]{ / 

hyfefaL kmf]xf]/ kmfNg]nfO 

lgu/fgL /fVg] / To:tf] 

ug{]nfO sf/afxL ug]{ sfo{qmd 

gx'g] 

xfnsf] Joj:yf 

xKtfdf slt k6s 

kmf]xf]/ p7fpg] <  
xKtfdf ;ft} lbg xKtfdf ! k6s xfnsf] Joj:yf 

tkfOsf] 3/sf] kmf]xf]/ 

5'6\ofpg] tl/sf  

kmf]xf]/  g5'6\ofpg] 

 

ltg vfnsf] kmf]xf]/ 5'6\ofpg]–

s'lxg],l/;}sn ug{ ldNg] / 

cGo kmf]xf]/   

xfnsf] Joj:yf 

Yfk dlxgfjf/L ;]jf 

z'Ns    
? !)) yk z'Ns ? @) yk z'Ns xfnsf] Joj:yf 

 

Q22A. dfly lbPsf] 6]jndf s'g ;]jf /f]Hg' x'G5 < SA 

 kmf]xf]/d}nf Joj:yfkg ;]jf   A   

 kmf]xf]/d}nf Joj:yfkg ;]jf   B   

 xfnsf] kmf]xf]/d}nf Joj:yfkg ;]jf   C 

Q22.1 tkfOn] ev{/} /f]h]sf] ;]afdf s] s] s'/f dg k/]/ of] ;]af /f]Hg' ePsf] xf]< MA 

kmf]xf]/ p7fpg] ;do 1 

;fd'bfoLs kmf]xf]/d}nf Joj:yfkg sfo{qmd 2 

xKtfdf slt k6s kmf]xf]/ p7fpg] <  3 

tkfOsf] 3/sf] kmf]xf]/ 5'6\ofpg] tl/sf  4 

 Yfk dlxgfjf/L ;]jf z'Ns    5 
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Q23A. cl3Nn]f k|Zgdf tkfOn]] ;]jf /f]Hbf tkfO{ cfkm' slQsf] gLZrLt eP/ ;]jf /f]Hg' ePsf] xf] < 

w]/} 

clglZrt  
s]xL dfqfdf 

clglZrt 
l7s} s]lx dfqfdf lglZrt w]/} lglZrt 

1 2 3 4 5 

 

2 

kmf]xf]/ d}nf Joj:yfkg ;]jf 

A 

kmf]xf]/d}nf Joj:yfkg ;]jf 

B   

xfnsf] kmf]xf]/d}nf 

Joj:yfkg ;]jf 

C 

kmf]xf]/ p7fpg] ;do 

3/ b}nf]af6 kmf]xf]/ p7fpg], 

tf]lsPsf] af/ tyf ;dodf 

p7fpg]  

3/ b}nf]af6 kmf]xf]/ p7fpg], 

h'g;'s}] af/ tyf ;dodf 

p7fpg] 

xfnsf] Joj:yf  

;fd'bfoLs kmf]xf]/d}nf 

Joj:yfkg sfo{qmd 

6f]ndf kmf]xf]/d}nf ;DaGwL 

hgr]tgf bLg], 6f]ne/Lsf] 

kmf]xf]/ ;sng ug]{ / hyfefaL 

kmf]xf]/ kmfNg]nfO lgu/fgL /fVg] 

/ To:tf] ug{]nfO sf/afxL ug]{ 

sfo{qmd gx'g] 

6f]ndf kmf]xf]/d}nf ;DaGwL 

hgr]tgf bLg], 6f]ne/Lsf] 

kmf]xf]/ ;sng ug]{ / 

hyfefaL kmf]xf]/ kmfNg]nfO 

lgu/fgL /fVg] / To:tf] 

ug{]nfO sf/afxL ug]{ 

sfo{qmd x'g] 

xfnsf] Joj:yf 

xKtfdf slt k6s 

kmf]xf]/ p7fpg] <  
xKtfdf # k6s xKtfdf ! k6s xfnsf] Joj:yf 

tkfOsf] 3/sf] kmf]xf]/ 

5'6\ofpg] tl/sf  

b'O vfnsf] kmf]xf]/ 5'6\ofpg]M 

s'lxg] / gs'lxg 

ltg vfnsf] kmf]xf]/ 

5'6\ofpg]–s'lxg],l/;}sn ug{ 

ldNg] / cGo kmf]xf]/   

xfnsf] Joj:yf 

Yfk dlxgfjf/L ;]jf 

z'Ns    
? @) yk z'Ns ? %) yk z'Ns xfnsf] Joj:yf 

Q22B. dfly lbPsf] 6]jndf s'g ;]jf /f]Hg' x'G5 < SA 

 kmf]xf]/d}nf Joj:yfkg ;]jf   A      

 kmf]xf]/d}nf Joj:yfkg ;]jf   B    

 xfnsf] kmf]xf]/d}nf Joj:yfkg ;]jf   C 

Q22.1 tkfOn] ev{/} /f]h]sf] ;]afdf s] s] s'/f dg k/]/ of] ;]af /f]Hg' ePsf] xf]< MA 

kmf]xf]/ p7fpg] ;do 1 

;fd'bfoLs kmf]xf]/d}nf Joj:yfkg sfo{qmd 2 

xKtfdf slt k6s kmf]xf]/ p7fpg] <  3 

tkfOsf] 3/sf] kmf]xf]/ 5'6\ofpg] tl/sf  4 

 Yfk dlxgfjf/L ;]jf z'Ns    5 
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Q23B. cl3Nn]f k|Zgdf tkfOn]] ;]jf /f]Hbf tkfO{ cfkm' slQsf] lgZrLt eP/ ;]jf /f]Hg' ePsf] xf] < 

w]/} 

clglZrt  
s]xL dfqfdf clglZrt l7s} s]lx dfqfdf lglZrt w]/} lglZrt 

1 2 3 4 5 

 

3 kmf]xf]/ d}nf Joj:yfkg ;]jf A kmf]xf]/d}nf Joj:yfkg ;]jf B   xfnsf] 

kmf]xf]/d}nf 

Joj:yfkg ;]jf 

C 

kmf]xf]/ p7fpg] ;do 3/ b}nf]af6 kmf]xf]/ p7fpg], 

tf]lsPsf] af/ tyf ;dodf p7fpg]  

3/ b}nf]af6 kmf]xf]/ p7fpg], 

h'g;'s}] af/ tyf ;dodf p7fpg] 

xfnsf] Joj:yf  

;fd'bfoLs kmf]xf]/d}nf 

Joj:yfkg sfo{qmd 

6f]ndf kmf]xf]/d}nf ;DaGwL 

hgr]tgf bLg], 6f]ne/Lsf] kmf]xf]/ 

;sng ug]{ / hyfefaL kmf]xf]/ 

kmfNg]nfO lgu/fgL /fVg] / To:tf] 

ug{]nfO sf/afxL ug]{ sfo{qmd x'g] 

6f]ndf kmf]xf]/d}nf ;DaGwL 

hgr]tgf bLg], 6f]ne/Lsf] kmf]xf]/ 

;sng ug]{ / hyfefaL kmf]xf]/ 

kmfNg]nfO lgu/fgL /fVg] / To:tf] 

ug{]nfO sf/afxL ug]{ sfo{qmd 

gx'g] 

xfnsf] Joj:yf 

xKtfdf slt k6s kmf]xf]/ 

p7fpg] <  

xKtfdf ;ft} lbg xKtfdf # k6s xfnsf] Joj:yf 

tkfOsf] 3/sf] kmf]xf]/ 

5'6\ofpg] tl/sf  

b'O vfnsf] kmf]xf]/ 5'6\ofpg]M s'lxg] 

/ gs'lxg] kmf]xf]/ 

g5'6\ofpg] xfnsf] Joj:yf 

Yfk dlxgfjf/L ;]jf z'Ns    ? !) yk z'Ns ? $) yk z'Ns   xfnsf] Joj:yf 

 

Q22C. dfly lbPsf] 6]jndf s'g ;]jf /f]Hg' x'G5 < SA 

 kmf]xf]/d}nf Joj:yfkg ;]jf   A      

 kmf]xf]/d}nf Joj:yfkg ;]jf   B    

 xfnsf] kmf]xf]/d}nf Joj:yfkg ;]jf   C 

Q22.1 tkfOn] ev{/} /f]h]sf] ;]afdf s] s] s'/f dg k/]/ of] ;]af /f]Hg' ePsf] xf]< MA 

kmf]xf]/ p7fpg] ;do 1 

;fd'bfoLs kmf]xf]/d}nf Joj:yfkg sfo{qmd 2 

xKtfdf slt k6s kmf]xf]/ p7fpg] <  3 

tkfOsf] 3/sf] kmf]xf]/ 5'6\ofpg] tl/sf  4 

 Yfk dlxgfjf/L ;]jf z'Ns    5 

 

Q23C. cl3Nn]f k|Zgdf tkfOn]] ;]jf /f]Hbf tkfO{ cfkm' slQsf] lgZrLt eP/ ;]jf /f]Hg' ePsf] xf] < 

w]/} clglZrt  s]xL dfqfdf clglZrt l7s} s]lx dfqfdf lglZrt w]/} lglZrt 

1 2 3 4 5 
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4 kmf]xf]/ d}nf Joj:yfkg ;]jf A kmf]xf]/d}nf Joj:yfkg ;]jf B   
xfnsf] kmf]xf]/d}nf 

Joj:yfkg ;]jf C 

kmf]xf]/ p7fpg] ;do 
3/ b}nf]af6 kmf]xf]/ p7fpg], 

tf]lsPsf] af/ tyf ;dodf p7fpg] 

3/ b}nf]af6 kmf]xf]/ p7fpg], 

h'g;'s}]] af/ tyf ;dodf p7fpg] 
xfnsf] Joj:yf  

;fd'bfoLs kmf]xf]/d}nf 

Joj:yfkg sfo{qmd 

6f]ndf kmf]xf]/d}nf ;DaGwL 

hgr]tgf bLg], 6f]ne/Lsf] kmf]xf]/ 

;sng ug]{ / hyfefaL kmf]xf]/ 

kmfNg]nfO lgu/fgL /fVg] / To:tf] 

ug{]nfO sf/afxL ug]{ sfo{qmd x'g] 

6f]ndf kmf]xf]/d}nf ;DaGwL 

hgr]tgf bLg], 6f]ne/Lsf] kmf]xf]/ 

;sng ug]{ / hyfefaL kmf]xf]/ 

kmfNg]nfO lgu/fgL /fVg] / To:tf] 

ug{]nfO sf/afxL ug]{ sfo{qmd gx'g] 

xfnsf] Joj:yf 

xKtfdf slt k6s kmf]xf]/ 

p7fpg] <  
xKtfdf ! k6s  xKtfdf ;ft} lbg xfnsf] Joj:yf 

tkfOsf] 3/sf] kmf]xf]/ 

5'6\ofpg] tl/sf  

b'O vfnsf] kmf]xf]/ 5'6\ofpg]M s'lxg] 

/ gs'lxg] kmf]xf]/ 

ltg vfnsf] kmf]xf]/ 5'6\ofpg]–

s'lxg],l/;}sn ug{ ldNg] / cGo 

kmf]xf]/    

xfnsf] Joj:yf 

Yfk dlxgfjf/L ;]jf z'Ns    ? %) yk z'Ns ? !) yk z'Ns   xfnsf] Joj:yf 

 

Q22D. dfly lbPsf] 6]jndf s'g ;]jf /f]Hg' x'G5 < SA 

 kmf]xf]/d}nf Joj:yfkg ;]jf   A      

 kmf]xf]/d}nf Joj:yfkg ;]jf   B    

 xfnsf] kmf]xf]/d}nf Joj:yfkg ;]jf   C 

Q22.1 tkfOn] ev{/} /f]h]sf] ;]afdf s] s] s'/f dg k/]/ of] ;]af /f]Hg' ePsf] xf]< MA 

kmf]xf]/ p7fpg] ;do 1 

;fd'bfoLs kmf]xf]/d}nf Joj:yfkg sfo{qmd 2 

xKtfdf slt k6s kmf]xf]/ p7fpg] <  3 

tkfOsf] 3/sf] kmf]xf]/ 5'6\ofpg] tl/sf  4 

 Yfk dlxgfjf/L ;]jf z'Ns    5 

 

Q23D. cl3Nn]f k|Zgdf tkfOn]] ;]jf /f]Hbf tkfO{ cfkm' slQsf] gLZrLt eP/ ;]jf /f]Hg' ePsf] xf] < 

w]/} clglZrt  s]xL dfqfdf clglZrt l7s} s]lx dfqfdf lglZrt w]/} lglZrt 

1 2 3 4 5 
 

Q24.tkfOsf] cl3Nnf] k|Zgsf] ;]jf /f]Hgsf] nfuL tn lbPsf s'/fx?n] slQsf] dxTjk'0f{ e'ldsf v]Nof] < 

  
clt sd 

dxTjk'0f{ 

cln cln 

dxTjk'0f{ 
7Ls} 

   w]/} 

dxTjk'0f{ 

tkfOn] cl3Nnf] k|Zgsf] ;]jf /f]Hbf s'g ;dodf kmf]xf]/ 

p7fpg] eGg] s'/f slQsf] dxTjk'0f{ lyof] < 
1 2 3 4 

tkfOn] cl3Nnf] k|Zgsf] ;]jf /f]Hbf ;fd'bfoLs kmf]xf]/d}nf 

Joj:yfkg sfo{qmd x'g] sL gx'g] eGg] s'/f sQLsf] 

dxTjk'0f{ lyof] <  

1 2 3 4 
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tkfOn] cl3Nnf] k|Zgsf] ;]jf /f]Hbf xKtfdf slt k6s 

kmf]xf]/ p7fpg]] eGg] s'/f slQsf] dxTjk'0f{ lyof] <  
1 2 3 4 

tkfOn] cl3Nnf] k|Zgsf] ;]jf /f]Hbf tkfOsf] 3/sf] kmf]xf]/ 

5'6\ofpg]] eGg] s'/f slQsf] dxTjk'0f{ lyof] <  
1 2 3 4 

tkfOn] cl3Nnf] k|Zgsf] ;]jf /f]Hbf yk dlxgfjf/L ;]jf 

z'Ns slt nfUg] eGg] s'/f slQsf] dxTjk'0f{ lyof] < 
1 2 3 4 

 

Q25. (xfnsf] ;]jf C /f]h]sf] 5 eg] ;f]Wg]) cl3Nnf] k|Zgdf tkfOn] ;'wfl/Psf] Joj:yfkg -;]jf A / B _ sf] ;§f 

xfnsf] ;]jf C /f]Hg'eof], To;sf] sf/0f s] lyof] < 

dlxgfjf/L ;]jf z'Ns w]/} ePsfn]  1 

;'wfl/Psf] Joj:yfk|lt ljZjf; gePsfn]  2 

;/sf/sf] lhDd]jf/Lsf] sfd ePsfn]   3 
xfnsf] Joj:yfaf6 ;Gt'i6 ePsfn] 4 
cGo sf/0f====================================== 5 

 

Jfftfj/0f ;DjGwL 1fg tyf ljrf/ 

 

Q26. tkfOn] slxNo} jftfj/0f ;'/Iff ;DjlGw sfo{qmd-h:t} kf]:6/ k|bz{g, ;fdflhs e]nf, Jofg/ k|bz{g,;8s –

ofnL, ;8s gf6s,;/;kmfO{ sfo{s|d _cflbdf efu lng'ePsf] 5 < 

5 1 5}g  2 

     

 

Q27. s] tkfO{ jf tkfO{sf] kl/jf/df sf]xL kmf]xf]/d}nf Joj:yfg tyf jftfj/0f ;'/Iff ;+DjlGw ;:yfdf ;ls|o?kdf 

sfd ul/ /xg'''ePsf] 5 < 

5 1 5}g  2 

 

Q28. s] tkfO{n] slxNo} tn lbPsf s'/fx?df ;fa{hlgs ;'rgf k9\g' ,;'Gg' jf x]g'{ ePsf] 5 < read aloud 

 

  5 5}g 

hyfefjL kmf]xf]/ kmfNg gx'g] lgodsf] af/]df  1 2 

hyfefjL kmf]xf]/ kmfNgfn] :jf:Yo tyf jftfj/0fdf kg]{ k|efjsf] af/]df  1 2 

Knf:6Lssf] k|of]un] :jf:Yo tyf jftfj/0df kg]{ k|efjsf] af/]df  1 2 

vfg] kfgL ;'l2s/0fsf ljlwx?sf] af/]df  1 2 

kmf]xf]/sf] k'g k|of]u, sDkf]:6 lalw tyf o;sf] dxTjsf] af/]df  1 2 

 

 

Q29. o;/L ;fj{hlgs ;'rgf ;'g]kl5 tkfO{n] cfkm\gf] kmf]xf]/ kmfNg] ljlw abNg' ePsf] yLof] <  

 

 

 

abn]+ 1 abnLg 2 
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Q30. s] tkfO{sf] 6f]ndf tn lbPsf s'/fx?;+u ;+DjlGwt ;fd'bfoLs ;+:yfx? 5g < 

  5 5}g yfxf 5}g 

;/;kmfO{ tyf aftfj/0f ;'/Iff ;+DjlGw  1 2 3 

v]n , s;/t jf cGo dgf]/Ghgsf sfo{s|d ;+DjlGw 1 2 3 

 

Q31. s] tkfOn] cfkm\gf] 6f]ndf “oxf kmf]xf]/ kmfNg dgfxL 5 , olb kmf]xf]/ kmfn]df hl/jfgf nfUg]5“ eGg] jf]8{ b]Vg' 

ePsf] 5 <  

5 1 5}g  2 
 

Q32. tkfO{sf] ljrf/df tn lbPsf dWo] s'g s'g kmf]xf]/nfO k'g k|of]u u/]/ gof ;fdfg agfpg ldN5< read 

aloud 

  xf] xf]Og  Yffxf 5}g 

kqLsf 1 2 3 

Knf:6Lssf af]6n 1 2 3 

kmf]xf]/ vfgf 1 2 3 

l;;fsf] af]6n  1 2 3 

 

Q33. tn lbPsf egfO{x? ;+u tkfO{ slQsf] ;xdt x'g'x'G5 < ! b]lv % cs+df dfkg ug'{xf]; . ! eGgfn] k6Ss} 

;xdt 5}g eGg] a'lemG5 eg] % eGgfn] w]/} ;xdt 5' eGg] a'lemG5 / ^ n] o; af/]df dnfO{ yfxf 5}g eGg] 

cy{ nfU5 . 

  k6Ss} 

;xdt 5}g 

clncln 

;xdt 

5' 

l7s}  s]xL  

;xdt 

5' 

w]/} 

;xdt 

5' 

yfxf 

5}g 

1.3/sf] kmf]xf]/ 5'6\ofpg] eg]sf] cToGt} lbSs nfUbf] / 

emGeml6nf] sfd xf]   
1 2 3 4 5 6 

2. kmf]xf]/ 5'6\ofpg] sfdn] w]/} ;do vfG5  1 2 3 4 5 6 

3.d]/f] 3/sf] kmf]xf]/ 5'6\ofP/ dnfO{ w]/} kmfO{bf x'G5  1 2 3 4 5 6 

4.d}n] d]/f] 3/sf] kmf]xf]/ /fd|f] ;+u kmfn]/ 6f]n ;kmf /fVg d2t 

u5'{  
1 2 3 4 5 6 

5.d]/f ;fyLefO{, kl/jf/ / l5d]sLx? d}n] jf xfdLn] hyfefjL 

kmf]xf]/ kmfNg x'b}g eGg] ;f]R5g\  
1 2 3 4 5 6 

6.d]/f l5d]sLx?n] hyfefjL kmf]xf]/ y'kfg{ aGb gu/] ;Dd d 

klg aGb ulb{g 
1 2 3 4 5 6 

7. y'kf/]sf] kmf]xf]/df cfpg] lem+uf, d';f, sfu clbn] /f]ux? 

km}nfpg] af/]df dnfO{ lrGtf nfU5  
1 2 3 4 5 6 

8. kmf]xf]/ 5'6\ofpg] tyf k'g k|of]u ug]{ ls gug]{ eGg] d]/f] 

AulQut km};nf xf]  
1 2 3 4 5 6 

9. gu/kfnLsfn] xfdL gful/sx?n] hyfefjL kmf]xf]/ gkmfn'g 

eGg] rfxfG5  
1 2 3 4 5 6 

10. d]/f] 6]fn ;kmf /fVg' d]/f] st{Jo xf]  1 2 3 4 5 6 
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11.  olb  kmf]xf]/ 5'6\ofpg nfO{ cnUu} efF8f] lbg] xf] eg] d w]/} 

kmf]xf]/ 5'6\ofpg] lyP+  
1 2 3 4 5 6 

12. ;s] ;Dd d cfkm\gf] 3/sf] kmf]xf]/ /fd|f] ;+u kmfN5'  1 2 3 4 5 6 

13. hyfefjL y'kfl/Psf] kmf]xf]/n] d]/f] 3/ jl/kl/ g/fd|f] b]lvG5 

eGg] s'/fdf dnfO{ lrGtf nfU5  
1 2 3 4 5 6 

 

Q34. xfn tkfO{sf] gu/kflnsfn] 3/fo;L kmf]xf]/nfO{ sDkf]:6 ug{ ;:tf] d'Nodf sDkf]:6 lagx? lat/0f u/L/x]sf] 

s'/f tkfO{nfO{ yfxf 5 < 

5 1 5}g  2 

 

Q35. tkfO{n] s'g} vfnsf] sDkf]:6 ug]{ efF8f]sf] k|of]u ug'{ ePsf] 5 ls 5}g < 

5 1        (go to Q37) 
5}g 2 

 

Q36. olb 5}g eg] tkfO{ sDkf]:6 ug]{ efF8f] lsGg tof/ x'g'x'G5 < 

5 1 5}g  2 

 

Q37. sf7df8f}+ pkTosfsf] jftfj/0f dGqfnon] jftfj/0f ;+DjlGw hgr]tgf hufpg ;fd'bfoLs kl/rfng OsfO{ 

;+rfgn u/]sf] s'/f tkfO{nfO{ yfxf 5 < 

5 1 5}g  2 

 

 

Q38. tkfO{n] slxNo} sf7df8f}+ dxfgu/kflnsfn] rnfPsf] kmf]xf]/ d}nf ;/;kmfO{ ;+DjlGw l6 eL sfo{s|d xfd|f] 

sf7df8f}+ jf d]6«f] Pkm Pd sf] kmf]xf]/ d}nf ;DjlGw sfo{s|d slQsf] x]g'{ jf ;'Gg' eof] <Read aloud 

  
slxNo}  

x]l/g / ;'gLg 

slxn] sflx+ 

x]/]+ /;'g] 

w]/} h;f]+ x]/]+ 

/ ;'g] 

;+w} x]/]+ / 
;'g] 

sfo{s|dsf] 

af/]df dnfO{ 

yfxf 5}g  

l6 eL sfo{s|d xfd|f] sf7df8f}+ 1 2 3 4 5 
d]6«f] Pkm Pd sf] kmf]xf]/d}nf ;/;kmfO{ 

;+DjlGw sfo{s|d slQsf] x]g'{ jf ;'Gg' eof]  
1 2 3 4 5 

 

 

Q39. gu/kflnsfn] xfn;fn} rnfPsf] ljif]z ;/;kmfO{ sfo{s|dsf] af/]df ;'Gg' ePsf] jf efu lng' ePsf] 5 < 

  ;'g]sf] efu lng' ePsf] 

5 1 1 
5}g 2 2 
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cfkm\gf] tyf kl/jf/sf] :jf:Yo  

cj tkfO{ tyf tkfO{sf] kl/jf/sf] :jf:Yo ;d:ofsf] af/]df s]xL k|Zgx? ;f]Wg rfxfG5' <  

kl/jf/ ;b:ox?df ) b]vL !* jif{ ;Ddsf] pd]/ nfO{ aRrf / ;f]] eGbf dflysf] nfO{ jo:s eGg] a'lemG5 . 

Q40. uPsf] #) lbgdf, tkfO{ jf tkfO{sf] kl/jf/sf] sf]xL ;b:ox? tn lbPsf /f]uaf6 la/fdL kg'{ eof] < 

Read aloud 

  
la/fdL 

k/]+ 

la/fdL 

k/]gg 

la/fdL k/]sf] 

jo:ssf] 

;+Vof  

la/fdL k/]sf] 

aRrfsf] 

;+Vof  

emf8f/afGtf 1 2 ========== ========== 

hG8L; 1 2 ========== ========== 

6fO{kmfO{8 1 2 ========== ========== 

w'nf]af6 5fnfdf x'g] PnhL{ 1 2 ========== ========== 

jfsjfs cfpg], ?3f nfUg], cfFvf lrnfpg], 6fpsf] b'Vg] 1 2 ========== ========== 

:jf;k|:jf; ;+DjlGw ;d:ofx? (h:t} M bd, ;f; km]g{ 

ck\7of/f] x'g] cflb ) 
1 2 ========== ========== 

 

 

Q41A. dfly lbPsf /f]ux?sf sf/0f, lj/fdLn] uPsf] #) lbgdf, slt lbg htL sfd, :s'n jf ;fwf/0f sfd 5f]8g' 

k/\of] < (sfd jf :s'n 5f]8\g' gk/]sf] nfO{ ) n]Vg]) 

  :s'n 5f]8]sf] lbg sfd 5f]8]sf] lbg ;fwf/0f sfddf afwf k/]sf] lbg 

hDdf lbg pNn]v 

ug'{xf];  
=============== lbg  =============== lbg =============== lbg 

nfu' gx'g] 99 99 99 
 

Q42B. dfyLsf] /f]usf] pkrf/sf] nfuL tkfOsf] k/Ljf/n] slt vr{ ug'{ k/\of] <  

 ?================================== 

 

Q42= tkfO{sf] 3/sf] lkpg] kfgLsf] d'Vo ;|f]t s] xf] <  

;|f]tx?   

dxfgu/kfnLsfsf] kfO{ksf] kfgL  1 

lsg]sf] af]6nsf] kfgL jf hf/sf] kfgL  2 

6\ofªs/ jf 6«sdf NofPsf] kfgL 3 

O{gf/sf] kfgL  4 

6\o'j]nsf] kfgL  5 

9'Ë]wf/f sf] kfgL  6 

af]/Lu+ u/]sf] kfgL 7 

s'jfsf] kfgL  8 
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 Q43.  tkfO{sf] 3/sf] vfg]kfgLsf] :jfb, /ª / uGw tkfO{nfO{ s:tf] nfU5 < read aloud 

  w]/} g/fd|f] g/fd|f] l7s} /fd|f] w]/} /fd|f] 

kfgLsf] :jfb 1 2 3 4 5 

kfgLsf] /ª 1 2 3 4 5 
kfgLsf] uGw 1 2 3 4 5 

 
Q44. tkfO{sf] 3/sf] vfg]kfgL tkfO{nfO{ slQsf] :j:Yos/ nfU5 <  

 

w]/} kmf]xf]/  clncln kmf]xf]/ l7s} ;kmf w]/} ;kmf  

1 2 3 4 5 

 
Q45. tkfO{ cfkm\gf] 3/sf] vfg]kfgLnfO{ ;kmf ug{ tn lbPsf s'g s'g lalwx? k|of]u ug'{ x'G5 <  

read aloud 

 

 5 5}g 

kfgLnfO{ lkmN6/ ug]{  1 2 
kfgLnfO{ pdfNg]  1 2 
kfgL ;kmf ug{ s]dLsn xfNg] - h:t} M jf6/uf8{ jf lkp; _ 1 2 
kfgL ;kmf ug{nfO{ d]zLg /fVg] - h:t} M o'/f]uf8{ _ 1 2 
cGo========================    

 

cfly{s, ;fdflhs tyf cGo ;fdfGo hfgsf/L  

cj d tkfO{sf] 3/kl/jf/ ;+DjlGw cfly{s, ;fdflhs tyf cGo ;fdfGo hfgsf/L lng rfxfG5' . 

 

Q46. tkfOsf] 3/df k|foh;f] kl/jf/sf] s'g ;b:on] kmf]xf]/ hDdf kfg]{ tyf kmfNg] sfd ug'{x'G5 <  

 
kl/jf/df hf] klg x'g;S5   1 
3/d'nL 2 
3/d'nL afx]ssf] cfO{dfO{ dfG5] 3 
3/d'nL afx]ssf] nf]Ug] dfG5] 4 
sfd ug]{ gf]s/ 5 

 

Q47. s] tkfOsf] 3/df km'njf/L cyjf s/];faf/L -t/sf/L af/L_ 5 <  

 

5 1 5}g  2 

 

Q48. tkfO{sf] k'/f pd]/ slt eof] < ================ aif{df n]Vg'xf]; . 
 

Q49. tkfO{sf] j}aflxs cj:yf s] xf] < 

cljjflxt 1 kf/kfr's] ePsf] 3 ljwjf÷ljb'/ 5 

ljjflxt 2 5'l§P/ a;]sf] 4 ;+u} a:g] t/ ljjflxt x}g 6 
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Q50. tkfO{sf] 3/df Pp6} efG;fdf vfgf vfg] / ;+u} a:g] hDdf slt hgf kl/jf/x? x'g'x'G5 < =================HfDdf 

kl/jf/ ;+Vof . 

 

ev{/} hlGdPsf] b]vL % jif{ pd]/ ;Ddsf aRrfx?sf] ;+Vof  ================= 

^ jif{ b]vL !* jif{ pd]/ ;Ddsf aRrfx?sf] ;+Vof  ================= 

!* jif{ eGbf dflysf dflg;x?sf] ;Vof  ================= 

hDdf kl/jf/ ;+Vof dWo] sdfpg] dflg;sf] ;+Vof  ================= 

 

Q51. tkfO{sf] 3/df tn lbPsf ;fdfgx? s] s] 5g / slt j6f 5g\ , s[kof atfO{lbg'xf]; <  

;fdfgx? 5 5}g 
slt 

j6f   
;fdfgx? 5 5}g 

slt 

j6f  

/]l8of, 6]k, ;L= l8= Kn]o/  1 2 ========= n'uf l;pg] d]zLg 1 2 ========= 

;fO{sn 1 2 ========= Sofd/f 1 2 ========= 

df]6/;fO{sn, :s'6/ 1 2 ========= df]6/ sf/ 1 2 ========= 

km\ofg jf k+vf 1 2 ========= lkm|h 1 2 ========= 

8]s jf l6 eL 1 2 ========= jf;Lª d]zLg 1 2 ========= 

6]nLkmf]g jf df]jfO{n kmf]g 1 2 ========= sDk'6/ jf lk|G6/ 1 2 ========= 

 

Q52.  tkfO{sf] z}lIfs of]Uotf slt xf] < -Gf]f6M ! sIff plQ0f{ ug{]nfO{ ! sf]8 ug'{xf];,@ sIff plQ0f{ ug{]nfO{ @, %sIff 

plQ0f{ ug{]nfO{ % sf]8 ug{] / ;f]xL cg';f/ sf]8 ub{} hfg'xf]; ._ 

P;=Pn=;L= eGbf sdsf] nflu plQ0f{ u/]sf] sIff /]s8{ ug'{xf];\ ==================== 

P; ÞPn Þ;L kf; 10 
!! sIff kf; 11 
!@ sIff kf; 12 
lj=P= kf; 13 
Pd=P= kf; 14 
;Lkd'ns tfnLd -v'nfpg]_================================================  15 
k9\g n]Vg gcfpg] 16 
k9\g n]Vg ;Dd cfpg]  17 

 

Q53.  tkfO{sf] k]zf s] xf] <  tn lbPsf d'Vo lsl;dsf sfdx?sf] afF8kmfF8sf] cfwf/df cfkm\gf] k]zf /f]Hg'xf]; <  

lzIff ;+DjlGw k]zf (:s'n,SofDk;,OG:6LRo'6, o'ge{;L6L, 6\o';g ;]G6/  1 
;/sf/L k|zf;g ;+DjlGw k]zf (k|zf;g, sfg'g, /fhlgtL, ;+:yfg cflb)  2 
:jf:Yo ;+DjlGw k]zf (h:t} M 8S6/, g;{, cx]j, cgdL cfbL ) 3 
;'rgf tyf ;+Grf/ k|lalw ;DjlGw 4 
Jofkf/ Jojf;fo  5 
Gff]s/L 6 
b]lgs /f]huf/L  7 
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a]/f]huf/L jf sfd vf]Hb}  8 
u[lx0fL  9 
ljBfyL{  10 
cGo k]zf v'nfpg'xf]; ======================================================== 11 

 

Q54. tkfOsf] kl/jf/df sf]xL ;b:o :jf:Yo ;]jf;+u ;DjlGwt k]zfdf sfo{/t x'g'x'G5 < h:t} M 8S6/, g;{, cx]j, 

cgdL cfbL .  

5g\ 1 5}gg\  2 

 

Q55. tkfO{ clxn] al;/fv]sf] 3/ ef8fdf lng' ePsf] xf] jf cfkm\g} 3/ xf] < 

ef8fdf lnPsf] 3/ 1 

cfkm\g} 3/  2 

  

Q56. tkfO{ sf7df8f}+df a:g' ePsf] slt jif{ eof] < 

% jif{ eGbf sd  1 

% jif{ b]vL !) jif{sf] ljrdf        2             (go to Q58)  

!! jif{ b]vL @) jif{sf] ljrdf       3                (go to Q58) 

@) jif{ eGbf w]/} eof]        4                 (go to Q58) 

 

Q57. olb tkfO{ ljut % jif{ leqdf sf7df8f}+df cGoq af6 ;/]/ cfpg' ePsf] xf] eg] o;/L ;/]/ cfpg'sf] sf/0f s] 

xf] < 

gf]s/Lsf] cj;/n] ubf{  1 

Joa;fo ug{sf nfuL  2 

lzIffsf] cj;/n] ubf{  3 

ljb];L d'n'saf6 ;/]sf] 4 

cGo lhNnfaf6 ;/]sf] 5 

cGo sf/0fx?====================================== 6 

 

 Q58. tkfO{sf] kl/jf/sf] ;fnfvfnf dfl;s vr{ slt xG5 < 

vfgfdf dfq x'g] vr{ ?=============================== 

hDdf vr{  ?=============================== 

 

Q59. tkfO{sf] kl/jf/sf] ;fnfvfnf dfl;s cfDbfgL slt xG5 < cfDbfgL atfpbf kl/jf/sf ;a} ;b:ox?n] sdfpg] 

cfDbfgL hf]8]/ elglbg'xf];\ .  

cfDbfgL ?========================================== 
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olb tkfOn] cfkm\gf] kl/jf/sf] dfl;s cfDbfgL eGg ;Sg'ePg eg], tn lbPsf cfDbfgLsf ;d'xaf6 cfkm\gf] 

kl/jf/sf] dfl;s cfDbfgL /f]Hg'xf];\  

? %))) eGbf sd  1 

? %,))! b]vL !),))) ;Dd  2 

? !),))! b]vL @),))) ;Dd  3 

? @),))! b]vL #),))) ;Dd  4 

? #),))! b]vL $),))) ;Dd  5 

? $),))! b]vL %),))) ;Dd  6 

? %),))! b]vL ^),))) ;Dd  7 

? ^),))! b]vL &),))) ;Dd  8 

? &),))! b]vL (),))) ;Dd  9 

? !,)),))) eGbf j9L  10 

yfxf 5}g 11 

cfDbfgL atfpg gdfg]sf] 12 

 

Q60. tkfOsf] larf/df xfnsf] kmf]xf]/d}nf Joj:yfkgdf ;'wf/ ug'{ kg]{ # dxTjk'0f{ s'/fx? s] s] x'g< 

1) 

2) 

3)  

 

 

 

 

 

 

 

 

 

 

 

 

;xof]usf] nfuL wGoafb 
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